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Introductory 

That  certain  activities  of  plants,  notably  that  of  growth,  are 
accelerated  by  many  mineral  poisons  when  the  latter  are  applied 
in  very  great  dilution  has  long  been  known  in  a  general  way. 
The  nature  of  this  toxic  stimulation  and  how  it  is  brought  about 
are,  however,  as  little  known  as  are  the  vital  functions  themselves. 

Indeed,  iintil  very  recently  no  quantitative  data  have  been  avail- 
able regarding  such  responses,  either  in  plants  or  animals.  Thus 

it  appeared  worth  while  to  undertake  a  comparative  study  of  toxic 
stimulation,  using  a  single  form  of  plant  and  as  large  a  number  of ■ 

poisons  as  possible.     The  present  paper  embodies  the  results  of 

*The  principal  part  of  the  investigations  described  in  this  paper  was  carried  on  at 
the  New  York  Botanical  Garden  by  the  aid  of  a  research  scholarship  from  that  institu- 

tion during  September  to  December,  1903, 
[The  Bulletin  for  December  (31:  i-v,  621-682)  was  issued  9  Ja  1905.] 

1 



2        Livingston  :  Chemical  stimulation  of  a  green  alga 

the  first  section  of  this  problem,  and  deals  with  the  effects  of  what 

are  termed  the  positively  charged  ions  from  dissociated  mineral 
salts. 

In  the  following  pages  the  term  stimulation  will  be  used  to 

denote  any  catalytic  effect   upon  vital  activity,  brought  about  by 

any  change  of  the  conditions  under  which  the  organism  is  living. 

Thus,  any  substance  which,  upon  entering  the  protoplasm,  causes 

either  an  acceleration  or  a  retardation  of  certain  functions,  is  a 

stimulating  agent     Death  itself,  when  it  results  from  poisons  at 

least,  is  merely  the  last  of  a  series  of  stimulation  responses,   or, 

rather,  it  is  the  final  summation  of  such  responses,  and  appears  as 

a  single  one  only  because  we  have  not  yet  been  able  to  unravel 

the  vast  tangle  of  activities  of  which  it  is  the  resultant. 

■    Two  ends  must  be  held  in   view  in  a  research   of  this  kind. 
First,  analysis  is  to  be  made  of  the  conditions  which  bring  about 

the  response,  and  determination  of  their  manner  of  action.     Second, 

knowing  in  this  way  something  of  the  sets  of  conditions  which 

stimulate,  it  will  eventually  be  possible,  it  is  hoped,  to  interpret 

the  latter  so. as  to.  throw  light  upon  the  nature  of  the  stimulated 

processes  themselves.     It  is  by  this  means  that  we  may  hope  to 

gain  more  definite  knowledge  of  the  complex  system  of  energy 

changes   which    make   up  vitality.     Thus   the   problem   may  be 

approached  in  somew^hat  the  same  manner  as  that  in  which  the 
chemist  attacks  a  new  organic  compound,  by  studying  in  a  quanti- 

tative way  the  effects  of  various  reagents  upon  it.     In  this  case  of 

the  chemist,  the  reagents  are  at  least  better  known  than  the  body 

to  which  they  are  applied,  and  the  same  must  be  true  in  physio- 
logical work.     For  a  study  of  toxic  stimulation,  a  knowledge  of 

reagents  comes,  of  course,  from  the  realm  of  physics  and  chemistry. 

The  organism  used  in  the  experiments  here  described  is  the 

same  form  of  Stigcoclomttm  whose  responses  to  changes  in  external 

osmotic  pressure  were  worked  out  some  time  ago.*     A  brief 

*  Livingston,  B,  E.     On   the  nature  of  the  stimulus  which  causes  the  change  of 
form  in  polymorphic  green  algae.     Bot.  Gaz.  30  :  289-317.     1900. — Further  notes 

norphism  in  green  algae.     Bot.  Gaz.  32  ;  292-302.     1901. 
The  r61e  of  diffussion  and  osmotic  pressure  in  plants  132-137,     Chicago.     1903. 

(These  pages  are  included  in  the  reprint  of  the  last  chapter  of  the  volume,  entitled, 
The  influence  of  the  osmotic  pressure  of  the  surrounding  medium  upon  organisms. 
Chicago.      1903. )     A  portion  of  the  resume  here  given  is  taken  from  the  last  reference. 

poly 
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resume  of  the  previous  results  is  here  given.  In  nutrient  media 

whose  osmotic  pressure  is  from  323.7  cm.  to  647.4  cm.  of  mer- 
cury, the  alga  appears  as  groups  of  spherical  cells  with  thickened 

and  somewhat  gelatinous  walls.  Multiplication  takes  place  rather 

slowly,  cell-division  occurring  in  all  directions,  and  the  daughter 
cells  immediately  become  spherical,  so  far  as  this  is  not  prevented 
by  adjacent  cells.  Often  this  process  of  rounding  off  results  in  the 

entire  separation  of  cells,  so  that  a  culture  of  this  sort  usually 
exhibits  numerous  free  cells  of  perfectly  spherical  form.  In 
weaker  solutions,  whose  pressure  is  below  161. 8  cm.  of  mercury, 

the  daughter  cells  elongate  into  branching  filaments  composed  of 

cylindrical  cells  and  having  the  typical  appearance  of  the  smaller 

forms  of  the  genus  Stigeoclonimn.  Growth  is  more  rapid  here 
than  in  the  strong  solutions.  If  filaments  are  transferred  to  a 

strong  solution  their  cells  round  up  and  often  separate,  thus  pro- 
ducing the  other  form,  and  growth  continues  in  the  manner  first 

F 

described.  In  the  weak  solutions  zoospores  are  formed  in  great 
numbers  and  germinate  to  form  filaments ;  in  the  strong  solutions 

they  are  not  formed  at  all,  and  if  transferred  to  such  media  they 
fail  to  germinate,  many  of  them,  however,  passing  by  direct 
enlargement  to  the  conditions  of  free  spherical  cells  which  later 
behave  in  accordance  with  the  pressure  of  the  medium,  as  outlined 

above.  The  biciliate  zoospores  are  produced  by  simple  segmenta- 

tion of  the  entire  cell-contents,  which  are  freed  by  a  final  bursting 
of  the  sporangium  wall. 

A  resting  zoospore  and  several  stages  in  the  germination  of 
r  w 

these  bodies  are  shown  at  a,  fig.  i  \  at  ̂   is  shown  a  more  mature 
E 

filament,  as  these  normally  occur  floating  on  the  surface  of  the 
weak  solution  ;  while  at  c  is  shown  a  form  with  more  crowded 

branches,  which  is  usually  exhibited  on  the  bottom  of  the  culture 

dish,  where  air  has  not   such  free  access.      The  spherical  form, 
known  usually  in  such  algae  as  the  palmella  form,  is  shown  in 

fig>  2.    The  groups  of  cells  at  a  and  c  have  developed  from  filaments 
which  were  transferred  from  a  weak  to  a  strong  solution.     The 
filamentous  form  is  still  to  be  seen  in  both  groups,  although  it  has 
well  nigh  disappeared  in  the  lower.     At  b  are  some  free  cells  in 

process  of  division  which  would  result  in  groups  of  the  palmella 
form. 
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This  investigation  was  begun  and  about  half  finished  in  the 

laboratories  of  the  New  York  Botanical  Garden,  where  it  was  my 

good  fortune  to  hold  a  research  scholarship  during  the  autumn  of 
1903 Throucrh  the  kindness  of  the  Director  in  Chief  and  of  the 

Director  of  the  Laboratories,  the  facilities  for  the  work  were  prac- 

tically unlimited.  The  experiments  were  completed  at  the  Hull 

Botanical  Laboratory  of  the  University  of  Chicago  during  the 

Winter  and  spring  just  passed. 

a 

e^  ̂  (^8 & 2 

b 

Figure Normal  filaments,  from  weak  nutrient  solution. 

Figure    2,     Normal  palmella,  from  strong  nutrient  solution 

Methods 

A  modification  of  the  well-known  Knop's  nutrient  solution 
was  used  as  a  basis  for  the  culture  media  and  for  the  controls. 

The  differences  between  this  and  the  true  Knop's  solution  are 
such  as  to  make  the  former  more  easy  of  preparation  when  the 
chemistry  of  the  mixture  is  to  be  considered.  The  formula,  and 

certain  physical  properties  of  this  standard  culture  medium  are 

shown  in  the  following  table.     The  concentration  data  for  the  salts 
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are  given  in  terms  of  a  normal  solution,  /.  ̂.,  one  gram  equiva- 

lent per  liter  of  solution,*  The  osmotic  pressure  data  are  com- 
puted from  A^.,  the  lowering  of  the  freezing  point  below  that  of 

distilled  water  t,  measured  in  Centigrade  degrees. 

Formula  and  osmotic  pressure  of  nutrient  medium 

Salts. 

KN03 
MgSO, 

Concentration. Lowering  of  freezing  pt.  (S/) 
! 

Osmotic  pressure. 1 

1 5;// 1 0,000 

4;// 1 0,000 

4/// 1 0,000 
4;;/ 10,000 
«/ 1 00, 000 

1 

o.oo6°C. 
1 

mm.   Hg, 
60.09 Atmospheres 

1 

0.079 

M. 

0.003s 

The  above  solution  was  made  up  from  normal  solutions  of  the 

component  salts.     Practically  no   C3.^(F0^.^  is  precipitated  if  the 
is  added  to  the   other  salts    only   after  the  addition   of K2HPO,  is  added 

nearly  all  the  required  water. 

In  the  control  medium  just  described  the  alga  takes  the  fila- 
mentous form,  and  zoospores  are  plentiful.  For  the  palmella 

form  a  solution  of  one  hundred  times  the  strength  of  this  was  used. 
The  iron  salt,  however,  was  not  increased  in  amount. 

On  account  of  the  extreme  complexity  of  the  general  question 

of  toxic  stimulation,  it  seemed  expedient  to  work  with  but  one  of 

the  two  forms  of  this  alga.  By  the  vise  of  poisons  it  has  been  so 

far  Impossible  to  cause  a  strong  solution  to  produce  other  than 

the  palmella  form,  but  weak  solutions  can  be  made  to  produce 

this  form  at  will,  as  will  be  shown  in  this  paper.  Therefore  the 

filamentous  form  was  chosen  as  the  most  responsive  and  thus  the 
best  suited  to  the  work  in  hand. 

On  account  of  the  well-known  toxicity  of  certain  metals,  and 

*  Througliout  this  paper  the  decimal  system  will  be  used  to  denote  fractions  of 
normal  solutions  rather  than  the  cumbrous  method  of  dilutions  bj  one  half  commonly 

in  use  by  chemists.  One  is  easily  reducible  to  the  other,  but  it  seems  that  for  modern 

workers  the  decimal  system  is  by  far  the  better.  The  form  of  the  common  fraction  is 

retained  on  account  of  a  somewhat  greater  ease  of  reading. 

f  For  the  method  of  making  this  calculation,  see  Livingston,  B.  E.  The  r61e  of 

diffusion  and  osmotic  pressure  in  plants,  37  (Chicago,  1903),  and  the  references  given 

on  that  page  and  at  the  beginning  of  the  volume.  The  osmotic  pressure,  in  milli- 

meters of  mercury,  of  a  solution  at  25°  C.  (P25)  is  approximately  given  by  the  formula  : 
p2j^=lo,Ol4.84  A/.  This  quantity  in  terms  of  M  (22.3  atmospheres,  the  calculated 

pressure  of  a  molecular  solution  of  a  non-electroIytic  and  non-hydrating  body)  is  given 
by  the  formula;  T^^^zo.^g  Af, 
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in  order  to  simplify  the  otherwise  almost  hopelessly  complicated 

methods,  the  problem  was  further  restricted  by  confining  attention 

to  the  cations  *  alone.  In  order  to  do  this  it  was  necessary  to  use 
as  stimulating  agents  salts  whose  anions  were  already  present  in 
the  control  solution  described  above.  Soluble  nitrates  and  sulfates 

were  chosen  for  this  purpose.     Normal  or  decinormal  solutions  of 
■ 

these  salts  were  made  up  as  accurately  as  possible,  and  these  were 
diluted  to  the  concentrations  needed  for  the  cultures.  Since  the 

addition  of  the  poison  to  the  nutrient  solution  would  necessarily 

dilute  both  solutions  to  some  degree,  the  following  method  of 

mutual  dilution  was  adopted.  The  nutrient  solution  was  made  up 

to  nine-tenths  of  its  required  volume,  while  the  poison  solution  for 
each  culture  was  prepared  ten  times  its  required  concentration,  or 

one  tenth  of  its  required  volume.  Thus,  for  control  culture,  9  c.c. 

of  stock  nutrient  solution  plus  I  c.c.  of  water  was  used,  and  for  any 

concentration  of  poison  (say  kn^  k  being  any  traction  of  normal)^ 

the  culture  medium  was  composed  of  9  c.c.  of  nutrient  solution  plus 

I  c.c.  of  10  kn  poison.  An  example  will  illustrate  this  :  Suppose 

that  it  was  desired  to  test  the  effect  of  n  J  10,000  H^SO^.  1.5  c.c.  of 

nji  Ca(N03)2  was  taken,  together  with  0.4  c.c.  each  of  yz/i  KNO^ 

and  ;//i  MgSO^,  and  i.o  c.c.  of ///loo  Fe  (N03)2.  After  mixing; 

these  w^ere  diluted  to  a  volume  of  899.6  c.c.  and  then  there  was 
added  0.4  c.c.  of  ;//i  K^HPO^.  A  further  addition  of  IGO.G  c.c, 
of  water  would  have  produced  the  control  medium.  To  9.0  c.c. 

of  this  "  9/10  dilution/'  was  added  i.o  c.c.  of  ;//iooo  H.^SO^.  It 
is  readily  seen  that  through  mutual  dilution  both  sets  of  ions  come 

to  be  of  the  desired  concentration,  the  H^SO^  being  now  ;// 10,000. 
The  slight  increase  in  the  osmotic  pressure  of  the  experiment 
solution  over  that  of  the  control,  due  to  the  addition  of  the  poison 
itself,  is,  in  most  cases,  physically  negligible  (because  of  the 
extreme  dilutions  used),  and  is  always  physiologically  so  (because 
of  the  comparatively  high  concentration  limits  for  the  response  of 

this  form,  as  previously  f  determined).  Poisons  of  as  high  concen- 
tration as  71 1 100  have  been  used  in  only  a  few  cases. 

The  poison  salts  added  to  the  nutrient  solutions  were  also 

*The   terminology  of  the  ionic  theory  is  here  used,   merely  because  it   is  most 
convenient. 

|Livingston,  B.  E.  1900  and  1901,  loc.  cit. 
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used  in  such  dilution  that  the  slight  increase  in  NO^  and  SO^  ions 
caused  by  the  addition  could  have  no  effect  upon  the  plant.  To 
test  this,  variations  in  the  amount  of  nitrate  and  sulfate  were  tried 

over  a  greater  range  than  that  required  for  the  main  series  of  ex- 
periments, but  without  any  response  in  the  plant.  This  is  in 

agreement  with  the  results  published  previously  (^/oc,  at,  1900), 
wherein  the  effect  of  a  decrease  of  nine-tenths  in  the  amount  of 

any  salt  in  Knop's  solution  and  an  increase  in  the  other  three 
main  salts  sufficient  to  keep  the  pressure  constant,  was  found  to 
be  without  response  in  the  plant. 

Kahlbaum  salts  were  used  throughout  the  work  and  the 

utmost  pains  were  taken  to  have  the  concentrations  correct  All 

water  was  distilled  in  block  tin  and.redjs.tilJed  in  glass. 

Pure  cultures  of  the  alga  were  made  in  the  standard  nutrient 
solution  and  from  these  the  inoculations  were  make  for  the  ex- 

periments.  These  inoculations  were  made  with  wood  tooth-picks 
in  place  of  the  usual  needle.  Sterilization  was  found  not  to  be 

necessary,  there  being  no  organic  bodies  in  the  solutions,  and  a 

new  tooth-pick  was  used  for  each  individual  culture.  Upwards 
of  fifty  cultures  were  usually  made  at  a  time,  the  poison  solutions 

having  been  prepared  in  small  bottles  a  day  or  two  before  and 

kept  stoppered.  The  dishes  used  were  the  Bausch  &  Lomb 

glass  culture  dishes,  about  4.5  cm.  In  diameter  and  2.0  cm.  high, 

with  a  lid  fitting  down  upon  a  shoulder  after  the  rrianner  of  a  pill- 
box. Ten  cubic  centimeters  of  solution  were  used  for  each  cul- 

ture. At  the  New  York  Botanical  Garden  the  experiments  were 

carried  on  partly  on  glass  shelves  against  the  pane  of  an  east 

window,  partly  In  a  cool  experiment  house,  and  partly  on  tables 

directly  under  a  large  skylight.  At  the  Hull  Laboratory  they 

were  placed  on  glass  shelves  against  a  west  window.  The  alga 

does  not  require  strong  light  and  grows  best  at  a  comparatively 

low  temperature.  Thus  an  east  or  west  window  of  a  ordinary 

laboratory  room  is  well  suited  for  its  growth.  Cultures  came  to 

maturity  somewhat  earlier  in  the  experiment  house  than  in  the 

laboratory.  An  experiment  ran  from  twelve  to  twenty  days, 

being  examined  ///  t/ie  dish,  with  the  low  powers  of  the  micro- 

scope at  critical  times,  —  every  day  or  two  for  the  first  few 
series. 
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All  of  the  data  given  are  derived  from  cultures  repeated  several 

times.     The  number  of  the  cultures  amount  to  1,048  in  all. 

Experimentation 

I.  Preliminary. — The  responses  of  the  filamentous  form  of 

this  plant  to  toxic  salts  are  of  three  somewhat  distinct  types  :    (i) r 

death,  (2)  change  in  phenomena  of  growth,  and  (3)  change  in 

phenomena  of  reproduction.  The  fatal  concentration  was  deter- 
mined for  most  of  the  salts  tested.  At  a  concentration  somewhat 

below  the  f:ital  strength,  all  of  the  salts  cause  the  filaments  to 

take  the  palmella  form.  That  is,  the  presence  of  the  toxic  salt 

causes  the  plant  to  behave  in  this  regard  as  though  it  had  been r 

placed  in  a  solution  of  relatively  high  osmotic  pressure.  The 

cyhndrical  cells  become  spherical  and  division  proceeds  in  the 

normal  manner  as  described  for  the  palmella  form.  But  many  of 

the  salts  also  produce,  at  a  certain  concentration,  another  response, 

namely  an  acceleration  in  the  production  of  zoospores,  so  that  a 

poisoned  culture  shows  zoospores  sooner  and  in  greater  number 

than  does  the  control  without  the  poison.  This  often  occurs  at  a 

concentration  where  only  the  palmella  form  is  produced,  and  here 

the  zoospores  cannot  germinate  as  filaments.  They  act  in  this 

case  as  though  they  had  been  placed  in  a  strong  solution.  Some 

of  them  die  and  others  simply  enlarge  and  become  free  palmella 

cells.     These  p'oints  will  be  discussed  more  fully  farther  on. 
IL  Statement  of  results. — Following  is  a  description  of 

the  responses  to  the  different  reagents  employed.  The  salts  are 

arranged  in  alphabetical  order  according  to  the  English  name 

of  the  metal.  The  figures  are  all  camera  drawings  and  the  mag- 
nification is  about  300  diameters. 

/.  Aluminiinn  nitrate  [A\J^O.^^.  —  Filaments  are  all  killed 
in  n/io.ooo.  In  5/^/100,000  most  of  the  cells  die,  but  what  few 

resist  the  poison  for  the  first  week  develop  into  the  palmella  form. 

No  zoospores  are  produced.  (See  Jzg;  ̂ ,  wherein  are  shown  a 

parenchyma-like  mass  of  cells,  three  groups  of  two  cells  each,  and 
two  single  cells.  Of  one  of  the  groups  of  two,  one  cell  has  died 
after  making  the  palmella  form,  as  is  indicated  by  the  granules 
within.  The  similar  granules  lying  about  the  culture  are  remains 

of  dead  cells.)     In  a  concentration  of  ;//i  00,000  the  majority  of 
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the  cells  become  spherical  or  nearly  so  but  a  number  still  die.- 
Also,  there  is  here  a  marked  production  of  zoospores,  which  form 

spherical  cells  immediately  after  germination,  usually  by  the  time 

they  have  reached  the  two-celled  stage.  (See^^^  5,  Here  the 
dead  filament-cells  are  denoted  by  dotted  contents,  the  same 
methods  will  be  used  in  the  following  figures.  A  number  of 

empty  sporangia  are   shown  at  a,  together  with  zoospores  in  var- 
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Figure    3.     Palmella  and  dead  cells  from  5/7/100,000  Al^(SO^)3. 
Figure    4 
Figure    5 

Palmella  and  dead  cells  from  5^/100,000  Al2(N03)6 
Palmella  and  zoospores  from  «/ioo,ooo  Al2(N03)g, 

5 

ious  stages.)  In  weaker  concentrations  the  filaments  persist,  zoo- 

spore acceleration  being  still  evident  in  5;// 1,000,000.  In  ///i,ooo,- 
000  the  culture  is  normal  for  a  weak  solution.  Here  zoospores  are 

produced  but  not  as  soon  nor  in  such  great  number  as  in  the 
stimulated  cultures. 

2.  Aliuniniiim  sulfate  (Al2(SO^)3).  — This  salt  acts  in  the  same 
way  as  does  the  nitrate,  and  at  the  same  concentrations.  (See 

Jig,  J,  showing  a  large  group  of  palmella  still  exhibiting  traces  of 
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the  filamentous  form  from  which  it  came,  and  several  dead  cells 

with  granular  remains  of  others.) 

J.  Ammomr/m  mtraU  {NUJ>iO.^).^— The  killing  strength  was 

not  determined  ;  it  lies  above  ;//ioo.  In  the  last  named  concentra- 

tion a  large  proportion  of  the  cells  die,  the  remainder  becoming 

palmella.  The  same  is  true  of  nj  1,000  but  more  cells  live. 

Jig,  6,  showing  palmella  cells  arising  from  cylindrical  filamen 

ones,  by  the  survival  of  the  most  resistant,  apparently.)     Ir 

© 

© 

e 

Figure    6.     Palmella  and  dead  cells  from  «/i,ooo  NH^NO^. 
Figure    7,     Palmella,    traces    of    filaments,    sporangia,    and    zoospores,   from 

5«/ro,ooo  (NH^)2SOj,. 

10,000  and  6«/io,ooo,  the  palmella  form  is  still  more  or  less 

apparent,  though  good  filaments  usually  persist.  There  is  in  the 
last  named  strengths  an  acceleration  of  zoospore  production,  as 
in  the  aluminium  salts.  At  nj\o,ooo  all  traces  of  palmella  form 
are  lost  and  the  zoospore  activity  has  sunk  to  normal,  i,  e.,  this 
strength   gives  the  usual  growth  for  a  solution  of  low  osmotic 

pressure. 
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^,  Aimnojiiwn  sulfate  ((NH^)2S0J. — The  results  are  the  same 
as  for  the  nitrate.  {Fig^  7  shows  palmella,  several  fairly  typical 

filamentous  cells,  and  sporangia.) 

5.  Bariiini  nitraU  (Bsl  (NO. J) ^).  —  With  this  salt, /// 100  kills 
practically  all  cells,  although  sometimes  a  few  of  the  palmella  form 

will  survive.  The  palmella  form  is  typically  produced  in  5;//i,ooo, 

and  more  slowly  in  71/1,000.  In  5/// 1,000  to  some  extent,  but 

especially  in  ;//i,ooo,  there  is  again  an  acceleration  of  zoospore 

production,  which  activity  falls  back  to  normal  at  a  concentration 

of  5??/ 1 0,000. m 

6.  Calcinni  nitrate  (Ca  (N03)2),  — This  salt  is  a  component  of 
the  nutrient  solution  itself  and  therefore  it  is  difficult  to  determine 

its  effect  upon  the  plant  without  having  recourse  to  other  methods 

than  the  ones  here  used.  The  experiments  indicate  that  it  pro- 
duces palmella  at  $n/ioo,  and  that  there  is  a  zoospore  acceleration 

from  n/ioo  to  ̂ /i/i,ooo.  The  palmella  response  is  perhaps  partly 
due  to  osmotic  pressure, 

7.  Cadmium  nitrate  (Cd  (NO ̂ )^, — The  lowest  dilution  pro- 
ducing death  to  all  cells  is  n/  10,000,  usually  5;//ioo,ooo  kills 

the  majority  of  the  cells.  The  typical  palmella  form  is  produced 

in  concentrations  of  from  57//ioo,ooo  to  ;//ioo,ooo,  and  zoospore 
acceleration  appears  in  the  latter  concentration  and  continues  in 

weaker  ones  till  the  cultures  become  normal  in  the  vicinity  of 

5;// 1, 000, 000.  It  is  often  difficult  to  tell  where  acceleration  of 

zoospore  production  actually  ceases  ;  the  markedly  increased  activ- 
ity of  the  higher  concentrations  grades  almost  imperceptibly  into 

the  normal  production  of  these  bodies  in  the  weaker  ones. 

8.  Cobalt  nitrate  [f^o^NO^^, — The  killing  strength  is  from 

;//i,ooo  to  5^//io,ooo.  The  palmella  form  is  produced  in  5;//io,- 

000  to  ;^/ioo,ooo,  and  zoospore  stimulation  at  7ilio,ooo  to  5///1,- 
000,000,  below  which  concentration  the  cultures  are  normal.  {Pig- 

8  shows  palmella  from  ?// 10,000  concentration.) 

p.  Cobalt  sulfate  (CoSOJ.  — The  responses  here  follow  accur- 

ately those  with  the  nitrate.  {Fig-  Q  shows  palmella  in  5;//i,ooo,- 

000,  while  fig.  10  shows  nearly  normal  filaments  in  one-fifth  of 
that  strength.) 

10.  Copper  nitrate  (Cu(N03)2).  —  The  killing  strength  is  from 
njioOjOOO  to  5;// 1, 000, 000.     In  the  latter  strength  sometimes  a 



12 Livingston  :  Chemical  stimulation  of  a  green  alga 

fewpalmella  cells  remain.     Filaments  are  inhibited,  thus  giving  the 

palmella  form,  in  strengths  from 

'
/
 

The  palmella  form  in  solutions  of  this  salt  is  usually  somewhat 

bluish  green  in  color.     There  is  an  acceleration  of  zoospore  pro- 
duction at  ;f/i,ooOjOOO.. 

^
/
 

® 

(£) 

10 

Figure    8.     Palmella  from  «/io,ooo  Co(N03)2. 
Figure   9, 
Figure  io. 

Palmella  and  zoospores  from  5k/i  ,000,000  CoSO 
Filaments  from  «/l,ooo,ooo  CoSO^. 

Figure  ii.     Palmella  from  «/i,ooo,ooo  Cu(N03)2. 

{Fig,  II  illustrates  typical  pa 
tion.) 

//.  Copper  sulfate  (CuSO 
the  nitrate.  {Fig^  12  shows  1 

000,000,  concentration,) 

The  sulfate  again  agrees  with 

>pearance  of  palmella  in  a 
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12.  Hydrogen  nitrate,  nitric  acid  (HNO3).  —  This  body  kills 
the  plant  at  a  concentration  of  5;// 10,000,      Palmella  is  produced 

from  njio.ooo  to  6///ioo,ooo,  sometimes  even  in  3;//ioo,ooo. 

Acceleration  of  zoospore  production  is  exhibited  from  ///i  00,000 

to  6;//i 00,000  or  3;//! 00,000,  in  certain  cases,  and  below  the  last- 
named  strength,  at  least  at  ;//i 00,000,  the  alga  appears  normal. 

(Seey?^.  /J,  which  shows  palmella  produced  from  filaments  in  a 
solution  of  6;//ioo,ooo  concentration.) 

12 

s 

I 

13 

   » 

Figure  12.     Palmella  and  some  filaments  changing  to  palmella,  from  ;//i,ooo,cx>o 
CuSO^. 

Figure  13.     Palmella  from  6;//loo,ooo  IINO3. 

ij.  Hydrogen  sulfate,  sulfuric  acid  (HgSOJ. This   follows 

nitric  acid  very  closely.  There  seems  to  be  here  sometimes  a 

tendency  for  the  palmella  range  to  extend  downward  so  to  include 
i 

n/ 100,000,  but  it  was  impossible  to  establish  this  for  a  certainty  in 

all  series.  If  it  be  so,  it  of  course  means  that  the  sulfate  is  some- 
what more  active  than  the  nitrate,  and  that  the  action  in  this  case  Is 
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not  entirely  to  be  attributed  to  the  cation.  This  would  agree  with 

the  results  of  certain  other  authors  to  be  cited  later.  {Fig-  ̂ 4- 

shows  palmella  and  dead  cells  from  3;^/ioo,ooo.) 

{ ferric)  (FeiNO The  cells  are  all  killed 

at  ;//i 0,000.     They  live  as  the  palmella  form  in  concentrations  of 

5^/ 

At  7/// 

?/ 1 00,000  and  ;// 

000  the  growth  is  normal  for  weak  solutions.  For  these  tests 

iron  was  omitted  from  the  nutrient  medium  to  which  the  poison 
was  added. 

/j.  Lead  nitrate  (Pb(N03)2).  —  Death  ensuses    in    nj  10,000. 
In  5«/ioo,ooo,  the  majority  of  the  cells  die,  but  some  become  of 

15 

Figure  14.     Palmella  and  several  dead  cells  from  3/7/100,030  H^SO^. 
Figure  15.     Palmella  from  w/i, 000,000  AgNO^. 

the  palmella  form.     The  latter  form  is  maintained  through  the 
series  to  5///1, 000,000,  in  which  solution  there  are  usuallv  a  num- 

lents,  although  most  of  the  culture  is  of  spherica 
acceleration  occurs  in  ;//ioo,ooo  to  5«/i, 000,000 
to    572/10^000,000,  the  growth  of  filaments  anc 

cells.     Zoospore 
In   nj  1,000,000 
zoospores  is  the  same  as  in  the  control. 

16.  Lithium  nitrate  (LiNO,).  —  Many 
die  in  ̂ nl 

palmell 
5^/ 
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5;//io,ooo,  with  some  acceleration  of  zoospore  production  in  ;//i,- 
ooo  to  5;//io,ooo.  The  acceleration  is  not  as  marked  as  in  most 

of  the  other  salts,  however.  Normal  growth  occurs  in  ;//io,ooo 
and  weaker  solutions, 

77.  Lithinni  sulfate  {yk^O^. — A  thorough  test  of  this  salt 

was  not  made,  but  as  far  as  the  experiments  were  carried  the  re- 
sults agree  well  with  the  data  given  for  the  nitrate. 

18,  Magneshun  nit7'ate  ̂ ^i^O^^,  —  This  cation  is  present  in 
the  nutrient  medium.  The  experiments  consisted  in  increasing 

its  amount.  5/2/100  does  not  kill,  but  produces  the  palmellaform 

as   does  also  nlioo  and,   to  some    extent,    ̂ njiooo.     Zoospore 

1 

'
■
I
 

/p.  Magiiesiwn  sitlfate  {y[gSO^. — This  salt  agrees  with  the 
nitrate  perfectly  excepting  that  it  was  impossible  to  establish  a 

true  zoospore  acceleration  here.  Sometimes  this  phenomenon 

appears  and  at  other  times  not  It  appeared  most  often  at  njioo 

concentration.  Perhaps  undissociated  molecules  have  to  do  with 

this  response,  but  no  particular  study  was  made  here,  this  subject 

lying  rather  in  the  field  of  nutrient  salts  than  in  that  of  toxic  ions. 
Nickel  nitrate  (K\(^OX\  —  A 

produces  death. 

■
■
}
 

practically  all  of  the  cells  being  of  the  other  form,  but  in  ;//i  00,000 
there  is  about  an  even  mixture  of  the  two  forms.  A  rather  slightly 

marked  zoospore  acceleration  occurs  In  ;/y'ioo,ooo,  and  still  less 
marked  in  weaker  solutions.  At  a  concentration  of  ;//io,ooo»ooo 

the  alga  is  certainly  uninfluenced  by  the  poison.  The  zoospore 

acceleration  grades  almost  imperceptibly  into  the  normal  produc- 
tion of  these  bodies, 

21.  Potassium  ?n trate  (¥iNO^. — This  salt  is  so  common  in 
the  environment  of  plants  that  it  would  hardly  be  expected  to 

produce  very  marked  stimulation  responses.  It  is  probably  less 

toxic  toward  plants  in  general  than  any  other  salt.     At  a  concen- 

Snf is  produced.     This  is  perhaps 

due,  in  part  at  least,  to  osmotic  phenomena.      No  acceleration  of 

zoospore  production  was  observed. 

22.  Potassium  sulfate  (K^SOJ.  —  As  far  as    could  be    deter- 
mined, this  salt  acts  exactly  like  the  nitrate. 
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If  ate 
The  plant  is  killed  by  n\\oo 

and  to  some  extent  by  5«/i,ooo.  In  5«/i,ooo  and  nji,ooo  the 

palmella  form  is  produced,  with  few  or  no  zoospores,  and  the  cul- 

ture becomes  normal  at  «/ 10,000.     No  acceleration  of  zoospore 

production  occurs  here. 

2^.  Silver  nitrate  (AgNO^). Death 
from   ;// '

/
 

Filaments  do  not  appear  in  7// r  ,000,000,  but 

5 «/ 1 0,000, boo,  where  also  there  is  an  increase 

16 a 

17 

Figure  16.     Palmella  and  filaments  from  5h/io,ooo,ooo  AgNOg. 
Figure  17.     Normal  filaments  and  zoosporangia  (a),  from  m/io,ooo,ooo  AgNOj. 

in  the  number  of  zoospores.     The  cultures  are  normal  or  slightly 

6 

'I 

A 
//.     The    former  shows  typical    palmella    form   in 

w/i, 000.000,  the  second  a   mixture  of  palmella  and   filamentous 
5 

^
/
 

)     The  limits  are 
quite  sharply  defined  for  this  salt. 

2§.  Sodium  nitrate  (NaN03).  —  This  cation    is  but  little  more 
poisonous  than  potassium.     The  palmella    form  is  produced  in 
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5;//iOOto  njioOj  with  filaments  also  quite  well  developed  in  the 

last-named  strength.  Osmotic  pressure  probably  begins  to  play 
some  part  here.  The  killing  concentration  was  not  determined. 

There  is  little  if  any  acceleration  of  zoospore  production.  Cul- 
tures appear  normal  in  n/ 1,000. 

26.  Sodium  sulfate  (Na^SO^).  —  This  follows  the  last-named 
salt  accurately  as  far  as  was  determined. 

2j.  Stronthim  nitrate  (Sr(N03)2).  — -This  cation  is  very  slightly 
toxic,  so  that  here  again  osmotic  phenomena  begin  to  play  a 

part  before  a  stimulating  concentration  is  reached.  The  killing 

strength  was  not  determined.  The  palmella  form  is  produced 

typically  in  5;//! 00,  and  there  is  unquestionably  an  accelera- 
tion in  zoospore  production  in  5;//i,ooo,  in  which  the  zoospores 

develop  into  short  filaments  but  are  destroyed  rapidly  by  the 

formation  of  zoosporangia.  The  cultures  are  normal  at  ;// 1,000 
and  below. 

28.  Uranyl  nitrate  (U02(N03)^).  —  Death  occurs  here  in 
njiOjOOO  or  stronger,  the  spherical  form  appears  in  5;//ioo,ooo 
and  is  found  mixed  with  filaments  in  ;//ioo,ooo.  Acceleration  of 

zoospore  production  is  exhibited  in  ;//ioo,ooo  and  in  5^^/1,000,000, 

'
/
 

20,    Zl 5 

«/ 10,000  about  one  half  of  the  cells  die,  the  rest  take  the  palmella 

form.  In  5;// 100, 000  both  filaments  and  palmella  occur  and 

zoospores  are  more  numerous  than  in  the  control,  while  in  njioo 

growth  is  the  same  as  in  the  control. 

JO.  Zinc  sulfate  {Zn  SOJ.  — The  sulfate  of  this  metal  acts  like 
the  nitrate,  excepting  that  here  again  an  acceleration  of  zoospore 

activity  could  not  be  established. 

These  results  will  now  be  brought  together  In  tabular  form. 

In  the  table  which  follows,  the  salts  are  arranged  in  the  same  order 

as  in  the  foregoing  description.  In  the  first  column  after  the  name 

of  the  salt,  occurs  the  lowest  concentration  producing  death.  In 

the  second  column  are  placed  the  concentrations  at  which  filaments 

change  to  the  other  form.  The  strengths  at  which  zoospore  pro- 
duction is  accelerated  are  shown  in  column  four,  and  that  at  which 

growth  becomes  normal  is  expressed  in  the  last  column. 
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Table  of  results 

Sah. Lowest  fatal 
concentration. 

Filaments   become 

palm  el  la. 

Acceleration  of  zoospore 

production. 

///ioo,ooo 

5;^/ 1, 000, 000 

Normal   filaments. 

A1,(N0,), 
nfio^ooo ^nj  100,000 

w/lOOjOOO 

1 

«/ 1, 000, 000 

A],(SO,), 
NII.NOs ? w/ioo 

S?//io,ooo 

1 

5«/io,ooo 6?// 1 0,000 w/io,ooo 4 

(Nirj.so, 
Ba(N03), 

? 

«/ioo 5///r,ooo 

«/i,ooo 

1 

5/7/1,000 

w/i,ooo 
5;?/ 1 0,000 

Ca(NO,), ? 

5;// 1  CO 
m/ioo 

5«/i,ooo 

? 

Cd(NO,), 
m/io,ooo 

4 5«/ioo,ooo 
;;/iQO,ooo 

??/ioo,ooo 
1 

1 
5  ;//i,  000,000 

Co(N03), 
«/i,ooo 5  «/ 1 0, 000 :           w/lOOjOOO nj  1 0, 000 5  ;W  1, 000, 000 «/ 1, 000, 000 1 

CoSO^ a 1 

It 
1 

cc 

<< 

Cu(NOJ, 

CuSO^ 

fi  1 100,000 

1 

5;;/ 1, 000,  ODD 

5«/ 1 0,000, 000 
«/ 1, 000, 000 1 

( t 

;// 1 0,000. 000 

it 

1 1  NOj 

Fe,(N03), 

5«/io,ooo 
ti 

nj  10, ooo 

«/ 1 0,000 
6«/ 1 00, 000 

fr/ 1 0,000 w/ioo,ooo  (?) 

8«/ 1 00, 000 

5  «/ 1 00, 000 

w/ioo,ooo 
6«/ioo,ooo 

7;//ioo,ooo 
8  «/ 1 00, 000 

nj  1 00, 000 
ti 

r 

2«/lOO,O0O 

Pb(NOJ, «/io,ooo 5;?/ 1 00, 000 

5  «/ 1, 000, 000 
nj  1 00, 000 

5«/i, 000,000 
«/ 1, 000, 000 

LiNOj ? 

1 

? 

5«/ioo 5?;/io,ooo «/i,ooo 5;//io,ooo (slight) 
4 

nj  1 0, 000 

tt 

Mg(\OJ, 
1 

? 

5w/ioo ff/lOO w/ 1  oo 
n  1,000 

MgSO, 
Ni(XO,), 
KNOj 

? 

«/io,ooo 
? 

1 

S«/ioo,ooo 

5 '?/ 1 00 

«/ioo  (?) 

«/ioo,ooo No  acceleration. 7Z/ 10,  OCX),  000 ? 
K.SO^ ? (< No  acceleration. ? 
Rb^SO^ 

njioo 
5«/i,ooo ff/l^OOO 

No  acceleration.     1 
1 

«/io,ooo 
AgNO^ 

m 

NaNO„ a 
1 

»/ioo,ooo 

? 

6w/i, 000,000 

5  «/ 1 0,000, 000 

5///100 

njioo 

-5«/ 1 0,000, 000 

No  acceleration. 
n/io,  000,000 

«/i,ooo Na,SO^ 
Sr(N03)j 
UO.CNO^), 

? 
? 

«/io,ooo 
5;// 1 00 

5«/ 1 00, 000 
«/ 1 00,000 

No  acceleration. 

5«/l,ooo 
nj  100,000 

5«/i, 000,000 
njiyOoo «/i, 000,000 4 

Zn(N03), 
ZnSO, 

5«/io,ooo    i »/io,ooo 
5«/ioo,ooo ? w/ioo,cxxj 
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From  the  above  statement  of  responses,  it  will  readily  be  seen 

that  the  action  of  sulfate  and  nitrate  is  the  same  in  practically  all 

This  means,  of  course,  that  according  to  the  dissociation 

hypothesis,  the  anions  are  comparatively  without  effect  and  that 

the  responses  just  described  are  due  to  the  presence  of  the  metal 

ions  in  the  medium.  This  is  what  should  be  expected  from  the 

fact  that  in  the  case  of  all  the  more  poisonous  salts  the  difference 

between  experiment  and  control  in  concentration  of  the  SO^  or  NO^ 

ions  is  negligible.  As  has  been  said,  these  anions  were  chosen 

because  they  were  already  present  in  the  nutrient  medium.  They 

are  two  out  of  the  three  which  the  plant  uses  most  extensively  in 

its  metaboh'sm,  and  thus  it  is  not  surprising  that  its  protoplasmic 
system  is  of  such  a  nature  that  slight,  or  even  rather  great,  changes 

in  their  concentration  are  without  visible  effect  upon  the  hTe-proc- 
It  will  be  remembered  in  this  regard  that  it  was  shown  in  a 

previous  paper  *  that  a  decrease  to  one-tenth  its  normal  amount  of 

any  one  of  the  nutrient  salts  used  in  Knop's  solution  is  without 
effect  upon  this  plant,  so  long  as  the  osmotic  properties  of  the 

solution  are  not  altered  by  the  change. 

In  order  to  study  the  question  of  the  relation  of  stimulating 

power  to  the  other  properties  of  the  metals  studied,  the  following 

two  lists  were  constructed.  One  is  based  on  the  lowest  fatal  con- 

centrations, the  other  on  the  lowest  concentration  producing  the 

palmella  form.  In  the  first  column  of  each  list  is  given  the  symbol 

of  the  cation  (since  anions  play  no  part,  they  need  not  be  consid- 
ered), and  in  the  second  the  concentration  with  regard  to  which 

the  list  is  made.  The  elements  are  arranged  in  the  order  of  their 

stimulating  power,  the  w^eakest  ones  first.  In  cases  where  the 
least  fatal  concentration  could  not  be  determined  with  sharpness 

but  where  there  are  indications  as  to  its  position,  slightly  above  or 

below  the  concentration  given,  the  signs  +  and  —  are  used  to 

denote  *' greater  than'*  and  ''less  than."  Where  the  sign  is 

double  it  denotes  **  much  greater  than." 
These  lists  are  presented  here  in  order  to  have  the  varying 

degrees  of  toxicity  or  stimulating  power  in  mind  before  taking  up 

the  discussion  of  the  three  forms  of  response  mentioned  in  a  pre- 

form 
*  Livingston,  B.  E.     On   the  nature  of  the  stimulus  which  causes  the  change  in 

in  polymorphic  green  algae.     Bot.  Gaz.  30  :  289-317.     1900, 
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ceding  paragraph.  These  three  responses  will  now  be  considered 

under  the  three  heads:  (l)  The  response  of  death,  (2)  The  re- 

sponse in  phenomena  of  growth,  and  (3)  The  response  in  repro- 
duction. 

List  of  cations  according  to  lowest  fatal  con- 
ceatratioa. 

List  of  cations  according  to  the  lowest  con- 
centration producing  palmella  form. 

Element. 
Concentration  in 

Terms  of  n Element. Concentration  in 
Terms  oi  n 

>  Ca S/ioo  ++ Ca                              5/100 

Mg                        5/100  ++ 
K 

5/100 

K 5/100+  + 

Sr 

S/IOO 

Na 
Sr 

5/100 +  + 
5/100  +  + 1 

\ 

.       Mg Na 
i/ioo 
i/ioo 

Li 
5/100    + 

Ba 
J 

1/1,000 

NII^ 

i/ioo-f- 
Rb 

1/1,000 
Ba 
Rb i/ioo  4~ 

i/ioo  — 
Li 

5/10,000 

S/io,ooo 

Go 1 

1 1/1,000 
1 

J Zn 

1/10,000 
■ 

H 
Zn 5/10,000 

5/10,000  — 

H Fe 
6/100,000 

5/100,000 

Fe 
i/io,coo 

Ni                 i        5/100,000 
Ni 
U 
Al 
Cd 

Pb 

1/10,000 

1/10,000 

1/10,000  — 

1/10,000  — 

x/ 1 0,000  — 

Al 
Cd 

Co .   u 

1 

1/100,000 

1/100,000 
1/100,000 

X/ 100,000 

Cu 1/100,000 

Pb 

5/1,000,000 

Ag 

1/100,000 
Cu 

5/10,000,000 Ag                 1         5/10,000,000 

III.  Discussion  of  responses,     i. 

^

/

 

As 

has  been  stated,  death  must  be  considered  as  truly  a  response  to 
stimuli  as  are  any  of  the  other  alterations  commonly  passing  under 
that  name.  Whatever  may  be  the  ultimate  nature  of  the  vital 

processes,  they  continue  in  such  manner  as  to  make  up  what  is 
called  life  only  while  variation  of  the  conditions  external  to  the 
organism  takes  place  within  certain  more  or  less  narrow  limits. 

Within  these  limits,  changes  of  environment  produce  changes  in 
the  vital  processes,  and  hence  obvious  changes  in  form,  structure, 
and  activity  of  the  organism  as  a  whole.  Beyond  them  the  neces- 

sary equilibrium  of  the  many-sided  system  fails,  and  vitality  ceases. 
Thus,  the  least  concentration  producing  death  may  fairly  be  re- 
garded  as  a  criterion  for  estimating  the  stimulating  power  of  any 
substance.  The  criterion  forjudging  whether  or  not  this  plant  is 

h'ving  is  based  on  its  loss  of  green  color  soon  after  death  occurs. 
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No  doubt  all  the  salts  tested  here  would  produce  death  at 

some  concentration,  but  those  whose  stimulating  power  or  toxicity 

is  weakest  do  not  bring  about  this  response  until  their  concentra- 
tion is  high  enough  so  that  the  osmotic  pressure  of  the  solution 

may  begin  to  play  its  role.  The  cations  Ca,  Li,  Mg,  K,  Na  and 

Sr  belong  to  this  class,  as  do  also  probably  NH^,  Ba,  and  perhaps 

Rb,  The  toxicity  of  these  elements  cannot  be  studied  in  a  nutri- 
ent medium  of  as  low  pressure  as  the  one  here  used.  Perhaps  it 

is  impossible  to  determine  it  for  the  filamentous  form  of  this  plant. 

What  may  be  the  nature  of  the  killing  power  of  the  elements 

for  which  this  property  was  determined  is  difficult  to  conjecture 

without  more  data.  It  is  instructive  to  note,  at  any  rate,  that 

their  effect  in  this  regard  is  exactly  similar  to  that  of  a  drying 

medium.  We  see  the  same  sort  of  death  phenomena  in  these 

poisoned  solutions  of  low  osmotic  pressure  that  was  found  for 

solutions  of  high  pressure.  In  very  strong  solutions  the  cells  die 

as  filaments,  in  somewhat  weaker  ones  they  round  off  and  assume 

the  palmella  form  before  death  ensues.  The  relation  of  this  toxi- 

city to  the  physico-chemical  nature  of  the  elements  will  be  con- 
sidered in  a  later  paragraph. 

2.  The  response  in  phenomena  of  groivth.  —  All  of  the  elements 
tested  produce  the  palmella  response  at  some  concentration.  In 

case  of  Ca,  K  and  Sr  and  perhaps  of  Mg  and  Na,  this  response 

may  be  in  part  due  to  osmotic  pressure.  For  the  other  cat- 
ions there  can  be  no  doubt  that  it  is  purely  a  chemical  stimulus 

which  is  acting.  The  fact  to  be  emphasized  here  again  is  that  we 

have  exactly  the  same  growth  changes  brought  about  by  the 

presence  of  toxic  cations  as  are  produced  by  physical  extraction 

of  water.  In  the  poisoned  cultures  (whose  osmotic  pressure,  it  is 

to  be  remembered,  is  very  low,  much  lower  than  is  necessary  for 

the  retention  of  the  filamentous  form  in  an  unpoisoned  nutrient 

medium),  there  are  observed  exactly  the  same  rounding  up  of 

cells,  the  same  thickening  of  walls,  and  the  same  alteration  in 

rapidity  and  direction  of  cell-division,  as  was  found  to  take  place 
when  filaments  are  converted  to  the  other  form  by  the  action  of  a 
concentrated  solution. 

These  observations  agree  with  those  of  the  death  responses, 
F 

and  it  seems  possible  that  in  both  cases  w^e  have  to  deal  with  a 
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change  in  the  water-content  of  the  protoplasm.  In  the  case  of 

solutions  of  high  osmotic  pressure,  water  is  extracted  from  the 

protoplasm  directly,  and  it  may  be  that  this  increasing  density  of 

the  colloidal  protoplasmic  solution  is  accompanied  by  changes  in 

its  permeability  to  solute  and  in  its  general  lability,  and  therefore 

chemical  activity,  which  result  in  a  higher  osmotic  pressure  with- 

in the  vacuole.  I  have  been  able  to  demonstrate  this  higher  pres- 

sure by  the  plasmolytic  method  in  cells  of  the  palmella  form. 

This  higher  osmotic  pressure,  as  has  been  shown  {loc.  cif.,  1900), 

will  suffice  to  explain  the  change  in  form  of  the  cells  and  their 

partial  or  complete  separation  as  they  become  spherical.  A  de- 

crease in  lability,  and  hence  in  general  activity,  may  result  in  the 

observed  thickening  of  the  wall  and  in  a  change  in  the  manner  of 

cell-division,  as  is  known  to  be  the  case  in  many  plant  and  animal 

tissues  under  the  Influence  of  dryness  and  low  temperature,  where 

these  are  unquestionably  concomitants  of  a  decrease  in  the  inten- 
sity of  vital  action. 

But  in  case  of  toxic  stimulation,  with  which  this  paper  has  to 

deal,  there  is  no  direct  extraction  or  witholding  of  water  from  the 

cell,  and  by  the  principles  of  physics  alone  we  are  unable  to  see 

any  difference  between  the  poisoned  and  the  unpoisoned  nutrient 

medium.  However,  it  is  possible  that  the  chemical  stimulus  of 

the  toxic  ions  may  be  transformed,  as  the  disturbance  of  the  sys- 
tem passes  within  the  limits  of  the  protoplasm,  and  may  become 

in  this  way  a  physical  disturbance.  It  is  well  known  that  certain 

mineral  salts  hasten  the  coagulation  of  some  proteids  and  other 

colloidal  solutions,*  and  it  is  quite  reasonable  to  suppose  that  the 
toxic  ions  upon  entering  the  protoplasmic  mass  may  produce  in 
this  vital  hydrosol  mixture  an  incipient  coagulation  or  tendency 
toward  the  gel  phase.  If  this  were  true  it  would  mean  that  the 
colloidal  particles  become  aggregated  to  some  extent  into  denser 
masses,  between  and  around  which  would  lie  a  solution  of  less 

density,  which  would  contain  fewer  colloidal  particles  than  before. 
Thus,  although  by  this  supposed  process  of  incipient  coagulation 
water  is  not  extracted  from  the  protoplasmic  solution  as  a  whole, 
yet  it  IS  extracted  from  certain  parts  of  this  solution,  namely  from 

*  See  Whetham,  W,  C.  D.    The  coagulatlve  power  of  electrolytes.    Phil.  Mag. 
V.  48  :  474-477*     1899. 
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the  partially  coagulated  groups  or  masses  of  colloidal  particles. 

And  if,  as  is  probable,  the  seat  of  vital  activity  lies  in  the  colloidal 

portion  of  the  protoplasm  rather  than  in  the  permeating  aqueous 

solution,  it  becomes  possible  to  see  how  an  incipient  production 

of  the  hydrogel  phase  in  certain  regions  throughout  the  proto- 
plasm  may  result  in  the  same  sort  of  alterations  in  permeability 

and  lability  as  those  brought  about  by  general  extraction  of  water 

with  its  accompanying  increase  in  density  of  the  vital  substance. 

In  brief,  the  suggestion  here  put  forward  is,  that  toxic  ions  may 

virtually  bring  about  an  extraction  of  water  from  the  vital  portions 

of  the  protoplasmic  mass,  and  that  this  may  result  in  the  same 

obvious  and  tangible  responses  as  those  caused  by  direct  extrac- +  * 

tion  of  water  from  the  whole  mass.  Before  this  suggestion  can  be 

taken  seriously  it  will  be  necessary  to  know  more  of  the  influence 

of  ions  upon  colloidal  solutions. 

Another  possibility,  closely  related  to  the  one  just  presented, 
is  that  the  toxic  cations  may  act  upon  the  enzymes  of  the  vital 

substance  in  such  a  manner  as  to  bring  about  the  changes  noted. 

Indeed,  the  alteration  of  enzyme  action  (which  appears  in  these 
days  to  have  come  to  mean  much  the  same  as  vital  action,  at  least 

to  play  the  leading  part  in  our  conception  of  the  latter)  may  well 
be  the  common  effect  of  water  extraction  and  the  entrance  of  poison 
cations  into  the  living  substance.  Both  suggestions  are  thus  seen 

to  be  possible  at  the  same  time,  the  latter  becoming  a  part  of  the 
former.  The  probability  of  the  last  idea,  can  be  judged  best  only 
after  more  data  have  been  obtained  on  the  effect  of  poisons  upon 

enzyme  action,  which  work  has  happily  already  begun.  * 

*See  the  following  papers  on  this  subject: 
Zoethout,  W.  D.  On  the  production  of  contact  irritability  without  the  precipita- 

tion of  Ca  salts.  Am.  Jour.  Physiol.  lo  :  324-334.  1904. —  Further  experiments  on  the 
influence  of  various  electrolytes  upon  the  tone  of  skeletal  muscles.     Am.  Jour,   Physiol. 

10:  373-377.    1904- 
Brown,  O.  H.  Effects  of  certain  salts  on  kidney  excretion  with  especial  reference 

to  glycosuria.       Am.  Jour.  Physiol,  to  :  378-383,      I904. 
Neilson,  C.  H.  &  Brown,  O,  H.     Effect  of  ions  on  decomposition  of  hydrogen 

peroxide  and  hydrolysis  of  butyric  ether  by  watery  extracts  of  pancreas.     Am.  Jour. 

Physiol.  10  :  335-344-     1904. — Effects  of  ions  on  decomposition  of  hydrogen  peroxide 
by  platinum  black.     Am,  Jour.  Physiol.  10:  225-228.      1904, 

Neilson,  C.  H.  The  hydrolysis  and  synthesis  of  fats  by  platinum  black.  Am. 

Jour.  Physiol,  10:   19I-200.      1903. 

McGuigan,  H.  Relation  between  decomposition  tension  of  salts  and  their  antifer- 

mentative  properties.     Am.  Jour.  Physiol,  10:  444-451.      1904. 
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J.  The  response  in  p]ienome7ia  of  reproduction.  —  With  most  of 

the  cations  studied  there  is  a  curious  difference  between  the  effect 

of  drying  solutions  (of  high  pressure)  and  poisoned  ones.  This  Hes 

in  the  obser\^ed  fact  that  in  the  latter  zoospore  production  may 

not  only  be  as  active  as  in  the  unpoisoned  control,  but  that  it  may 

be  much  more  active,  while  in  the  former  zoospore  production  is 

entirely  inhibited.  Thus  extraction  of  water  produces  the  palmella 

form  and  inhibits  zoospores,  while  the  presence  of  toxic  cations 

produces  the  palmella  form,  but  also,  at  some  concentration,  gen- 
erally accelerates  the  production  of  zoospores.  This  would  seem 

to  prove  that  the  relation  between  the  two  sets  of  responses  is  not 

as  simple  as  might  otherwise  be  supposed.  It  seems  possible 

that  the  production  of  zoospores  is  due  to  a  somewhat  different 

set  of  changes  in  the  protoplasm  from  those  involved  in  ordinary 

growth,  a  set  of  changes  which  may  be  started  by  several  appar- 
ently different  external  factors.  The  phenomena  of  reproduction 

lie  at  present  so  much  within  the  province  of  the  unknown  that  it 

would  probably  be  unprofitable  to  attempt  any  hypothesis  in  this 

regard.  Attention  may  be  called  here,  however,  to  the  fact  that 

there  are  fairly  well-known  activities  taking  place  simultaneously 

within  plant  protoplasm,  and  yet  controlled  by  entirely  different 

sets  of  factors.  As  examples  may  be  mentioned  the  processes  of 

photosynthesis  and  respiration. 
The  fact  that  the  acceleration  here  held  in  view  is  not  observed 

in  case  of  the  cations,  K,  Rb,  and  Na,  and  is  somewhat  question- 
able in  that  of  Li  and  Mg,  together  with  the  fact  that  these  ele- 

ments are  among  the  least  toxic,  seems  to  show  that  there  is  some 

sort  of  a  relation  betw^een  the  responses  of  death  and  change  in 
growth,  on  the  one  hand,  and  of  reproduction  on  the  other.  This 
matter  of  stimulation  of  reproductive  activity  may  be  a  fertile  field 
for  further  investigation. 

TJllie,  R.  S.      Relation  of  ions  to  ciliary  movement-     Am.  Jour.   Physiol.'  lo  : 
4 I 9-443 •     1904 

Mathews,  A.  P.      The 
I.  The 

physiological  action  of  iono  depends  on  electrical  state  and  ekcU-ical  stability.     Am. 
Jour.  Physiol.  11  :  445-496.     1904. 

Cole,  S.  AY.  Contributions  to  our  knowledge  of  enzyme  action.  I.  Influence  of 

electrolytes  on  action  of  amylolytic  ferments.  Jour.  PhysioL  30  :"  202-220.  1903. Contributions  to  our  knowledge  of  enzyme  action,  II.  Influence  of  electrolytes  on 
the  action  of  invertin.     Jour.  Physiol.  30  :  2S1-289.     1903. 
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Literature 

Li  any  consideration  of  the  general  relation  of  the  properties  of 

reagents  to  those  of  responding  organisms,  it  is  essential  to  have  a 
considerable  mass  of  data  from  different  forms  of  the  latter.  It  is 

also  desirable,  of  course,  to  know  the  relative  stimulating  or  toxic 

power  of  as  many  elements  as  possible  upon  the  same  organism. 

The  literature  contains  a  respectable  number  of  titles  dealing  with 

the  question  before  us,  but  unfortunately  the  majority  of  the 
determinations  have  been  made  in  such  a  manner  as  to  render 

them  quite  inadequate  for  th6  present  purpose.  The  work  that 

has  been  done  on  plants  has  been  briefly  summarized,  up  to  the 

time  of  his  publication,  by  Copeland,*  and  a  more  recent  review 
of  certain  phases  of  the  subject  comes  from  the  hand  of  Benecke.f 
Observations  which  have  an  immediate  relation  to  the  results  here 

presented  will  be  stated  briefly  in  the  following  paragraphs. 

Acceleration   of  growth   in  Aspergillus  and  Penicilliitvi  was 

studied  by  Richards, f  a-nd  in  part  corroborated  by  Miss  Watter- 
son.  §  For  the  former  of  these  fungi  ZnSO^  accelerates  growth 

most  at  concentrations  of  0.002  per  cent.  (6/// 100,000)  to  0.004 

per  cent.  (12;// 100,000).  The  salt  is  harmful  at  concentrations 

from  0.05  per  cent.  (16;// 10,000)  to  0.075  per  cent.  (24/^/1,000). 
FeSO^  accelerates  growth  a  little  at  0.2  per  cent.  (26/// 1,000),  and 

the  culture  is  normal  at  0.033  P^*"  cent.  (44/// 10,000).  CoSO^ 
accelerates  both  fungi  most  at  0.002  per  cent.  (26;// 100,000), 
while  NiSO^  shows  the  same  response  at  0.003  P^^  cent.  (85;// 
100,000),      I  have  translated  the  percentage  figures  approximately 

into  terms  of  a  normal  solution,  and  placed  them  in  the  paren- 
thesis which  follows  each  figure. 

Ono  II  worked  with  both  algae  and  fungi.     His  results  may  be 

^Copeland,  E.  B,  Chemical  stimulation  and  the  evolution  of  carbon  dioxid. 
Bot.  Gaz.  35  :  81-98,  160-183.      1903. 

f-Benecke,  W.  Einige  neuere  Untersuchungen  liber  den  Einfluss  von  Mineral- 
salzen  auf  Organismen.     Bot.  Zeitung  62^;   I13-126.      1904. 

I  Richards,  H.  M.  Die  Beeinflussung  des  Wachsthums  einiger  Pilzo- durcli  chem- 

ische  Reize.  Jahrb.  Wiss.  Bot.  30:  665-679.      1897. 
§  Watterson,  A.  The  effect  of  chemical  irritation  on  the  respiration  of  fungi. 

Dull.  Torrey  Club  31  :  291-303.      1904. 
II  Ono,  N.  Ueber  die  Wachsthumsbeschleunigung  einiger  Algen  und  Pilze  durch 

chemische  Reize.     Jour.   Coll.    Sci.  Imp.  Univ.  Tokyo  13  ;    141-186.      1900.     Also 
Bot.  Mag,  Tokyo,  14:  75.      1900. 
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tabulated  as  follows.     Underneath  his  molecular  concentrations  I 

have  placed  the  equivalent  strength  in  terms  of  normal. 

Table  of  results  obtained  by  Ono 

Subject. 

Protococ- 
cits. 

Concentration  for  acceleration  of 

vegetative  growth. 

ZnSO 

CoSO^ 

+ 

HgCL 

\  lO 

-e 

m 

xo-^m 25;//ioOjO0Oj0oo 

Injurious concentration 

\  lo  ̂ m 

NaF 

LiNQ 

2S 10"^  m 
2w/l, 000,000  —  5;//l, 000,000 

No  acceleration. 

5;//i, 000,000  j  2 5;// 1 J 000, 000 

25;z/l, 000,000 lo~^m 

Ch  roococ- 
CUDK 

Hor77iid' 
tUfH. 

Stigeoclon 

Aspergil- 
lus. 

KgAsO^ 

ZnSO^ 

CuSO^ 

FeSO^ 

NiSO 

8;;/ 1, 000^  000 

^-^  10-*  m 
4  w/ 1, 000, 000 

26///lOO,000,000 

2«/l0j000,000  ■ 

lor^m 4;;/ 1 0,000 

Normal  growth 

lor^m 
w/ 1 0,000 

f?i 

l3;//io,  000,000 

CoSO^ 

CuSO^ 

Fenicil- 

ZnSO^ 

NiSO^ 

CoSO^ 

CuSO^ 

HgCl, 

Li  NO, 

NaF 

FeSO^ 

CoSO^ 

HgCL 

lO'^'m 5;;/l, 000,000 No  acceleration. 

.—3 

2;z/l, 000,000  —  25;;/loo,ooo 

"55 

lO'^m 1 10- 

m 

2;// 1 0,000, 000  — /2/ioo,ooo 

lo'^m 

1'^
 

2k/ 1 0,000, 000 

No  acceleration. 

i  10-
 

}?i lor^/H 
6///ioo,ooo  — 5v//io,ooo 

J  10-
 

m 

lor^m 6;// 1 00, 000  —  5«/ 1 0,000 

ir    10—;// 
1 

lo~'/« 
3«/ioo,ooo  —  25w/ioo,ooo 

\o~^m 
3«/ 1 00, 000 

I  IO~*fff 6  w/ 1, 000,000 
OT 

6/i/io,ooo 

.T5 
lo'^m 

6w/io,ooo  - 

}   IO"*W 
1 25;// 1, 000, 000 

tV  10-^/? 3«/ioo,ooo 

i\  10 '^^' 3n/i 00,000  - 

^  io~^w 

2  5;// 1  GO,  000 

—  3;z/ioo,ooo 

5«/ioo 

J  lo^V/ 
I25«/lO0,O0O 

J  lo-V/ 
25;^]  1 00,000 

25«/lOO,000 

J  io-^/« 
25«/ioo,ooo

 

2;j/io,ooOjOoo 
lO"^/// 

nj  1,000 

5w/io,ooo 

IO~*W 
4-  lO'^;// 

33/^/1,000,000    66;//io,ooo,ooa 

io~^m «/ 1, 000, 000 

to~*;;/ 

25/2/1,000,000 

—5 

^  10  "W 

w/ 1, 000, 000 

«/l, 000,000  ~ 2 /z/ 1 0,000,  000 

3w/ 1 00, 000 

5w/ioo 
2  X  IO"^/« «/l,0OO 

/// 25;;/ 1, 000, 000 

2«/ 1 0,000, 000 

lO'*^;;/ 

5;// 1,000,000 

25/^/1, 000,00a 

25  «/ 1 0,00a 

io~^m 

5??/ 1 00 
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This  author  observed  no  acceleration  in  reproductive  activity. 

The  accelerations  which  he  noted,  —  and  they  occurred  for  algae 
with  all  salts  excepting  AgCl2  and  CuSO^,  and  with  all  salts  tried 

for  fungi, —  always  consisted  in  a  hastening  of  the  growth  rate,  thus 
giving  weight  of  yield  greater  than  that  of  the  control.  His  form  of 

StigeocloniuDi  was  different  from  mine.  Nothing  Is  said  about  its 

being  polymorphic,  while  with  my  form  the  important  responses 

are  all  those  which  are  bound  up  in  the  physiology  of  polymorph- 
ism. This  difference  in  the  response  of  acceleration  would  seem 

to  indicate  that  even  the  most  nearly  related  organisms  may  react 

differently  towards  the  same  stimuli.  The  concentration  limits 

were  not  determined  sharply  enough  to  make  any  rigid  comparison 

of  these  profitable.  As  far  as  comparison  can  be  made  the  results 

of  my  experiments  seem  to  agree  in  a  general  way  with  those 

obtained  by  Ono. 

Richter  *  was  unable  to  get  an  acceleration  of  growth  in  Aspcr- 
gilbis  with  Cu  although  he  obtained  this  response  with  Zn.  It 

may  be  that  in  these  lower  forms  there  are  great  physiological 

variations  within  a  single  species.  This  would  account  for  some 

of  the  apparent  discrepancy  in  regard  to  the  effects  of  these  salts 

which  have  been  tried  so  often.  For  a  description  of  the  behavior 

o{  a  form  of  Penicilliiun  peculiarly  resistant  to  copper  and  one 
extraordinarily  resistant  to  arsenic,  see  the  work  of  De  Seynes  f 
and  Gosio.J 

Stevens  §  tested  the  influence  of  a  number  of  salts  in  inhibiting 

the  germination  of  spores  of  several  fungi.  The  following  table 

compiled  from  one  of  his,  gives  the  lowest  inhibiting  concentrations 

for  the  forms  there  named,  with  respect  to  those  salts  which  he 

and  I  have  both  tested.  I  have  corrected  his  terminology  from 

71  to  ;;/,  and  have  added  underneath  his  figures  the  approximately 

equivalent  concentration  in  the  normal  and  decimal  system.  The 

sign  >  preceding  a  concentration  denotes  that  the  limit  as  stated 
is  somewhat  too  low. 

*  Richter,  A.  Zur  Frage  der  chemischen  Reizmittel.  Centralbl.  fur  BacterioK  7  : 
417-429.     1901. 

-^l^^  Seynes,  J.  ResuUats  de  la  culture  du  Penicillium  cupricum  Trabut,  Bull. 

Soc.  Bot.  France  42  :  451-455,  482-485.      1895.' 
JGosio,  B.  Zur  Frage  wodurch  die  Gifligkeit  arsenhaltiger  Tapeten  bedingt 

wird.      Ben  Deutsch.  Chem.  Ges.  30:   1024-1026.      1897. 

\  Stevens,  F.  L.  The  effect  of  aqtiebus'  solutions  upon  the  germination  of  fungus 
spores.     Bot.  Gaz.  26:  377-406-     1898. 
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Tari.e  of  certain  results  obtained   I5V  Stevens  :    lowest  inhibiting 

» CONCENTRATION 
         _  j-y 

Salt,                  Boirytis. Macrosporluw, Gloeosporiunt. Penicillium. Uromyces. 

IlCl 

;>  znfioo 

]>  ?ij  100 

w/6,400 

75«/ 100,000 

>  w/3,200 

>I5;// 10,000 

'y-m/lOO 

>  w/ioo 
>  m/ioo 

'  >S«/i,ooo 
1 
1 

>w/S0 
>  2«/lOO >w/So 

>;//ioo 
;^i  /  200 

25;// 10,000 

f?ij  200 

25«/l0,000 m]2 

5«/io 
>  w/io 
>5-'//ioo 

w/50 
znfioo 

mfso 
CuSO^ 

Cu(N03), 

ff//3,200 

i5«/io,ooo 

w/3,200 
15;// 10,000 

w/2 

5;// 10 

>  njioo 
PZJ'^,20Q 

iS«/ 10,000 
/;//3,200 

i5«/io,ooo 

ffljZ 

1""
 

MgSO, 

1 

5«/io 

Clark  *  worked  in  a  field  similar  to  that  of  Stevens,  making 

valuable  determinations  of  the  effect  of  poisons  upon  fungus  growth 

as  well  as  upon  the  germination  of  spores.  Below  are  presented 

those  of  his  results  which  are  of  most  interest  in  the  present  con- 
nection. The  figures  denote  the  lowest  fatal  strength  for  the 

organisms  indicated.  I  have  added  the  decimal  equivalent  as 

above,  placing  it  to  the  right  of  the  sign 

the  salts  in  the  order  of  their  toxicity. 

and  have  arranged 

Table  of  certain  results  obtained  by  Clark 

Aspergillus, 

Salt. Fatal  concentration 

SierigJimfocystis. 

CoSO^ 
HCl 

CuSO^ 
Cu(NO,), 

H  N  O3 
ca(NO,), 
AgNO, 

7;/4 

;//4 «/4 

«/64 

;//2,048 

n  =  n 

25;//!  00 
25«/lOO 

25«/lOO 
1 25;//!, 000 
625;//l0,000 

i56«/io,ooo 

49^/100,000 

Fatal  concentration, 

CoSO ZnSO^ 

HCl 
HKO3 

Ni(N0.;)2 Cu{Nqo, CuSO^ 

H,SO, 
Cd(N03), 
AgNO^ 

n n 
n n\2 

«/4 

w/4 «/4 

n 

25 ;// 1 00 
25^/100 
ZpljlOO njS^z  125^/1,000 

«/l6  =::  625«/l0,OOO 

w/32  =  313^/10,000 
3?//4,o96  —  245/1,000,000 

Peniciliiittn. 

Salt. 

CoSO^ 
CuSO^ 

Cu(N03), 
ZnSO. 
HCl 

Fatal  concentration 

Penicillhifn. 

\\ 

Fatal  concentration 

«/2r^5«/lO 
k/2  :=  5;z/io 

fi/4:^2^nhoo 

«/256 
'^  /  32, 76S  :^  305  «/ 10,000,000 39«/io  000 

♦Clark,  }.  F.  On  the  toxic  effect  of  deleterious  agents  'on  the  germination  and 
development  of  certain  filamentous  fungi.  Bot.  Gaz.  28  :  289-327,  378-404.  1899. 
—  Electrolytic  dissociation  and  toxic  efFect.     Jour.  Phys.  Chem.  3:  263-316.     1899. 
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Salt. 

Oedocephahitn, Botrytis. 

Fatal  concentration. Salt. 
1 

Fatal  concentration. 

CoSO^ 
ZnSO^ 
HCl 
HNO3 
H^SO, 

Ni(N0,)2 
CuSO^ 

Cu(N03), 
Cd(N03), 
AgT^O, 

2)1  T~  2n 

«/2  —  S/7/10 
n  j8^r-  125/7/1,000 
w/8       125/7/1,000 

m/i6       625/7/10,000 
nj\6       625/7/10,000 
;7/64       156/7/10,000 

«/64  —  i56«/ 10,000 
w/i28_     78?// 10,000 

«/32,768  —  305/7/10,000,000 

ZnSO^ 

CoSO, 

HCl 

HNO, 
CuSO, 

Cu(NO,), H.,SO^ 

Ni(N03)2 
Cd(NO,), 

AgN03 

/7       ;/ 

77/4        25/7/100 
«/8       125/7/1,000 

;//l6  -:r  625/7/10,000 
^^/32  —  3i3«/ 10,000 
^^/32  — 3'3«/io^ooo 
«/64       156/7/10,000 
nj  128  ■     78/7/10,000 

;7/4,096  —  245/7/1,000,000 
n/8, 192       123/7/1,000,000 

The  results  of  these  studies  of  the  relative  toxicity  of  the  metals 
toward  algae  and  fungi  are  presented  below  in  the  form  of  lists,  so 

that  they  may  be  more  readily  compared.     The  salts  studied  are 

arranged  in  order  of  their  stimulating  effect — beginning  with  the 
least  effective  —  under  the  name  of  the  subject     A  vertical  line  at 
the  left  of  several  salts  denotes  their  apparent  equality  in  the  series. 
Superscript  letters  attached  to  the  subject  names  denote  authors, 

( 

( 

Stimulation. 

Aspergilhis^. 1 
1 

Aspe  r^illu^. Petiicillium''. 

FeSO^ HgCl, 

FeSO^ 

NiSO^ ■ 

CuSO^ 
CoSO^ 

CoSO^ 1 
CoSO, 

HgCl., 
ZnSO, 1 

NiSO^ ^■—^                              ^U 

^K 

1 

ZnSO. LiN03 
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Fatal  strength 

AsJ'ergilhis'i. 

C0SO4 

HCl 
CuSO^ 
CUNO3 

H2SO4 
HNO3 

Cd  (  N'03  )  2 AgNOj 

PenicilUun^, 

NH^NOj 
MgSO, 
HCl 

CuSO^ 
Cu(N03), 

Peniciiltumd Protococctis^ CoSO^ 
CuSO^ 
Cu(N03), ZnSO^ 

HCl H,SO, 
Ni(N03)2 

HNO 

HgCl, ZnSO^ 
CoSO^ 

LiNO. 

3 Cd(N03), 
AgN03 

NH^NOj CuSO^ 

CuCNOs)^ 

Macros/or  iU7fi^ , 

HCl 
H^SO^ 
Cu(N03), 
CuSO^ 

Uromyces'. 

NH^NOa 
HCl 
H^SO, CuSO^ 
Cu(N03), 

Sterignta  tocystis^. CoSO^ 

ZnSO. 

HCl '  HNO 
3 NilNOj)^ 

Cu(N03), CuSO^ 

H^SOi 
Cd(N03), 
AgNOj 

Oedocephahitn^. 
CoSO^ ZnSO^ 

HCl 

HNO3 

H,SO, 
Ni(N03), CuSO^ 

CuCNOj), 
Cd{N03)2 

AgN03 

Botrytisd. 

ZnSO^ 
CoSO^ 

HCl 

HNO3 

CuSO^ 

CuNOa 

H,SO, 
NiCNOg), 
Cd(NO,), 

AgNOj 

Stiseocloniuin" 

Ca 

Mg 

K 

Na 

Sr 

Li 

NH^ 

Ba 
Rb 

Co H 

Zn Fe 

Ni U 

Al Cd 

Pb 
Cu 

Ag 

A  comparison  of  the  above  lists  will  make  it  clear  at  once  that 

there  is  only  a  very  general  agreement  between  them.  In  the 

present  state  of  our  knowledge  nothing  more  need  be  said. 

The    literature    of  the    effect    of  toxic    substances  on  higher 

a  more  unsatisfactory  state 
It  would  be  somewhat  out 

of  the  field  of  the  present  paper  to  go  here  into  detail  as  to  the 

concentrations  which  accelerate  growth  and  those  which  kill 

higher  plants.  It  is  well  established  that  most  of  the  metals, 

when  at  the  right  strength,  do  accelerate  growth  of  seedling 

roots,  but  there  Is  discrepancy 
the  limits.    The  same  is  true  of  fatal  doses.     Kahlenber 

plants,  although  more  extensiv^e,  is  n 
than  that  concerning  the  lower  ones. 

amon 
* 

*  Kahlenberg,  L.  &  True,  R.   H.     On  the  toxic  action  of  dissolved  salts  and 

their  electrolytic  dissociation.      Bot.  Gaz.  22  :  81-124.     1896. 
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and  Heald  "^  worked  upon  Lttpums,  Pisiim  and  Zea  radicles, 
finding  an  acceleration  in  case  of  the  cations  H,  Cu,  Ni,  Co  and 

Ag.  Kahlenberg  and  Austin  f  determined  the  concentration  of 

ionic  H  which  can  be  borne  by  seedlings  of  Lupinus  when  their 

roots  are  in  solutions  of  acid  sodium  salts.  Coupin  \  made 

determinations  of  the  effect  of  solutions  of  salts  of  Na,  K,  and  NH^ 
upon  wheat  seedlings.  Kanda  §  worked  with  Pistini  and  Vicia 

seedlings  and  with  CuSO^  and  ZnSO^.  Studies  on  the  toxicity 

of  a  number  of  acids  and  their  Ca  and  K  salts  upon  wheat,  clover, 

and  maize,  were  made  by  Cameron  and  Breazeale.!]  True  and 

Gies  \  have  recently  carried  out  what  is  probably  now  the  most  satis- 
factory research  we  have  on  this  subject.     They  determined  for 

i pi  mis 

Ao-.  Hff.  Zn.  Na.  K.  Ca  and  M^.  F.  A 
upon  the  effect  of  H  and  OH  ions  on  Zea  seedlings,  and  Dandenoff 

has  just  published  a  paper  on  experiments  in  this  line  with  seedlings 

of  Zea,  LiLpimis^  and  Pisum.  The  latter  author  made  determina- 
tions of  the  neutralizing  power  of  seedling  roots  in  toxic  solutions, 

which  appears  to  be  a  very  important  consideration  and  one  which 

seems  not  to  have  been  attacked  before.  This  author  demon- 

strates also,  what  had  already  been  described  by  True  and 

Oglevee^l  that  the  presence  of  insoluble  bodies  has  an  influence 

upon  the  physiological  effect  of  salt  solutions.     This  is  the  phe- 

*  Heald,  F.  de  F.     On  the  toxic  effect  of  dilute  solutions  of  acids  and  salts  upon 

plants.      Bot.  Gaz.  22:  125-153.      1896. 

•(-  Kahlenberg,  L,  &  Austin,  R.  W.     The  action  of  acid  sodium  salts  on  Liipimts 
albus.     Jour,   Phys.  Chem.  4  :  553-569.     1900. 

X  Coupin,  H.     Sur  la  toxicity  des  composes  du  sodium,  du  potassium,  et  de  I'am- 
raonium  ̂   regard  desv^g^taux  superienrs.     Rev.  Gen.  Bot.  12;   177-194-     IS<^^' 

\  Kanda,  M.      Studien  uberdie  Reizwirkung  einiger  Metallsalze  auf  das  Wachs- 

thum  hoherer  Pflanzen.     Jour.  Coll.  Sci,  Imp.  Univ.  Tokyo  ig^^:  1-37-     I9°4' 
Cameron,  F.  K.  &  Breazeale,  J,   F.     The  toxic  action  of  acids  and  salts  on 

seedlings.     Jour,  Phys.  Chem.  8  :  I-13.   1904. 

^True,  R.  H.  &  Gies,  W.  J.    On  the  physiological  action  of  some  of  the  heavy 

metals  in  mixed  solutions.     Bull.  Torrey  Club  30  :  390-402.      1903. 

**  Loew,  F.  A.     The  toxic  effect  of  H  and  OH  ions  on  seedlings  of  Indian  corn. 

Science  II.  18  :  304-308.     1903. 

ttDandeno,  J.  B.     The  relation  of  mass  action  and  physical  affinity  to  toxicity. 

Am.  Jour.  Sci.  IV.  17:  437-458.     1904. 

tJTrue,  R.  H.  &  Oglevee,  C.  S,  The  effect  of  the  presence  of  insoluble  sub- 

stances on  the  toxic  action  of  poisons.  Science  II.  19  :  421-424.  I904.  — Also  Bot. 
Gaz.  39  :  1-21.      1905. 
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nomenon  of  adsorption  known  to  soil  physicists  for  some  time,* 

but   only  now    applied    to    the    study    of  toxicity    of  salts.     It 

appears  from  Dandeno's  paper  that  even  the  walls  of  the  vessel  in 

which  a  water  culture  is  grown  may  exert  an  appreciable  influence 

in  this  way,  thus  decreasing  the  stimulating  power   of  a  solution. 

It  is  well  to  call  attention  here  also  to  three  papers  in  the 

same  field  in  animal  physiology.     The  influence  of  poison  salts 

upon  fishes  was  studied  by  Kahlenberg  and  Mehl  t  and  determin- 

ation made  of  the  killing  concentrations.     As  their  results  show, 

these  authors  were  working  largely  with  the  toxic  effect  of  the 

solutions    upon    the   delicate   vascular    membranes    of  the    gills. 

Kahlenberg  %  also  made  a  study  of  the  relation  of  taste  to  acidity, 

in   salts   and  acids.     But  by  far  the  best  and  most  satisfactory 

paper  which  has  appeared  from  the  animal  side,  and  in  many  ways 

from  the  standpoint  of  all  general  physiology,  is  that  of  Mathews  § 

who  carefully  determined  for  a  large  number  of  salts,  the  concen- 

trations necessary  to  inhibit  the  development  of  eggs  of  the  fish, 

Fundulits  heteroclitus.      His  paper  will  be 
a  little  farther  on. 

The  effect  of  one  salt  or  ion  in  counteracting  that  of  another, 

when  these  are  in  a  mixed  solution  is  a  very  important  topic  in 

connection  with  the  general  subject  of  stimulation,  K 

Paul, II   Clark,^  Kearney  and  Cameron,^ 

some 

■^      T"   
'    '  ' 

True,tt  ̂ "d  True  and 
Gies,§§  and  others  have  investigated  this  question  with  interesting 

result  which  cannot  be  even  touched  upon  here. 

*See  Briggs,  L.  J.  The  mechanics  of  soil  moisture.  U.  S.  Dept.  Agric.  Div. 

of  Soils,  Bull.  No.  lo.  1897.  — Investigations  on  the  properties  of  soils.  U.  S. 

Dept.  Agric.  Field  Operations  Div.  Soils,  1900:   415-421,     1901. 

I  Kahlenberg,  L.  &  Mehl,  H.  F.  Toxic  action  of  electrolytes  upon  fishes.  Jour. 

Phys.  Chem.  5:  113-132.     1901. 

:|:  Kahlenberg,  L,  The  relation  of  the  taste  of  acid  salts  to  their  degree  of  dis- 
sociation.    Jour.  Phys.  Chem.  4:  533-537.     1900. 

§  Mathews,  A,  P.     The  relation  between  solution  tension,  atomic  volume,  and 

the  physiological  action  of  the  elements.     Am.  Jour.  Physiol.   10  :  290-323.      1904- 

See  also  his  previous  paper  on  nerve  irritability,  Science  IL  17  :  728-733.      19^3* 

jl  Kronig,  B.  &  Paul,  T.     Zeitschr.  filr  Hygiene  u.  Infect.  25  :   I-112.      1897- 

^Clark,  J.  F.     Jour.  Phys.  Chem.  5:  289-316,      1901. 
** Kearney,  T.    H.   and  Cameron^  F.  K.     U.  S.  Dept.  Agric.  Report   No.   7^- 

1902. 

ft  True,  R.  H.     Am.  Jour,  Sci.  IV.  9:   183-192.     I900. 

^gTrue,  R.  H.  &  Gies,  \V.  J.     Bull.  Torrey  Club  30  :  390-402.      1903. 
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Nature  of  toxicity 

Although  a  number  of  attempts  have  been  made  to  find  out 
what  it  is  in  the  nature  of  these  toxic  substances  which  mves  them 

their  stimulating  power,  there  has  been  practically  no  outcome  of 

it  all  until  the  appearance  of  Mathew's  paper  above  referred  to. 
Practically  all  of  the  toxicity  series  which  have  been  made  out 

seem  to  agree  in  certain  respects,  r.  ̂ .,  they  do  not  follow  the 

valence  of  the  elements  involved,  nor  do  they  follow  the  order  of 

atomic  weights  ;  on  the  other  hand,  it  is  usually  evident  that,  in 

some  sort  of  a  general  way,  they  do  depend  upon  the  chemical 

nature  of  these  elements,  the  more  inert  atoms  always  appearing 

as  of  low  stimulating  power  while  Cu,  Ag,  Pt,  etc.,  lie  at  the  op- 
posite end  of  the  series.  This  much  is  as  evident  from  my  work 

as  it  is  from  that  of  Kahlenberg  and  True,  Clark  and  Mathews. 

The  last-named  author  has  discovered  a  remarkable  similarity 
between  his  toxicity  series  and  three  chemical  serfes  formed  on  the 

basis,  respectively,  o{  solution  tension^  atoniic  volume^  and  ̂ function 

obtained  by  dividing  the  equivalent  xvciglit  by  the  atomic  volume^ 
m 

With  none  of  these  series  my  results  agree  accurately,  but  a  com- 

parison of  his  published  tables  with  those  here  presented  (page  2q) 

will  show  some  remarkable  points  of  resemblance.  It  would  ap- 
pe.ar  from  a  comparison  of  all  the  work  available  on  this  subject 

that,  Avhile  the  suggestion  of  the  author  just  named  seems  to  fall 

short  of  explaining  the  relation  of  toxicity  in  general  to  chemical 

properties,  yet  he  has  at  least  given  us  the  only  rational  basis  for 

exploration  of  this  difficult  field. 

That  different  organisms  behave  differently  in  the  same  solu- 

tion is  to  be  expected  from  the  mere  fact  that  they  are  different 

organisms,/.  ̂ .,  that  their  protoplasms  are  not  identical.  The 

points  of  similarity  in  different  protoplasms  have  become  so  strongly 

emphasized  (as  is  illustrated  by  the  fact  that  we  use  the  single 

term  protoplasm  to  include  them  all),  that  their  essential  points 

of  difference  have  often  been  partially  lost  sight  of.  The  toxicity 

series  for  any  form  is  doubtless  conditioned  by  a  complex  function 

derived,  on  the  one  hand,  from  the  properties  of  its  protoplasm  as 

an  organic  mixture  and  a  colloidal  solution,  and,  on  the  other^ 

from  some  such  properties  of  the  elements  as  those  considered  by 
Mathews. 
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It  would  be  unnecessarily  increasing  the  bulk  of  literature  to 

attempt  a  discussion  of  the  discrepancies  between  the  different 

series  at  hand.  It  is  almost  certain  that  the  present  lively  activity 

of  physiologists  in  this  regard  will  soon  unearth  additions  to  our 

knowledge  of  the  facts  which  will  be  vastly  more  valuable  than 

any  amount  of  the  older-fashioned  a  priori  discussion  of  all 

conceivable  possibilities  of  the  case.     The  writer  hopes  in  the  near 

the 

manner 

certain  organic  poisons  upon  this  organism. 

Summary 
r 

The  important  results  here  described  may  be  briefly  stated  as 
follows  : 

1.  Nitrate  and  sulfate,  in  the  case  of  a  large  number  of  metallic 

elements,  act  in  the  same  way  and  at  the  same  concentration  upon 

the  filamentous  form  of  this  alga.  According  to  the  theory  of  dis- 

sociation,  we  conclude  that  the  stimulation  is  due  to  the  cations. 

2.  At  high  enough  concentrations  death  is  produced. 

3.  At  somewhat  lower  concentrations  most  of  the  cations  pro- 

duce a  change  in  form  of  the  cells  and  in  the  manner  of  cell  divis- 
ion,  which  is  strictly  parallel  to  the  change  brought  about  by 

extraction  of  water  or  inhibition  of  its  absorption. 

4.  Often  at  the  same  concentration 
(3) and  in  most  cases  at  a  strength  somewhat  lower  than  this,  there 

is  a  marked  acceleration  in  the  production  of  zoospores.  This  is 

exactly  the  opposite  of  what  results  from  w^ater-extraction. 

5.  The  acceleration  in  zoospore  activity  gradually  decreases 

with  weaker  solutions  of  the  poison  until  the  normal  behavior  of 
the  filamentous  form  is  reached. 

6.  In  general,  the  relative  degrees  of  toxicity  of  the  metals 

here  studied  follow  the  order  of  those  studied  by  other  workers 

with  different  organisms.  But  there  are  many  unexplained  dis- 
crepancies. 

The  Desert  Botanical  Laboratory  of  the ■ 

Carnegie  Institution,  Tucson,  Arizona,  Aug.  5,  1904. 



Amphispores  of  the  grass  and  sedge  rusts* 

Joseph  Charles  Arthur 

There  is  but  one  known  exception  {Piiccinia  graininelld)  to  the 

general  statement  that  all  plant-rusts  occurring  on  grasses  and 

sedges  possess  in  their  life- cycle  the  full  complement  of  spores 
characteristic  of  the  Uredineae,  L  e.^  aecidiospores,  uredospores 
and  teleutospores.  In  the  majority  of  cases  knowledge  of  the 

cycle  is  yet  incomplete,  and  the  aecidiospores  and  sometimes  the 

uredospores  are  yet  to  be  detected  and  described,  but  there  is  no 

reason  to  doubt  that  they  exist  All  grass  and  sedge  rusts  belong 
to  either  the  genus  Piiccinia  or  Uromyces, 

Species  of  Piiccinia  often  possess  one- celled  teleutospores, 
which  are  called  mesospores.  Such  spores  do  not  differ  struc- 

turally or  physiologically  from  the  normal  two-celled  teleutospore 
of  the  species^  except  that  the  lower  cell  is  wanting. 

A  {t\\  species,  belonging  to  both  Piiccinia  and  Uromyces^ 

possess  two  sorts  of  uredospores,  which  differ  both  structurally 

and  physiologically,  and  in  the  most  marked  forms  the  divergence 

is  very  wide.  A  good,  and  in  some  ways  the  best  illustration  of 

the  two  forms  of  teleutospores  and  uredospores  may  be  found  in 

Piiccinia  vcxans,  a  species  of  which  Sydow  f  remarks  in  his  mono- 
graph of  the  Uredineae,  that  here  is  presented  the  interesting  fact 

of  a  Piiccinia  with  two  different  teleutospores  and  two  sorts  of 

uredospores. 

Uredospores  in  general  serve  the  purpose  of  summer  spores 

for  the  rapid  dissemination  oi  the  species.  Their  walls  do  not 

protect  the  spore  from  much  drying  or  great  extremes  o(  temper- 
ature. As  soon  as  mature  they  drop  away  readily,  and  are  free 

to  be  blown  about  by  the  wind. 

The  modified  uredospores,  to  which  the  name  amphispore  was 

*  Read  .before  the  Indiana  Academy  of  Sciences,  at  Indianapolis,  Nov.  25,  1904. 
Tatsache 

Teleutosporen  und  zweierlei    Uredosporen  hervorbringt."     Sydow,  Monog.  Ured.  i  : 
736.     1 904. 
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given  by  Carleton  *  in  1901,  are  on  the  contrary  resting  spores, 

and  possess  thick,  indurated  walls,  colorless  contents  and  per- 

sistent or  semi-persistent  pedicels.  The  sori  appear  to  the  naked 

eye,  and  under  a  hand  lens,  like  those  of  the  teleutospores,  for 

which  they  are  often  mistaken.  This  mistake  has,  in  a  number 

of  instances,  led  to  their  description  as  species  of  Uromyces ;  thus 

U,  Brandcgei  Pk.,  U.  simulans  Pk.,  U.  scabcr  E.  &  E.,  U,  Caricis 

Pk.,  and  U.  atrofusca  DudL  &  Th.,  are  names  of  the  amphisporic 

stages  of  different  species  of  Pticcinia.  Amphispores  can  always 

be  told  from  true  teleutospores,  however,  by  possessing  two  or 

more  germ  pores,  while  teleutospores  have  but  one,  and  that  is 

usually  not  discernible  except  at  time  of  germination, 

■  Amphispores  appear  to  belong  to  species  having  their  main 
development  in  arid  or  semi-arid  regions.  They  give  to  the 
uredospore  the  same  power  to  tide  over  unfavorable  periods  of 

growth  that  is  usually  possessed  only  by  the  teleutospore,  and 

with  the  additional  advantage  that  when  the  inhibiting  period  is 

past  they  can  infect  the  same  host  from  which  they  were  derived, 

whereas  the  teleutospore  can  only  Infect  an  alternate  host  of  a  dif- 
ferent species. 

Up  to  the  present  time  no  species  found  to  possess  amphi- 
spores is  known  outside  the  United  States  and  Mexico,  wdth  the 

single  exception  of  an  Indian  species  occurring  in  the  Himalayas. 

Most  of  the  collections  have  been  made  in  the  semi-arid  regions 

of  North  America,  Because  this  form  of  spore  is  not  usually 

recognized,  and  not  well  understood,  the  writer  presents  the  fol- 

fowing  notes  and  illustrations,  drawn  from  specimens  in  his  her- 
barium. 

I.  PucciNiA  VEXANS'Farl.  {Uromyces  Brandegci  Pk.)  has 

globoid  uredospores  with  golden  yellow,  thin  w^alls,  minutely 
echinulate,  and  showing  eight  scattered  germ  pores.  Their  pale 

color  makes  them  comparatively  inconspicuous,  moreover  they  are 

but  sparingly  produced,  and  in  consequence  but  rarely  collected. 

The  amphispores  are  much  larger  than  the  uredospores,  obo- 
vate,  semiopaque,  and  with  dark  chestnut-brown  walls,  very  thick, 

much  thicker  above,  densely  verrucose,  and  possessing  four  germ 

pores  which  are  symmetrically  arranged  in  a  circle  just  below  the 

*  Science  II.  13  :  249. 
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equator.  The  pedicels  are  long  and  persistent,  and  resemble  those 

of  the  teleutospores.  The  son"  look  like  the  teleutosori.  They 
sometimes  have  an  intermixture  of  either  uredospores  or  teleuto- 
spores,  but  more  often  are  without  either.  They  are  the  most 

abundant  spore-form  of  the  species.  It  is  not  yet  known  what  are 
the  favorable  conditions  for  germination,  and  Carleton  *  is  yet 
alone  in  a  successful  attempt  to  start  them  into  growth.  In  a 
study  of  the  evolution  of  this  form  the  fact,  that  occasionally  the 
usually  smooth  teleutospores  show  on   their  apical  portion  a  ver- 

ir 

i 

I 

Figure  i.  Puccinia  vexans  Farl.;  on  Athei'ofogon  curtipemhiiits.  Central 
United  States  and  Mexico.     II,  Uresdopores,     X,  Amphispores. 

Figure  2.  Puccinia  Tripsaci  D.  &  H.;  on  Tripsactim  dactyloides.  Soutliern 

United  States  and  Mexico.     II»  Uredospore.     X,  Amphispores. 

rucose  sculpturing  similar  to  that  of  the  amphispores,  will  doubt- 
less prove  significant.  The  species  ranges  from  Iowa  and  Nebraska 

to  central  Mexico. 

2.  Puccinia  Tripsaci  D.  &  H.  {Uredo  pallida  D,  &  H.)  has 
remarkably  small,  very  pale  uredospores,  with  very  thin,  minutely 

verrucose-echinulate  wall,  having  four  equatorial  pores.     The  son 

appear  w^hite. 

The  amphispores  resemble  the  uredospores  in  shape,  echinula- 
tion  and  germ  pores,  but  are  immensely  larger  in  every  way. 

The  wall  is  cinnamon-brown,  and  the  sori  are  conspicuous.  They 
occur  in  connection  with  the  uredosori,  teleutosori,  or  alone. 

*  Investigations  of  rusts.     Bull.  Bureau  PI.  Ind.  63  :  23.      1904 
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There  is  such  a  great  difference  between  the  two  uredo  forms 

t  some  mycologists  are  not  willing  to  accept  the  relationship 
here  claimed.     Absolute not  be  offered  until  cultures 

have  been  made.     The  species  extends  through  central   Mexico 
and  northward  into  the  United  States. 

3.  Puccini  A  Stipae  Arth.  {Uredo  Eriocomac  Ellis,  U.  hixttri- 
ans  E.  &  E.,  Puccinia   siibsterilis  E. P.  micrantha  Griff.) 

has  uredospores  of  the  usual  appearance,  globoid,  with  rather  thin, 
rm 

The  sori  are  yellow  and  inconspicuous. 

4 

Figure  3.  Puccinia  Stipae  Ax\\x,',  on  Stipa^  Oryzopsis  ̂ nA  Ej'iocoma.  Central 
United  States  and  Mexico.     II,  Uredospores.     X,  Amphispores. 

Figure  4,  Puccinia  tosta  Arth.;  on  Sporobolus  airoides^  etc.  Central  United 

States.     II,  Uredospores.     X,  Amphispores, 

The  amphispores  have  heretofore  been  considered  the  uredo- 
form  of  a  separate  species,  and  have  been  called  Uredo  luxiirians 
and  Puccinia  siibsterilis.  They  are  about  the  same  size  as  the 

uredospores,  more  inclined  to  be  ellipsoid,  with  a  much  thicker, 

cinnamon-brown  wall,  strongly  echinulate,  and  with  pores  similarly 
arranged.  The  pedicels  are  persistent,  and  often  very  long.  The 
sori^  are  dark  brown,  conspicuous,  and  have  the  appearance  of 
teleutosori.  Amphispores  have  been  found  on  Stipa  viridida,  S. 

Vaseji  3ind  Eriocoma  ciispidata.  The  species  ranges  from  Manitoba 
to  New  Mexico  and  Arizona. 

4.  Puccinia  tosta   Arth.    {Uromyces    scaber   E.  &  E.)    has 
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globose  uredospores,  with  rather  thin  brownish  yellow  wall,  finely 
verrucose,  and  with  about  six  scattered  germ  pores. 

The  amphispores  are  similar,  but  with  very  much  thicker  walls, 

deeper  colored,  somewhat  more  coarsely  verrucose,  and  with  per- 
sistent pedicels.  They  are  very  rarely  collected,  and  are  only 

known  to  the  writer  from  Colorado,  on  what  is  probably  Sporoholiis 

airoides.     The  type  of  Uromyces  scaher  was  given  as  ''an  unknown 

,"  and  has  not  been  seen  by  the  writer,  but  is  clearly  the 
amphisporic  stage  oi  this  species.  The  species  ranges  from  Mon- 

tana and  South  Dakota  to  Texas  and  Arizona. 

5.  Puccini  A  Cryptandri  Ell.  &  Barth.  {Uromyces  shmilans 

Pk.)  rarely  presents  any  other  form  of  uredo  than  the  amphispore. 

If  the  usual  thin-walled  uredospore  does  occur  as  a  clearly  marked 
form,  it  has  been  rarely  collected.     There  is  no  collection  of  the 
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Figure  5.  Puccinia  Cryptandri  E.  &:  B.;  on  Sporobehis  cryptandnn^  etc. 

Central  United  States.     IIj  Uredospores.     X,  Amphispores. 

Figure  6.  Uromyces  Rottboelliae Kx\ki,\  on  RoitboelUa  speciosa.  Northern  India, 

alt,  2ICO  m.     II,  Uredospores.     X,  Amphispores. 

species  in  the  writer's  herbarium  e^athered  earlier  in  the  season 
t> 

than  the  middle  of  August.  Spores  from  a  collection  made 

August  21  are  figured  as  the  summer  form  of  the  spore.  The 

walls  are  thin,  and  the  spore  appears  paler  and  less  firm  than  in 
collections  made  in  October  and  November.  The  usual  autumn 

collections  have  the  characteristics  of  amphispores.  The  sori  are 

dark  cinnamon-brown,  with  apparently  persistent  spores,  although 

in  transferring  them  to  the  microscope  they  separate  readily  from 

the  pedicels.  The  type  of  Uromyces  sinudans  has  been  examined, 

and  the  amphisporic  character  of  the  spores  is  especially  marked. 

Some  experimental   evidence  that  these  are  resting  spores,  and 



40       Arthur  :   Amphispores  of  grass  and  sedge  rusts 

consequently  amphispores,  is  afforded  by  the  successful  germina- 

tion by  Carleton  *  of  spores  that  had  lain  in  the  herbarium  a  year. 
The  distinction  between  summer  uredospores  and  the  resting  form 

or  amphispores  in  this  species  needs  further  study.  The  species 

ranges  from  Montana  to  Arizona,  and  as  far  east  as  Tennessee. 

6.  Uromvces  Rottboelliae  Arth.  was  described  from  very 

limited  material,  and  while  characteristic  teleutospores  and  amphi- 

spores were  present,  no  specially  good  examples  of  true  uredospores 

were  seen.  So  far  as  could  be  judged  the  uredospores  are  thin- 
walled,  and  pale,  but  otherwise  like  the  amphispores. 
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Figure  7-  Puccbna  Caricis-striclae  Diet.;  on  Carex  siricta.  New  York.  X, 

Amphispores. 
Figures.  Pucdnia  airofusca  (D.  &  T. )  Holw. ;  on  Carex  Douglasii  and  C 

uhta.     Western  coast  of  United  States.     X,  Amphispores. 

Figure  9.     Puccmia  Ga7-retiii  Axihr,  on  Carex  Hoodii.     Utah.    X,  Amphispores. 

The  amphisori  are  prominent  and  have  the  gross  appearance 

of  dark  brown  teleutosori.  The  spores  are  globoid,  very  thick- 
walled,  finely  verrucose,  with  four  equatorial  pores. 

7.  PucciNiA  CariciS'STRictae  Diet.  {Uromyces  Caricis  Pk.)  has 
been  collected  but  once.  It  was  found  near  Albany,  N.  Y.,  in 

October,  1876,  and  distributed  in  Thuemen's  Mycotheca  tiniver- 
sails,  no,  7^6y  and  has  not  been  met  with  since.  To  the  naked 

eye  the  sori  look  like  teleutosori.  The  spores  have  uniformly 

thick,  dark  brown  walls,  finely  verrucose,  with  two  pores,  opposite 

and  a  little  below  the  equator,  and  have  colorless  semipersistent 

pedicels.  It  seems  impossible  to  find  even  stray  uredospores  of 
the  summer  form  ox\  the  material  of  this  collection,  A  few  teleu- 

tospores occur,  and  on  the  evidence  of  these  Dietel  placed  the 
species  in  the  genus  Puccinta, 

^8.  PucciNiA  ATROFUSCA  (D.  &  T.)  Holw.  {Uromyces  atrofusciis 

Dudl.  &  Thomps.)  is  a  western  species  recently  found  in  Wash- 

*Bull.  Bureau  PL  Ind.  63  :  21. 
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ington  and  California,  on  Carex  Doitglasii  and  C.  testa.  It  closely 

resembles  the  preceding  species,  and  like  it  shows  no  summer 

form  of  the  uredospores,  and  only  a  few  intermixed  teleutospores. 

The  amphispores  are  similar  to  the  last  in  color,  surface  markings 

and  pores,  but  they  are  a  little  larger  and  have  the  upper  part  of 
the  wall  decidedly  thicker  than  the  sides. 

9.  Puccinia  (?)  Garrettii  n.  sp.  Two  collections  of  this  new 

form,  obtained  at  Salt  Lake  City,  Utah,  on  Carex  Hoodii  Boott, 

have  recently  been  sent  to  me  by  A.  O.  Garrett :  no.  JJJ,  Sept. 

10,  1904,  and  no.  614,  Oct.  ir,  1904,  the  latter  being  taken  as 

the  type.  The  sori  resemble  teleutosori,  but  contain  only  amphi- 
spores.  Not  a  single  teleutospore  could  be  found,  and  the  species 

is  referred  to  the  genus  Puccinia  on  the  ground  that  most  Carex 

rusts  belong  to  it.  Summer  form  of  uredospores  could  not  be 

found.  The  amphisori  are  amphigenous,  scattered,  oblong,  chest- 

nut-brown, slightly  pulverulent ;  amphispores  obovate  or  globoid, 

21-26  by  27-35//,  ̂ ^^  62.rk  brown,  rather  thin,  1-1.5/i,  evenly 

echinulate,  pores  variable,  3-4,  equatorial,  pedicel  colorless,  semi- 
persistent,  one  half  to  once  length  of  spore.  The  species  is  notable 

in  possessing  the  thinnest-walled  amphispores  yet  known. 
From  the  above  descriptions  and  illustrations,  which  embrace 

all  examples  so  far  known,  it  will  readily  be  seen  that  amphispores 

are  the  resting  or  \vinter  form  of  uredospores.  They  are,  how- 
ever,  no  longer  uredospores,  accurately  speaking,  because  they 

show  distinct  structural  differences,  often  very  great,  and  are  cor- 

respondingly modified  physiologically.  They  are  clearly  entitled 

to  recognition  as  a  distinct  sort  of  spore. 
Purdue  University. 





Additions  to  the  fossil  flora  from  Cliffwood,  New  Jersey 

Edward  Wilber  Berry 
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(With  plates  i  and  2) 

The  following  notes  are  based  for  the  most  part  on  rather  in- 
definite remains  of  vegetable  origin,  most  of  which  have  washed 

of  the  Cretaceous  clays  at  Cliffwood,  N.  J.,  by  the  action  of 

the  waves.  Fossil-bearing  layers  in  the  clays  which  go  to  form 
the  cliff  at  this  locality  have  been  so  obscured  by  landslips,  caused 

by  the  sea  eating  into  the  bluff,  that  good  collections  are  not  to 

be  had  at  the  present  time. 

Previous  contributions  by  Dr.  Arthur  Hollick  *  and  the 
writer  f  have  given  a  fair  idea  of  the  flora  of  this  horizon,  and 

render  the  present  condition  of  the  exposure  less  regrettable  than 
would  otherwise  be  the  case. 

F 

Microzamia  (?)  dubia  sp.  nov.  Plate  i,  figure  2 

This  appears  to  be  the  central  axis  of  a  small  cycadeous  fruit- 
spike  or  similar  body  of  unknown  affinity,  from  which  the  fruit 

bodies  have  been  shed  or  macerated,  leaving  a  regular  ascending 

series  of  rounded  pits  about  1.5  mm.  in  depth,  with  thin  sides 

tending  to  a  hexagonal  outline  at  the  surface ;  across  the  bottom 

of  nearly  all  of  the  pits  is  a  thin  transverse  wall  projecting  Into 

the  cavity,  in  some  cases  nearly  to  the  surface. 

Our  specimen  is  much  smaller  than  the  remains  of  Micro::auiia 

gibba  (Reuss)  Corda  which  are  of  common  occurrence  in  the 

Raritan  at  Woodbridge,  N.  J.,  and  does  not  compare  closely  with 

Newberry's   figures,;];  which  are  not   particularly  good,  however. 
The  Cliffwood  specimen  is  silicified  and  not  in  the  least  compressed, 

whereas  the  remains  in  the  Woodbridge  clays  are  all  flattened 

and  carbonaceous.    The  resemblance  to  the  central  axis  of  Corda's 

'    *  Hollick,  Trans.  N.  Y.  Acad.  Sci.  16:   124-136.//.  11-14.      1897. 

t  Berry,  Bull,  N.  Y.  Bot  Gard.  3  :  45-103.  //,  43-57-  ^9^^'  —  ̂ ^-  '^^^-  37  • 
677-684./.  8.  1903. — Bull.  Torrey  Club  31  :  67-82.//.  /-j.  1904. — Amer.  Geul, 

34  ■  253-260.  //.  /J.      1904. 
}:  Newb.  Fl.  Amboy  Clays,//.  12,/,  6,  7.     1F96. 
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f.  i'^  IS  sufficiently  striking  to  render  it  reasonably  sure  that  we 
have  here  homologous  remains.  Two  specimens,  the  larger  of 

which  was  subsequently  lost,  were  obtained  from  the  beach  at 
Cliffwood. 

Brachyphyllum  macrocarpum  Newb.  Plate  2,  figure  9 

Thuiles  crassus  Lesq.  Cret.  &;  Tert.  FI.  32.      1884. 

Brachyphyllum  crassum  Lesq.   Proc.  U.   S.   Nat.   Mus.  10:  34.      1887  (not  B, 
F 

crassum  Tenison-Woods,  Proc.  Linn.  Soc.  N.  S.  Wales  7:    660.      1883)  ;    Fl.  Dak. 

Group,  32,    //.  2.f.  J.     1892.  —  Newb.  Fl.  Amboy  Clays,  51.  //.  7.  f,  7-7.     1S96. 
Brachyphylhaii  sp.,  Knowlton,  Bull.  Geo!.  Soc.  Am.  8:   137,  140.     1897. 

Brachyphylluni   macrocarpum  Newb,    FL    Amboy  Clays,  51    (footnote).     1 896. 

Knowlton,  Bull.  U.  S.  Geol.  Surv.  152  :  51.     1898  ;  163  :  29.  //.  4.  f,  5,  6.     1900. 

Hollick,  Bull.  N.  Y,  Bot.  Gard.  3  :  406  //.  70./,  ̂ ,  5.      1904. 

This  common'  Dakota  and  Raritan  species  is  represented  by 
the  silicified  portion  of  a  branch  5  cm,  long  and  1.5  cm.  in  di- 
ameter.  The  leaves  are  broken  away  on  one  side,  showing  that 

they  were  4  mm.  in  thickness. 

This  species  must  be  far  less  common  in  the  Matawan  forma- 
tion  than  it  is  in  the  Raritan,  as  it  has  not  before  been  met  with  in 

three  years  collecting  at  this  locality. 

Brachyphylluni  is  a  characteristic  genus  of  the  Triassic,  Jurassic 

and  Neocomian,  the  present  species,  which  extends  upward  into 

the   Montana  formation,  being  the  only  American  species  which 
existed  after  the  Lower  Cretaceous. 

Sequoia  gracillima  (Lesq.)  Newb. 

Cones  of  this  species  continue  to  be  the  most  common  fossils 

from  this  horizon.  They  are  of  all  sizes  and  degrees  of  preserva- 
tion and  are  very  characteristic  objects. 

In  view  of  the  intimate  relation  between  these  Cliffwood  clays 
and  the  Raritan  clays  to  the  westward,  it  is  remarkable  that  the 
latter  have  not  yielded  a  single  specimen  of  this  cone,  which  is  so 

excessively  abundant  at  Cliffwood.  This  is  satisfactory  evidence 
of  the  distinctness  of  the  two  formations. 

Previously  recorded  specimens  have  exceeded  10  cm.  in  length 
and  one  large  one  collected  this  summer  is  2.5  cm.  in  diameter. 

Sequoia  Reichenbachi  (Gein.)  Heen  Plate  i,  figure  3 

The   specimen    figured    represents   a  staminate   cone   of  this 

*Corda  in  Reuss,  Verst.  d.  bohm.  Kreidef, //.  46.  f.  i~io.     1845 
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Sequoia^  It  is  almost  twice  as  large  as  the  similar  remains  of  this 

species  from  Spitzbergen  figured  by  Heer  *  and  the  scales  are 
narrower.  The  same  author,  however,  figures  {loc,  cit.  f.  ̂ )  a 
larger  detached  cone  which  is  even  larger  than  our  specimen. 

The  Cliffwood  remains  are  also  considerably  more  robust  than 

are  the  staminate  cones  of  either  of  the  two  living  species  o{  Sequoia. 

Undetenniiied  cone. Plate  i,  figure  i 

This  cone  terminates  a  large  branch  7  mm.  in  diameter.  It 

is  much  incrusted  and  obscured  with  pyrites  and  shows  large 

thick  pointed  scales.  There  is  some  resemblance  to  the  large 

cone  (/".  4)  which  Heer  {Joe,  cit.')  referred  to  Sequoia  Reichen- 
baclii  (Gein.)  Heer,  and  also  to  cones  which  have  been  referred 

to  Qmninghaifiites^^  although  the  scales  in  our  specimen  are 

apparently  thicker,  but  this  may  be  due  to  incrustation.  The 

twig  to  which  it  is  attached,  by  reason  of  the  leaf-scars,  is  certainly 
comparable  with  Sequoia  or  Cunninghamitcs.  Unusual  interest 

attaches  to  this  specimen  as  it  is  from  a  much  higher  horizon  than 

that  at  Cliffwood,  it  being  from  near  the  top  of  what  the  New 

Jersey  Geological  Survey  designates  as  Clay  Marl  No,  2  between 

the  towns  of  Matawan  and  Hazlet,  N.  J. 

PiNUS  Andraei  Coem.  (?).  Plate  i,  figures  4,  5  and  6 
Coemans,  M6m.  Acad.  Roy.  Belg.  36  :  12.  //.  4,/.  4;  pL  j.  f.  i.     1867. 

w 

The  plate  shows  remains  of  another  species  of  doubtfully  de- 
termined cones,  this  locality  being  remarkable  for  the  abundance 

of  coniferous  remains  of  all  kinds  which  it  has  furnished. 

These  cones  seem  somewhat  lax,  and  all  are  considerably  dis- 

torted. They  may  be  referable  to  Cunninghamites^  the  larger 

(/.  6)  showing  considerable  resemblance  to  the  cone  from  Nieder- 
schoena,  Saxony,  which  Ettingshausen  referred  to  Cumiinghamites 

Oxycedrus  Sternb.,  but  it  is  not  certain  that  this  species  is  cor- 
rectly identified  by  Ettingshausen. 

Our  larger  specimen  in  its  general  appearance  and  character 

of  its  scales  is  very  close  to  if  not  identical  with  Coemans*  species, 
and  I  am  inclined  to  the  opinion  that  these  somewhat  lax  cones 

during  the  time  that  they  were  being  covered  received  much  sedi- 

^Heer,  Fl.  Foss.  Arct.  32  :  X^T,  pl.jbf.  j,  3b,     1874. 

'{•Compare  for  instance  with  Ettings.  Sitz.  Akad.  Wiss.  55  :  //.  /./-  4^     1S67. 
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meat  beneath  the  scales,  the  subsequent  pressure  distorting  them 

and  causing  the  scales  to  stand  out  at  almost  right  angles  to  the 

axis,  for  it  may  be  noted  that  they  are  all  nearly  flat  on  one  side, 

I  have  provisionally  referred  them  to  Coemans'  species,  from 
the  nearly  homotaxial  horizon  in  Belgium,  to  which  they  are  at 

least  very  closely  related. 

Myrica  Brittoniana  nom.  nov. 

Myrica  Heerii  Berry,  Am.  Nat.  37  :  682./   7,  5.  1903.     Not  J/.  Heerii  Boulay. 

I  find  that  this  beautifiul  species  of  Myrica  cannot  retain  the 

name  commemorativ^e  of  the  eminent  Swiss  paleobotanist,  which  was 

previously  used  by  Boulay,  Bull.  Soc.  Bot.  France,  34 ;  255  (1887) 

for  a  Miocene  species.  I  take  pleasure  m  renaming  it  in  honor 

of  the  distinguished  Director  of  the  New  York  Botanical  Garden. 

Betulites  POFULiFOLius  Lesq.(?)  Plate  2,  figure  6 

Bciuliies popuIifoHus  Lesq.  Fl.  Dak.  Group,  64.  pi.  6.  f,  /,  2,  1892. 

This  species,  heretofore  known  only  from  the  Dakota  Group 

of  Kansas,  is  represented  by  a  fragment  which  does  not  show  the 

outline  of  the  leaf,  but  agrees  in  venation  with  Lesquereux*s 
species.     This  identification  is  not  above  question,  however. 

Magnolia  speciosa  Heer.  Plate  2,  figures  4  and  5 

The  collections  contain  numerous  fragments  of  a  rather  large 

leaved  Magnolia  which  I  refer  to  this  species. 

Laurus  proteaefolia  Lesq,  Plate  2,  figure  3 

Recent  collections  contain  several  leaves  of  this  species,  includ- 
ing the  one  here  figured. 

Celastropiiyllum  elegans  Berry.  Plate  2,  figure  i 
Celastrophylium  elegans  Berry,  Bull.  N.  Y.  Bot.  Card.  3  :   84.  pL  43.  f>  6.  1903 

My  collections  contain  a  hitherto  unnoticed  fragment  of  a 
much  larger  leaf  of  this  species, 

DiosPVROS  primaeva  Heer.  Plate  2,  figure  2 

Diospyros  pr{mae7*a  Heer,  Phyll.  Cret.  Nebr.  ig,  pi.   i.f.  6^  7.  1866;    Fl.  Foss. 
Arct.6^:  8o.p/.iS./.  11,  1882;  7:  Z\.  pL  61.  f.  s^.^y  c\  iSSj.^Lesq.  FL  Dak. 
Group,  109.//.  ̂ a./.  i-j.  1892,  —  Smith,  GeoL  Coastal  Plain  Ala.  348.  1894. 
Newb.  FL  Amboy  Clays,  124.  pL  30.  /.  j-j.  1896.  —  Knowlton,  Ann.  Rep.  U.  S. 
GeoL  Surv.  21^  :  317.  //.  jg-  /.  j.     1901- 

This  species  has  been  found  in  the  Tuscaloosa  of  Alabama  and 
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the  Raritan  of  New  Jersey,  in  the  Dakota  Group  of  Kansas,  Ne- 

braska, and  Texas,  and  in  the  Atane  and  Patoot  beds  of  Green- 

land, thus  ranging  from  the  Albian  to  the  Senonian. 

These  leaves  are  common  in  the  upper  Raritan  at  South 

Amboy,  N.  J.  ;  the  Cliffwood  leaf  is  however  somewhat  smaller 

and  lacks  the  prominent  tertiary  areolation  of  the  Raritan  leaves. 

Eucalyptus  Wardiana  nom.  nov. 

Eiicalypttis  dubia  Berry,  Bull.  N.  Y.  Bot.  Gard.  3  :  87.  pL  §2.  f,  /.  1903.  Not 
E.  dubia  Ettings. 

I  find  the  name  originally  given  to  this  species  was  used  by 

Ettingshausen  in  1887  "*"  for  a  rather  similar  leaf  from  the  Eocene 
of  Shag  Point,  New  Zealand,  and  I  therefore  take  pleasure  in 

naming  the  Cliffwood  leaf  in  honor  of  Professor  Lester  F.  Ward, 

whose  valuable  system  of  records  enabled  me  to  discover  my  mis- 
take. 

Phyllites  cliffwoodensis  sp.  nov.  Plate  2,  figure  8 

A  leaf  probably  8-10  cm.  long  and  2.5  cm.  wide  with  rounded 

base  and  slightly  undulate  margin.  Midrib  mediumly  stout,  par- 
ticularly toward  the  base ;  secondaries  nearly  straight,  ascending. 

Carpites  MiNUTULus  Lcsq. 

Carpites  mijiutuhis  Lesq.  Tert.  Fl.  2PS-  P^'  ̂ o-  f'  ̂J-     1 878. 

A  small,  smooth,  thin  seed  with  rounded  base  and  gradually 

pointed  apex,  3  mm.  long  and  1.5  mm.  wide  across  the  widest 

portion.  It  is  exactly  similar  in  size  and  form  to  this  species  of 

Lesquereux's   from  the  Denver  Group   at  Golden,  Colorado,  for 
which  reason  I  have  not  figured  the  Cliffwood  remains. 

Lesquereux's  specimens  were  mixed  with  the  crushed  and 
unidentifiable  branches  of  some  conifer.  It  is  possible  that  these 

seeds  are  referable  to  some  species  of  Sequoia,  the  seeds  of  a  num- 
ber of  species  of  which  are  very  similar  except  for  the  winged 

margin,  which  is  very  small  and  might  readily  disappear  during 
fossilization. 

Carpolithus  ostryaeformis  nom.  nov. 
00 

1903.      Not  C  virginiensis  Font. 

In  the  Bulletin  of  the  New  York  Garden  {Joe.  cit.)  I  provision- 

*  Beitr.  z.  Kennt.  foss.  Fl,  Neuseelands,  32.//.  6,  f,  jf  ja. 
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ally  referred  a  well  preserved  nutlet  to  Carpolithus  virginicnsis  Font, 

although  I  was  very  doubtful  at  the  time  of  there  being  any  relation- 

ship with  Fontaine's  species,  which  only  occurs  at  a  much  lower  hori- 
zon. I  am  now  convinced  that  the  Cliffwood  specimen  is  entirely 

distinct,  and  much  search  shows  that  it  greatly  resembles  the  nuts 

of  our  common  Ostryavirginiana  (Mill)  Willd.  So  close  is  this 

resemblance  that  I  have  decided  to  name  the  species  as  above. 

Leaves  of  the  genus  Ostrya  have  not  been  found  in  strata 

earlier  than  the  Tertiary,  where  three  species  have  been  found  in 

this  coViVXxy  and  six  or  seven  in  Europe,  ranging  from  the  Eocene 

upward.  The  interrupted  distribution  of  the  living  species,  e.  g.^ 

two  in  the  eastern  United  States,  one  in  Europe  and  Asia,  and 

another  in  Japan,  taken  In  connection  with  the  distribution  of  the 

fossil  species  stamps  the  genus  as  an  old  one,  very  likely  to  occur 

in  the  Cretaceous.  ^ 

Carpolithus  mattewanensis  sp.  nov.  Plate  2,  figure  7 

An  elliptical,  smooth,  and  hard  seed  or  nutlet,  slightly  flat- 
tened. Length  about  4  mm.,  width  3  mm.  Botanical  relations 

entirely  unknown. 

H^planatic-n  of  plates  i  and  2 

Plate  i 

Figure  i.     Undetermined  cone. 

Figure  2.     Microzamia  (?)  dubia  sp.  nov. 

Figure  3.      Sequoia  Reichefibachi  (Gain.)  Heer,  staminate  cone 
Figures  4,  5,  6.     Pinns  Andraei  Coem.  (?) 

PLATK   2 

Figure  i.      Celastrophyllum  elegans  Berry. 

Figure  2.     Diospyj-os primaeva  Hear. 
Figure  3.     Lmtrus proteaefolia  Lesq, 
Figures  4,  5.     Magnolia  speciosa  Heer. 

Figure  6.     BetuUies popuUfolius  Lesq.  (?) 
Figure  7,      Carpolithus  mattewanensis  sp.  nov. 

Figure  8.    ̂  Phyllites  cliffwood  en  sis  sp.  nov. 
Figure  9.     B^'achyphylhtm  macrocarpuni  Newb. 
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Mechanical  adjustment  of  the  suaharo  (Cereus  giganteus)  to  varying  , 
quantities  of  stored  water 

Effie  Southworth  Spalding 

(With  plates  3  and  4) 

Among  the  desert  plants  of  the  southwestern  United  States 

that  are  provided  with  a  w^ell-developed  system  for  water-storage, 
certain  cacti,  particularly  those  of  columnar  form,  are  conspicuously 
fluted  with  strong  ribs  and  corresponding  furrows  that  extend 
from  base  to  apex  of  the  stem.  This  structure  naturally  suggests 

a  ready  adjustment  of  the  plant,  by  a  bellows-like  action  of  its 
ribs  and  furrows,  to  changes  in  bulk  due  to  varying  amounts  of 

r 

stored  water.  It  is  obvious,  however,  that  such  an  adjustment,  if 

it  satisfies  the  requirements  of  successful  adaptation,  must  not 

impair  the  efficiency  of  the  general  mechanical  system  ;  since 

these  plants,  rising  like  a  columnar  water-tank,  often  to  the  height 
of  50  or  60  feet,  from  a  narrow  base,  are  subjected  to  the  force  of 

high  winds  from  evGry  point  of  the  compass. 

To  ascertain  whether  this  bellows-like  action  actually  takes 
place,  a  series  of  measurements  and  observations  were  undertakers 

at  the  Desert  Laboratory  during  the  winter  of  1903-4.  These 
were  begun  by  the  resident  investigator,  Dr.  W.  A.  Cannon,  and, 

at  his  suggestion,  were  afterwards  carried  out  and  extended  by 

myself. 

An  inspection  of  a  cross-section  of  the  stem  of  a  giant  cactus 

will  show  a  heavy  band  of  thick- walled  subepidermal  tissue,  w^hich 

is  exceedingly  strong  and  elastic.  Beneath  this  is  a  band  of  thin- 

walled  chlorophyl-cells,  and  all  the  tissue  between  this  and  the 

[The  Bulletin  for  January  (32  :   I-S5,//.  A  ̂ )  was  issued  23  F  1905.  j 

57 
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ring  of  fibro-vascular  bundles  is  made  up  of  thin-walled  water- 
storing  cells. 

From  the  construction  it  seems  evident  that  a  change  in  bulk 

corresponding  to  varying  quantities  of  water  contained  in  this  tissue 

could  hardly  affect  the  central  mechanical  cylinder;  but  would  be 

far  more  likely  to  manifest  itself  externally  by  expansion  or  con- 
traction of  the  circumference,  effected  by  folding  or  unfolding  of 

the  ribs  and  furrows. 

To  determine  whether  this  actually  takes  place,  measurements 

were  made  by  marking  with  India  ink  points  opposite  each  other 
meas 

tance  between  them  at  intervals  of  a  day  or  more.  Opposite 

points  at  the  bases  of  the  ribs  were  also  marked  in  the  same  way, 

and  the  thickness  of  the  ribs  between  these  points  measured  by 

callipers.  Finally  a  wire  was  placed  around  some  of  the  plants, 

with  a  coiled  spring,  partially  stretched,  inserted  between  its  ends. 

Variation  in  the  length  of  the  spring  thus  indicated  any  change 

that  took  place  in  the  circumference.  It  was  found  that  these  three 

sets  of  measurements  always  corresponded.  The  ribs  and  furrows 

expanded  and  contracted  at  the  same  time,  and  their  action  was 

coincident  with  a  corresponding  increase  or  decrease  in  the  circum- 
ference.    For  the   sake   of  convenience,  the   comparisons  which 

follow  will  be  restricted  to  the  measurements  of  the  furrows. 

To  exhibit  their  changes  graphically,  curves  were  constructed, 

distances  between  ribs  being  laid  off  on  the  vertical  axis,  each 

space  representing  J^  inch,  and  time  being  represented  on  the 

horizontal  axis,  each  space  representing  one  day.  (In  the  ac- 
companying diagrams  every  fifth  line  only  is  shown,  so  that  each 

vertical  space  represents  ̂ j  inch,  and  each  horizontal  space  5 
days.)  The  English  instead  of  the  metric  scale  was  employed, 
merely  because  the  finest  rule  available  at  the  time  was  in  the 

former  system.  The  measurements  were  all  made  with  blunt  cal- 
lipers, and  often  when  the  cacti  were  swaying  in  the  wind,  so  that 

absolute  accuracy  to  J^  of  an  Inch  was  not  always  attainable;  for 
all  the  comparisons  made,  however,  it  is  believed  that  the  curves 
are  substantially  correct. 

The  changes  In  width  which  the  furrows  exhibited  will  readily r 

be  understood  from  the  curves  constructed  from  measurements  of 
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Figure  I.  Curves  derived  from  measurements  of  suaharo  number  i.  Rain,  January  8  (0.2  in. ),  February  6  (0.54  in.),  and 

May  2  ( I  in. ).  The  other  days  mentioned  are  the  ones  on  which  measurements  were  taken.  Tn  this  and  the  folluwing  diagrams, 

each  vertical  space  represents  -^j  inch,  and  each  horizontal  space  5  days. 
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suaharo  number  i  {figure  /),  which  maybe  regarded  as  in  most  re- 

spects a  typical  individual.  This  plant  {plate 3)  was  about  12  feet 

high,  in  good  condition,  and  the  observations  upon  it  were  begun 

earlier  and  continued  longer  than  on  any  other,  thus  covering  more 

varied  conditions  than  in  any  other  case.  The  furrows  marked 

were  all  on  the  north  side,  the  points  selected  for  measurement 

being  about  halfway  from  the  ground  to  the  top  of  the  plant; 

and  consequently  the  curves  constructed  from  these  measurements 

show  a  much  greater  similarity  than  those  for  which  the  measure- 
ments were  made  at  different  heights  and  on  different  sides. 

The  observations  were  begun  December  10.  During  the  cold, 

dry  weather  which  followed,  the  edges  of  the  furrows  slowly  ap- 

proached, one  of  them  losing  i|  of  an  inch  in  width.  On  February 

6  there  was  a  rain  of  0.54  of  an  inch,^  and  this  was  followed  by 
warmer  weather.  After  this  rain,  the  furrows  expanded  rapidly 

for  nearly  a  month.  This  period  was  probably  prolonged  some- 
what as  a  result  of  some  water  being  poured  out  near  the  plant 

in  the  latter  part  of  February.  About  March  2  the  furrows 

began  to  grow  narrower,  and  this  continued  during  the  warm, 

dry  weather  of  March  and  April,  On  May  2  and  3  there  was 

a  rain  of  about  one  inch  and  slight  expansion  of  two  furrows  fol- 
lowed. It  is  not  known  whether  this  expansion  continued,  as  the 

observations  were  now  brought  to  a  close. 

Inspection  of  the  curves  shows  at  a  glance  that  expansion  and 

contraction  of  the  stem,  indicated  by  varying  distances  between 

adjacent  ribs,  is  correlated  with  water-supply  ;  a  conclusion  abun- 
dantly confirmed  by  observations  upon  other  individuals,  especially 

numbers  2  and  9,  which  were  furnished  wuth  water  from  artificial r 

sources. 

Number  2  was  situated  about  eleven  feet  from  the  end  of  the  pipe 
that  carried  off  the  waste  water  from  the  laboratory,  and  the  slope 
of  the  ground  was  such  that  the  water  flowed  close  around  its 

base.  On  March  12  this  was  changed,  a  trough  carrying  the 
water  past  the  plant  and  emptying  it  on  the  slope  below,  though 
some  water  still  probably  reached  the  roots  of  the  plant  through 
leakage  of  the  trough. 

*The  statements  as  to  amount  of  rain  are  all  based  on  the  records  kept  at  the 
University  of  Arizona,  some  three  miles  from  the  Desert  Laboratory,  and  200  feet  below^ 
It. 
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The  first  observations  on  this  plant  were  made  some  three 
months  after  the  opening  of  the  laboratory,  and  judging  from  its 
full  appearance  and  from  other  experiments,  it  is  probable  that  the 
first  effect  of  the  water  had  been  to  cause  an  expansion  of  the  stem. 
By  the  time  observations  were  begun  this  had  entirely  ceased, 
but,  as  will  be  seen,  it  is  evident  that  the  presence  of  water  in  the 
soil  was  still  exerting  an  influence. January  9  to  February 

6,  while  the  furrows  of  number  i   contracted  ■^-^,  g^^  and  ̂ ^^  of  an 
inch,  two  furrows  of  number  2  contracted  only  -V  and  a  third    ̂  6¥ 6¥ 

(A The  difiference  in  the  effect  of  the  rain  of  Feb- 

ruary 6  was  even  more  marked.      While  the  furrows  of  number  i 
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Figure  2.  Curves  for  suaharo  number  2.  The  measurements  from  which  the 

three  lower  curves  were  derived  were  made  on  comparatively  young  branches,  those 

for  the  two  upper  on  lower  and  older  parts  of  the  stem.     Rain,  February  6  (0.54  in.). 

showed  an  increase  of  H  to  |J  of  an  inch,  those  of  number  2 

only  increased  -^^  to  ̂ ^  of  an  inch,  indicating  that  previous  to  the 

rain  the  cells  of  number  2  were  much  nearer  their  limit  of  expan- 

sion than  those  of  number  i.  It  is  evident  then  that  the  plant 

was  able  to  avail  itself  to  a  considerable  extent  of  the  waste  water 

of  the  laboratory,  notwithstanding  the  large  quantity  of  alkaline 

salts  and  other  chemicals  carried  by  it ;  and  this  is  farther  shown 

by  its  behavior  after  the  period  of  expansion  had  ceased.  Up  to 

March  26,  when  the  other  cacti  had  been  contracting  for  over 
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three  weeks,  number  2  remained  practically  stationary.  After 

this,  two  of  three  furrows  that  were  marked  shrank  ;  but  it  was 

now  receiving  very  little  water. 
The  correlation  of  the  expansion  and  contraction  of  the  stem 

with  its  water-supply  is  demonstrated  still  more  clearly  by  the 
measurements  of  another  individual  designated  as  number  9.  On 

February  15,  when  the  cacti  under  observation  w^ere  all  in  process 
of  expansion,  this  plant  was  selected  and  watered  in  order  to 

ascertain  whether  by  this  means  the  period  of  expansion  could  be 

prolonged.  Until  March  4  it  was  given  8  to  12  gallons  of  water 
three  times  a  week;  after  that,  it  was  watered  once  a  week  until 
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ber  9.     The  lowest  curve  represents  the  variations  in  the  thickness  of  a  rib. 

num- 

April 
with  alkaline  salts. 

The  water  used  was  the  ordinary  tap-water  charged 

/. expanded  very  rapidly  until  about  March  ii,  from 
weeks  after  the  other  cacti  had  begun  to  contract. 
until  between  April  9  and  13  the  furrows  remained 

same  width  while  those  of  the  others,  except  number  2,  were^^con- 
tracting,  some  of  them  quite  rapidly. 

During  this  time,  however,  one  cactus,  number  a.  accidentally 

From  then 
about  the 
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received  a  thorough  wetting  by  overflow  and  subsequent  leakage 
from  the  water  tank.  It  immediately  stopped  contracting,  and  in 
the   next  few  days  all  the  furrows   marked  expanded  from 

one 

(/
^^
 

After  the  soil  had  dried  the  furrows  ag; 

Nothing  could  show  more  clearly  the  relation  between  water- 

supply  and  the  expansion  and  contraction  of  the  trunk  of  the  giant 
cactus  than  a  comparison  of  the  behavior  of  these  artificially  watered 
plants  and  that  of  number  i.  Some  idea  of  the  limit  of  expan- 

sion can  be  gained  from  number  g,  which  after  expanding  for 
about  five  weeks,  remained  nearly  stationary  for  a  month,  though 
the  plant  was  well  watered  once  a  week.     This  would  also  indi- 

Jan. 

February March 

April 

Figure  4.  Curves  derived  from  measurements  near  the  bases  of  different  plants. 

In  this  and  the  last  two  figures,  in  order  to  avoid  confusion,  the  width  of  the  furrows 

was  ignored  in  placing  the  curves  on  the  metric  paper;  and  the  figures  refer  to  the 

number  of  the  plant  from  which  the  curve  was  derived.     Rain,  February  6  (0.54  in.). 

cate  that  the  expansion  which  took  place  was  the  result  of  the 

absorption  of  water  by  the  water-storing  cells  of  the  plant,  and  is 
not  to  be  referred  to  growth. 

The  other  suaharos  that  were  measured — designated  6,  7,  10, 

II,  12 — agree  substantially   with  what  has  already  been  stated 

—numbered  5  and  8 — showed Two  bisnagas regarding  number  i. I 

the  same  phenomena  as  the  suaharos,  but  on  a  smaller  scale. 
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During  the  observations,  it  became  evident  that  while  the 

plant  as  a  whole  responded  in  the  way  described  to  variations  in 

its  water-supply,  different  parts  of  the  stem  were  affected  in  differ- 

ent degrees,  and  to  such  an  extent  that  one  furrow  might  even  be 

contracting  while  another  on  the  same  plant  was  expanding. 

These  facts  are  most  evident  from  the  records  of  plants  that  were 
not  watered. 

The  lowest  points  at  which  measurements  were  made  always 

showed  a  slow  rate  of  change,  and  for  a  few  inches  below  the  apex 

the  width  of  the  furrows  was  stationary.  Although  observations 

were  not  sufficient  to  demonstrate  any  law  as  to  comparative  rate 

of  change  in  different  parts  of  the  stem,  a  comparison  of  the  curves 

figiir 
show  that  the 

variation  near  the  base  is  less  than  higher  up  on  the  trunk. 

This  difference  in  the  rate  of  change  at  various  heights  of  the 

stem  is  no  doubt  mainly  due  to  the  different  proportion  of  mechan- 

ical and  water-storing  tissue  as  shown  \n  figures  5,  6  and  7  repre- 
senting sections  taken  at  8  feet,  5  feet,  and  i  5  inches  from  the  base 

of  a  plant  9,  feet  high,  but  the  different  consistency  of  the  cell-con- 
tents ip  the  upper  and  lower  parts  of  the  stem  may  also  be  a  factor. 

The  fact  that  no  two  furrows  on  the  same  stem  vary  exactly 

alike,  even  when  measured  at  the  same  height,  may  also  be  under- 
stood by  reference  to  the  same  figures.  The  contour  of  the  sections 

shows  that,  beginning  at  the  top,  where  the  furrows  are  nearly 
equal  all  around  the  stem,  their  width  and  depth  on  opposite  sides 
differ  more  as  we  pass  to  the  lower  portions.  The  deeper  and 
narrower  furrows  are  on  the  south  ;  and  the  wider,  shallower  ones 
on  the  north  side  of  the  stem  ;  and  as  we  pass  down  to  the  suber- 
ized  tissue  near  the  base  of  the  larger  individuals  the  furrows  all 
become  obliterated  and  the  ribs  are  finally  marked  only  by  rows 
of  spines. 

A 

(/. 

is  greater  on  the  south  than  on  the  north  side,  and  that  while  the 
southern  furrows  may  begin  to  expand  earlier,  the  northern  ones 
expand  longer.  This  difference  in  action  of  the  two  sides  corre- 

sponds with  the  configuration  of  the  mature  stem,  and  suggests  an 
mteresting  inquiry  regarding  the  combined  influence  of  temperature 



Spalding  :    Mechanical  adjustment  of  suaharo 
65 

and  light  in  the  production 
of  the  form  in  question.  To 
ascertain  this  and  to  find  to 

what  extent  temperature  as 
a  secondary  factor  is  active 

in  the  expansion  and  contrac- 
tion of  the  stem  would  re- 

quire observations  extending 
over  several  seasons. 

It  will  be  instructive,  how- 
ever, to  compare  the  curves 

already  discussed  with  the 

temperature  record  for  a  cor- 

responding period.  ■  From 
January  8  to  14  the  mean 

temperature  ranged  from  42° 
to  56°  F.,  and  the  effect  of 
a  rain  of  0.2  of  an  inch  was 

scarcely  perceptible.  From 
February  6  to  24  the  mean 

temperature  ranged  from  47 
to  68^  F.  and  after  a  rain 
of  half  an  inch  the  stems 

expanded  steadily  for  three 
weeks.  Later  than  this  the 

mean  temperature  continued 

to  increase  during  the  period 

of  observation,   but,   as   al- w 

ready  seen,  the  stems  stead- 

ily contracted.  It  is  notice- 

able,  however,  in  comparing 

figures  8  and  g,  that  the  fur- 
rows on  the  south  side  re- 

sponded to  the  rain  earlier 
than    those    on    the    north. 

the  stem. Figure  5.   Section  about  8  feet  from  the  base,  through  the  greatest  diameter  of 

Figure  6.  Section  five  feet  from  the  base. 

Figure  7.     Section   15   inches  from  the  base.     The  thin-walled,  water-h
olding 

tissue  becomes  discolored  almost  immediately  on  contact  with  the  air. 
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This  very  incomplete  evidence  indicates,  as  far  as  it  goes,  that 

temperature  is  an  altogether  subordinate  factor,  the  effect  of  which, 

however,  may  increase  or  diminish  that  of  water-supply. 
Recurring  again  to  the  relation  of  the  mechanical  system  to 

the  processes  of  expansion  and  contraction,  it  would  be  difficult  to 

imagine  a  more  perfect  arrangement  for  prompt  and  safe  accom- 
modation to  variation  in  the  large  quantities  of  water  held  by  these 

great  columnar  reservoirs.  The  strong  central  cylinder  of  fibro- 

vascular  bundles  necessarily  retains  the  relative  position  of  its  ele- 
ments through  all  such  variations ;  and  the  peripheral  band  of 

mechanical  tissue  is  so  disposed  as  to  promptly  adjust  itself,  by 

the  simple  change  of  position  that  has  been  described,  to  changes 

Jan. 

February March 

April 
o 

Figure  8.     Six  curves  from  as  many  different  plants,  each  representing  the  varia- 
tions of  the  furrow  which  faced  nearest  north.     Rain,  February  6  (0.54  in.). 

in  the  bulk  of  the  tissue  which  it  surrounds.  The  circumference 

of  the  stem  can  therefore  be  increased  or  diminished  without  inter- 

fering in  the  slightest  degree,  as  far  as  the  present  observations 
indicate,  wnth  the  strength  or  efficient  distribution  of  either  the 
central  or  peripheral  mechanical  elements.  That  the  change  in 
girth  may  be  considerable  in  a  relatively  short  period  is  shown  by 
the  fact  that  some  furrows  of  number  9,  which  was  watered 

about  two  months,  actually  increased  35  per  cent,  of  their  origi- 
nal width,  and  that  one  furrow  on  a  plant  not  watered  expanded 
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{fis^^^ 

observation to  the 

one-half  an  inch  in  ten  days  after  the  ra 
p,  curve  7). 

To  summarize  briefly,  the   foregoing 
following  results  : 

1.  Changes  in  the  circumference  of  the  stem  of  the  suaharo 

are  accomplished  by  a  bellows-like  action  of  the  ribs,  which  draw 
closer  together  as  the  circumference  decreases/  and  move  farther 
apart  as  it  increases. 

2.  These  movements  are  directly  correlated  with  increase  and 

decrease  in  the  water  supplied  to  the  plant,  and  with  correspond- 
ing changes  in  the  quantity  of  water  held  by  its  storage  tissue. 

Jan. 
February March 

April 
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Figure  9.  Six  curves  from  the  furrows  facing  nearest  south  on  the  same  plants. 

The  curves  marked  4  in  this  figure  and  the  preceding  show  the  variation  caused  by  an 

overflow  of  the  water  tank  on  March  18,      Rain,  February  6  (0.54  in. ). 

3.  Variations  in  the  circumference  of  the  stem,  due  to  changes 

of  water-content,  are  not  the  same  at  all  heights,  but  are  least  pro- 
nounced at  the  base  and  top, 

4.  In  their  expansion  and  contraction,  the  furrows  on  the  north 

and  south  sides  vary  at  different  rates,  which  correspond  with  a 

difference  in  the  configuration  of  the  two  sides. 
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5.  Changes  in  the  circumference  0/  the  stem  effected  by  the 
mechanism  described,  while  permitting  free  expansion  and  con- 

traction of  the  water-storing  tissue,  leave  the  efficiency  of  the  me- 
chanical system  unimpaired  through  all  the  vicissitudes  to  which 

the  plant  is  subjected,  and  which  it  resists  with  a  remarkable  decree 
of  success. 

Desert  Botanical  Laboratory, 
Tucson,  Arizona. 

Description  of  plates  3  antl  4 

Plate  3.  Suaharo  number  i.     Plant  about  12  Veet  high,  marked  for  observation 
about  half  way  between  base  and  apex. 

Plate  4.   Suaharo  number  4.     A  double-stemmed  plant  about  six  feet  high,  sbow- 
ing  the  very  frequent  enlargement  of  the  stem  nearlhe  top. 



A  new  species  of  Lembosia 
William  Titus  Horne 

Lembosia  Rolfsii  sp.  nov. 

Spots  I  to  2  cm.  long  extending  partly  or  entirely  around 
the  stem,  or  several  confluent.  Young  spots  and  margins  only 
slightly  discolored^  pale  yellowish-brown,  becoming  darker  and 

Figure  i.  Two  pieces  of  the  mycelium  on  the  cuticle  near  the  margin  of  a  spot, 

X  2CO.  a,  hyphopodia;  b^  detached  conidia-like  bodies  ;  r,  probably  a  young  peri- 
thecium  ;  d^   structures  o(  unknown  significance  lying  below  the  cuticle. 

t 

specked    with    dark   brow^n,    or   spot   black.      Mycelium   of   dark 
brown  thick-w^alled  hyphae  without  septae,  freely  branching  and 

Figure  2.  Transverse  section  8  //  thick,  mounted  in  balsam  without  stain,  show- 

ing the  position  of  the  mycelium  in  hollows  of  the  wavy  cuticle  and  the  position  of  the 

vesiculose  mycelium-like  growth  between  the  cuticle  and  epidermal  cells,  X  J^o. 

anastomosing,  with  numerous  short  haustoria-like  branches  (hypho- 

podia), forming  a  loose  or  dense  network  on  the  surface.     Peri- 
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thecia  irregularly  scattered  in  the  spots,  straight  or  variously- 
curved,  or  forked,  about  1 60//  broad  by  350//  to  I  mm.  long  or 
more,  continuous  below  with  the  mycelium,  usually  a  little 
broader    than    high,   black.     Asci  broadly  clavate  to  elongated 

ovate,  narrowed  and  often  curved  at  base, 

at  maturity  thickly  coated,  20-40  by  8-1 5  /i, 
the  apex  becoming  produced  into  a  sac-like 
extension  10  to  15/i  long  which  is  col- 

lapsed and  brown  about  the  ruptured  apex 
after  the  escape  of  the  spores.  Paraphyses 
abundant,  somewhat  irregular,  the  tips  a 
little  broader  and  clavate,  separating  with 
difficulty,  2-3  fJt  broad,  not  exceeding  the 
expanded  tips  of  the  asci.  Sporidia  most 
commonly  6  in  an  ascus  (probably  8  in 
uninjured  asci),  biseriate  or  irregularly 

Figure  3.  Spores,  X      ̂^^^^'*^^*^^  2-celled,  somewhat  pointed,  con- 
slightly 

unsym- 
800;  the  three  upper  hya-     strictcd    at    the    middle, 
line  or  nearly  so,  the  five     nietrical  and  curvcd,  hyaline  with  one  very 
lower  brown.  large  oil  drop  in  each  cell,  becoming  smoky- 

brown  and  nearly  black  with  one  or  two 
small  oil-drops  in  each  cell,  and  the  darker  spores  mostly  a  little smaller,  10-16  by  4-5  a. 

On  green  stems  of  Vam7/a  planifoUa  Andr.,  the  cells  of  the  host 
below  the  mycelium  becoming  gradually  filled  with  brown  gran- 

ular material,  and  groups  of  brown  vesicles  appearing  irregularly 

5 

4 
6 

8 9 
11 

10 

Figures  4  to  10.     Asci,  X  800. 
Figure  ii. 

800 

between  the  cuticle  and  epidermal  cells  and  finally  extending  down 
into  the  intercellular  spaces  for  a  short  distance.  The  significance 
of  these  structures  was  not  made  out.  The  superficial  mycelium 
was  not  seen  to  penetrate  below  the  cuticle  in  a  larcre  number  of 
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microtome  sections  examined.     Browning  of  the  tissue  is  usually 

slight  and  was  not  seen  distinctly  for  a  depth  of  more  than  i  mm. 
The   material  studied  was   received  from  P.  H.  Rolfs,  of  the 

U.  S.  Subtropical  Laboratory  at  Miami,  Fla.,  in  February,  1904. 

.^f>iVr^^. 

Figure  12.     Part  of  spot  with  peritliecia  (partly  diagrammatic),  X  ̂^out  10 

All 

lots  kindly  sent  by  Professor  Rolfs  failed,  indicating  that  the  species 

is  probably  a  strict  parasite. 





On  the  names  of  three  Jamaican  species  of  Pof^podium* 
William  Ralph  Maxon 

The  first  portion  of  the  following  notes  is  in  advance  of  a  more 

extended  illustrated  paper,  the  publication  of  which  is  unavoid- 
ably delayed,  dealing  with  the  species  commonly  associated  with 

Xiphoptcris  scrnilata  (Sw.)  Kaulf.  under  either  Polypodiiwi  or 

Xiphopteris. 
t 

Jamaica  said  to  represent  the  J 

podiu Swartz  himself  in  both  the 

Synopsis  Filictim  and  Flora  Indiae  occidentalts  had  so  amended  the 

original  Prodronius  (1788)  description  as  to  include  the  characters 

offered  by  Schkuhr's  plant  as  represented  in  the  plate;  in  fact, 

Schkuhr's  plant  was  cited  in  the  Synopsis  Filicnm.  It  is  probable 
that  the  material  possessed  by  both  authors  was  very  scant,  and  it 

is  hardly  to  be  wondered  that  two  distinct  species  of  this  closely  re- 
lated group  should,  as  we  believe,  have  been  thus  confused.  The 

strange  feature  is  that  with  the  more  ample  material  since  avail- 

able for  study,  Schkuhr's  plate  should  have  been  so  universally 
misidentified  and  that  the  confusion  of  the  several  other  species 

should  have  been  so  great. 

For  example  :  Hooker  in  1861  described  a  Xiphopteiis  Janusoni 

from  Ecuador  which  is  in  reality  identical  with  the  true  Jamaican 

myosuroides  of  Swartz  (1788).  The  next  year  he  incorrectly  listed 

myosuroides  Sw.  as  a  synonym  of  serndaUnn  and  cited  Schkuhr's 

plate  erroneously  under  Polypodiinn  setosnm  (Kaulf)  Mett.,  an  ab- 
solutely distinct  species. 

Jenman  is  the  only  writer  who  has  clearly  distinguished  the 

several  Jamaican  species.     He  erred,  however,  in  his  use  of  specific 

*  Published  by  permission  of  the  Secretary  of  the  Smithsonian  Institution. 

t  [Mr.  Maxon  wrote  i8og^  the  title-page  date,  supposing  that  the  plate  was  un- 

published when  cited  by  Swartz  in  1806.  Schkuhr's  work,  however,  was  issued  in 

parts;  and  the  first  part,  containing  the  page  (9)  and  plate  (7)  cited,  appeared  in 

1804.     A  copy  of  this  part,  with  its  original  cover,  is  in  the  editor's  library.  —J.  11. 3 
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names.  As  a  matter  of  fact,  Schkuhr's  plate  represents  a  plant 

specifically  distinct  from  the  7>iyos2troides  of  Swartz*  Prodromtis ; 
but  Jenman,  regarding  the  plate  as  truly  illustrative  of  the  Swartz- 

fan  species  —  apparenty  on  the  strength  of  its  citation  by  Swartz 

faithfully  describes  the  Jamaican  plants  agreeing  with  the  plate 

under  the  name  inyosiiroides.  The  true  myostiroides  he  describes 

under  the  Hookerian  nd^xn^  James o?ii. 

We  propose  to  restore  the  name  inyosuroides  to  the  plants  char- 

acterized by  Swartz  in  the  Prodromiis,  Schkuhr's  plant  has  to 
this  day  never  received  a  valid  name. 

The  facts  in  the  case,  which  are  self-evident,  were  brought  to 

our  attention  by  the  manifest  inappropriateness  of  Jenman's  appli- 
cation of  the  peculiarly  descriptive  term  inyositroides  —  ''mouse- 

tail-like/'  with  obvious  allusion  to  the  "  mouse-tail  "  apex  or  canda 
to  plants  not  possessed  of  any  such  characteristic  prolongation, 

i.  e.,  the  plant  figured  by  Schkuhr. 
The  synonymy  will  stand  as  follows  : 

Polypodium  myosuroides  Sw.  Prodr.  131.      1788. 

Polyp 
:hrad.  Jour.  Bot,  iSoO"  :    18.      1801. 
Fl.   Ind.   Occ.   3:    1644.      1806,   in 

greater  part. 

Gramiuiiis  mjosuroides  Sw.  Syn.   Fil.  22.    1806,  in  part,  exclud- 

ing reference  to  Schkuhr's  plate. 
Xiphopteris  myosuroides  Kaulf.  En  urn.  Fih  85,  300.      1824. 
Xiphopteris  Jamcsoni  Hook.  Second  Cent.  Ferns//.  14.      1861. 
Polypodium  scrmlattim  ̂   strictissimum  Hook .  Sp.  Fil.  4 :  1 7  5 .    1862. 
Poly podijin I  Jamcsoni  ]^i\m?,\\  Bull.  Bot.  Dept.  Jamaica  H.  4  :  112. 

J^ 

1897. 

Jamaica  ;  British  Guiana  ;  Venezuela  ;  Ecuador. 

Jenman's  description  of  this  species  under  the  name  Polyp 

J 

Polypodium  delitescens  nom.  nov. 

Grantmitis  myosuroides  Schkuhr,  Krypt.   Gewachse,   I  :  9.  pi.  7. 
1804;  not  Sw.      i8oi. 
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Polypodiiim  myosttroidcs  Jenman,  Bull.  Bot.  Dept.  Jamaica  II.  4 : 
112.    1897;  not  Svv.    1788. 

Apparently  confined  to  Jamaica. 

The  species  is  well  characterized  by  Jenman  under  the  name 
Polypodium  myosiiroides.  It  is  to  be  distinguished  from  the  true 
myosuroides  :  (i)  commonly  by  its  pinnatifid  condition  throughout, 

though  less  deeply  lobed  in  the  upper  (fertile)  portion  than  below  ; 
(2)  by  its  distinct  sori,  these  never  entirely  confluent  with  age,  a 
character  consequent  upon  its  pinnatifid  condition  ;  (3)  by  its  ap- 

proximate nearly  deltoid  lobes,  these  never  remote  or  subspat- 
ulate  as  in  myosuroides  ;  and  by  numerous  less  obvious  characters 
as  determined  from  a  large  series  of  specimens  obtained  in  Jamaica 
by  Mr.  Jenman,  Professor  Underwood  and  the  writer. 

Schkuhr's  original  plant,  if  existent,  will  stand  as  the  type  ; 
otherwise  the  type  will  be  sheet  no.  ̂ jyyyo,  in  the  U.  S.  National 

Herbarium,  collected  at  the  Summit  of  Blue  Mountain  Peak,  alti- 

tude about  2220  meters,  Maxon  1513,  April  20,  21,  1903. 

Underivood  23 jg,  in  the  herbarium  of  the  New  York  Botanical 
Garden,  has  identical  data. 

The  following  note,  which  is  without  reference  to  the  foregoing, 

has  to  do  merely  with  the  untenable  name  saxicohun  given  by 

Baker  to  a  Jamaican  high-mountain  ally  o{ Polypodium  Dioiiilifornie. 

The  plant  occurs  entangled  with  great  mats  of  liverworts  and 

mosses  which  closely  envelope  not  only  rocks  but  tree-trunks  in 

the  higher  forested  slopes  of  the  Blue  Mountains.  Its  character- 

istic growth  has  suggested  the  following  name  : 

Polypodium  induens  nom.  nov. 

Polypodium  saxicolimi  Baker,  Jour.  Bot.  Brit.  &  For.  15:  264. 

1877.  Not  Polypodium  saxicola  Sw.  Vet.  Akad.  Handl.  Stock. 

1817  :  59.    1817. 

The  specimens  in  the  U.  S.  National  Herbarium  are  : 

Jamaica. — A  sheet  without  definite  locality  (ex  herb.  Botani- 

cal Dept.  Jamaica).     Near  Morce's  Gap,  altitude   1500  meters; 

Maxon   121^  and  2yjo.     Highest   slopes  of  John   Crow  Peak, 

altitude  1650-1800  meters;  Maxon  1324.  and  1332. 

U.  S.  National  Museum. 





New  species  of  fungi 

Charles  Horton  Peck 

Lepiota  maculans 

Pileus  thin,  convex,  subumbonate,  dry,  minutely  and  densely 
squamulose,  reddish-yellow,  the  center  darker;  lamellae  broad, 
subdistant,  free,  white,  gradually  changing  to  red  or  pink;  stem 
equal,  tough,  floccose  or  fibrillose,  hollow,  whitish  or  yellowish, 
the  annulus  slight,  evanescent ;  spores  elliptic,  uninucleate,  pointed 
at  the  ends,  variable  In  length,  8-12//  long,  5-6 ;«  broad. 

Pileus  1.5-2  cm.  broad;  stem  about  5  cm.  long,  2-3  mm* 
thick. 

St.  Louis,  Mo.     September.     N.  M.  Glatfelter. 

This  is  a  small  but  pretty  species,  easily  known  by  the  flesh  of 
both  pileus  and  stem  changing  to  a  reddish  color  where  wounded 

and  by  the  lamellae  assuming  a  reddish  or  pink  color  with  age  or 
in  drying. 

Mycena  denticulata 
Pileus  thin,  subcampanulate  or  convex,  obtuse,  glabrous,  gray 

tinged  with  brown,  the  cuticle  separable ;  lamellae  rather  broad, 

subdistant,  ventricose,  decurrent  with  a  tooth,  pale-brown,  purplish 
on  the  edge,  usually  denticulate ;  stem  slender,  equal,  straight, 

hollow,   glabrous,  whitish  or  yellow  ;  spores  elliptic,  J-S /i  long, 
4-5  fi  broad. 

Pileus  12-20  mm.  broad;  stem  5-7  cm.  long,  1-2  mm.  thick. 
St.  Louis,  Mo.     August.      N.  M.  Glatfelter. 

Pleurotus  umbonatus 

Pileus  fleshy,  convex,  umbonate,  fibrillose,  subsquamulose, 
brown  or  blackish-brown,  flesh  white,  the  cuticle  sometimes 
rimose;  lamellae  broad,  subdistant,  adnate  or  slightly  decurrent, 

brownish  when  dry ;  stem  eccentric,  equal  or  tapering  downward, 
stuffed  or  hollow,  colored  like  or  a  little  paler  than  the  pileus ; 

spores  white,  subglobose  or  broadly  elliptic,   5-6//  long,  4-5// 
broad. 

Pileus  2-y  cm.  broad;  stem  2-4  cm.  long,  0.5-1  cm.  thick. 
Ground.     Kittanning,  Pa.     October.      D.  R.  Sumstine. 
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Lactarius  Sumstinei 

Pileus  rather  thin,  dry,  glabrous,  even  or  slightly  and  radiately 
rugulose,  centrally  depressed,  the  margin  spreading  or  decurved, 

grayish  or  pale  smoky-brown,  flesh  whitish,  milk  whitish,  un- 
changeable, taste  acrid ;  lamellae  thin,  distant,  unequal,  decurrent, 

creamy-yellow  ;  stem  nearly  equal,  glabrous,  stuffed  or  hollow, 
colored  like  the  pileus;  spores  globose,  echinulate,  yellowish, 

7.5-10  [Ji  broad. 
Pileus  2.5-7.5  c^'  broad;  stem  2.5-5  ̂ "^-  long,  6-12  mm. 

thick. 

Grassy  places  in  open  woods.     Kittanning,  Pa.     August     D. 
R.  Sumstine.     Related  to 

full 

L.  Gcrardii  and  Z,  lignyotiis.  It  may  be  separated  from  the  first 

by  its  unchangeable  milk  and  its  more  distant  lamellae  and  from 

the  others  by  its  acrid  taste. 

Marasmius  Sutliffae 
■ 

Pileus  thin,  tough,  subcampanulate  or  convex,  glabrous,  shining 
when  moist,  reddish-brown,  often  darker  in  the  center,  taste  bitter ; 

lamellae  broad,  moderately  close,  subventricose,"  adnexed,  white, 
often  with  a  slight  pinkish  tint,  interspaces  venose ;  stem  slender, 
cartilaginous,  hollow,  glabrous  or  slightly  pruiriose,  palHd,  with  a 
whitish  tomentum  at  the  base  ;  spores  white,  elliptic,  8-10 /j  long, 
5-6  IX  broad,  often  containing  a  shining  nucleus. 

Pileus  1-2  cm.  broad;  stem  2.5-4  cm.  long,  2-3  mm.  thick. 
On  lawns  in  shaded  places.  Sacramento,  California.  October 

and  November.     Miss  M.  L.  Sutliff. 

I  take  pleasure  in  dedicating  this  interesting  species  to  its  dis- 
coverer. She  writes  that  in  her  trial  of  its  edible  qualities  she 

found  that  cooking  seemed  to  intensify  its  bitter  flavor  and  make 
it  rival  that  of  quinine.  %  ̂ 

Panus  meruliiceps 
■ 

Pileus  tough,  firm,  compact,  convex,  glabrous,  reticulated  with 
elevated  anastomosing  ridges,  involute  on  the  margin,  pale  brick- 
red  becoming  tinged  with  yellow  in  the  center,  flesh  white,  1-1.5 
cm.  thick;  lamellae  narrow,  close,  adnate  or  shghtly  decurrent 
with  a  tooth,  slightly  connected  at  the  base,  whitish  ;  stem  eccen- 

tric, curved,  solid,  fibrous,  glabrous,  grooved,  white  ;  spores  sub- 
globose  or  broadly  elliptic,  pinkish-tinged,  7  //  long,  6  fx  broad. 

Pileus  2.5-4  cm.  broad;  stem  2.5-4  cm.  long,  8 
Trunks  of  elm  trees,    #t.  Louis'  Mo.     N.  M 

mm 
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This  is  a  very  rare  and  peculiar  species  of  which  only  five 

specimens  have  yet  been  found.  One  was  found  in  April  and  one 

in  May,  1898,  one  in  May,  1902,  and  two  in  July,  1903.  The 
specimen  sent  for  identification  was  still  flexible  when  received 

in  March,  1904,  showing  that  the  mushroom  dries  with  extreme 

slowness  and  does   not  readily  become  hard  and  brittle. 

Flammula  multifolia 

Pileus  convex,  subumbonate,  glabrous  or  obscurely  fibrillose, 

tawny-yellow,  sometimes  paler  on  the  margin  and  darker  in  the 
center,  the  margin  incurved,  flesh  faintly  tinged  with  yellow ;. 
lamellae  narrow,  numerous,  crowded,  rounded  behind,  adnexed^ 
colored  like  or  a  little  paler  than  the  pileus,  the  edges  crenulate 

with  yellow  or  reddish-yellow  glandular  drops  ;  stem  equal  or 
shghtly  thickened  at  the  base,  solid,  floccose,  fibrillose  or  sub- 

glabrous,  yellow,  sometimes  eccentric  ;  spores  subglobose,  4-5  ft 
broad. 

Pileus  5-8  cm.  broad;  stem  2.5-3.5  ̂ ""^-  ̂ ^ng,  2-5  mm.  thick.. 
Decaying  w^ood  in  ravines.     St.  Louis,  Mo.      N.  M.  Glatfelter, 

Cortinarius  Braendlei 

Pileus  fleshy,  firm,  convex  with  incurved  margin,  silky,  brow^rt- 
ish-lilac,  often  varied  by  yellowish-brown  stains,  the  young  margin 
covered  by  the  grayish-white  silky  veil,  flesh  lilac,  specially  in  the 
young  plant,  odor  like  that  of  radishes;  lamellae  narrow,  close, 
slightly  rounded  behind,  adnate,  eroded  on  the  edge,  grayish  tinged 
with  lilac;  stem  stout,  solid,  silky-fibrillose,  bulbous,  white  or 
whitish;  spores  oblong-elliptic,  obscurely  granular,  12-15//  long, 
7-8  fi  broad. 

Pileus  7-12  cm.  broad;  stem  5-7  cm.  long,  10-15  mm.  thick. 
Among  fallen  leaves  in  woods.  Washington,  D.  C.  October, 

F.  J.  Braendle. 

Sometimes  the  pileus  loses  all  its  lilac  color  and  becomes 

wholly  yellowish-brown.  The  bulb  of  the  stem  is  often  jDointed 

below.     The  species  belongs  to  the  section  Inoloma, 

Cortinarius  Morrisii 

Pileus  fleshy  except  on  the  thin  and  at  length  reflexed  margin, 

convex,  irregular,  hygrophanous,  ochraceous  or  tawny-ochraceous, 
flesh  thin,  colored  like  the  pileus,  odor  weak,  like  that  of  radishes  ; 
lamellae  broad,  subdistant,  eroded  or  uneven  on  the  edge,  rounded 

behind,  adnexed,  pale-yellow  when  young,  becoming  darker  with 
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age  ;  stem  nearly  equal,  fibrillose,  solid,  whitish  or  pale-yellow 
and  silky  at  the  top,  colored  like  the  pileus  below  and  fibrillose, 
irregularly  striate  and  subreticulate,  the  double  veil  whitish  or 
yellovvish-white  and  sometimes  forming  an  imperfect  annulus ; 
spores  tawny-ochraceous,  subglobose  or  broadly  elliptic,  uni- 

nucleate, 8-10  jx  long,  6-y  a  broad. 
Pileus  3-10  cm.  broad;  stem  7-10  cm.  long,  T-2  cm.  thick. 
Moist  shaded  places  under  hemlock  trees.     Ellis,  Mass.     Au- 
t  ^^ 

gust  to  October.      G.   E.  Morris.      The  species  belongs  to  the 
section  Telamoiiia, 

Stropharia  Schraderi 
Pileus  fleshy,  firm,  convex  becoming  nearly  plane,  dry,  fibril- 

lose, squamose  or  rimose-squamose  in  the  center,  pallid  when 
young,  becoming  tinged  with  ochraceous-buff  when  mature,  flesh 
white,  taste  like  that  of  radishes ;    lamellae  thin,   close,  adnate, \ 

\ 

whitish  becoming  brown  ;  stem   short,  solid,  subequal,  Avhite  and 
:sprinkled  with  mealy  particles  above  the  annulus,  colored  like  the 
pileus  and  squamose  below,  annulus  small,  lacerated,  white  and 
sometimes  evanescent;  spores  elliptic,  7-8 /i  long,  4-5/^  broad. 

Pileus  5-8  cm.  broad;  stems  2-3  cm.  long,  8-12  mm.  thick. 
Sandy  grassy  soil  about  stumps.  Washington,  D.  C.  Octo- 

Iber.     F.  F.  Schrader. 

Psathyra  multipedata 
Pileus  submembranaceous,  conic  or  hemispheric,  glabrous, 

hygrophanous,  light-bay  or  tawny  when  moist,  cinereous  when 
the  moisture  has  escaped,  the  center  retaining  its  moisture  longer 
than  the  margin  ;  lamellae  thin,  close,  adnate,  pallid  or  gray  becom- 

ing brown,  whitish  on  the  edge ;  stem  slender,  equal,  hollow, 
brittle,  furfuraceous,  becoming  smooth  or  sometimes  remaining 
fibrillose  near  the  base,  pure  white  ;  spores  brown,  elliptic,  6-8  // 
Jong,  4-5  ft  broad. 

Pileus   12-16  mm.  broad;  stem  5-10  cm.  long,  2   mm.  thick. 
Densely  cespitose,  forming  tufts  of  many  individuals.  Grassy 

ground.  St.  Louis,  Mo.  September  and  October.  N.  M. 
Glatfelter. 

This  is  related  to  P.  bifrons  and  P.  semivestita.  From  the 

former  it  may  be  separated  by  the  absence  of  red  or  pink  tints  from 
the  pileus  and  from  the  latter  by  its  smaller  size  and  smaller  spores. 

1 

Geopyxis  nebulosoides 
Receptacle  cupular,  stipitate,  2-6  mm.  broad,  pale-gray,  ex- 

ternally pruinose  or  minutely  mealy,  the  margin  usually  incurved  ; 
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hymenium  pale-gray;  stem  equal  to  or  slightly  exceeding  the 
diameter  of  the  receptacle,  even  or  sulcate,  pruinose  ;  asci  cylindric, 
200 /i  long,  12 ji  broad;  spores  oblong-fusiform,  blunt  or  pointed 
at  the  ends,  even,  25-40 /i  long,  7-^  [J-  broad,  containing  1-6 
shining  oil-globules ;  paraphyses  fihform,  often  a  Httle  longer  than 
the  asci. 

Decorticated  wood.     Canada.     J.  Macoun. 

The  species  is  closely  related  to  G.  ncbulosa  Cooke,  from  which 

it  may  be  distinguished  by  its  longer  somewhat  sulcate  stem,  its 

pruinose  exterior  and  its  smooth  nucleated  spores. 





The  Polyporaceae  of  North  America  — X.  Agaricus,  Lenzites,  Cerrena, and  Favolus 

William  Alphonso  Murrill 

Plants  with  variable  daedaleoid  or  lamellofd  hymenium  and 

light-colored  context  and  spores  form  the  subject  of  the  present 
article.  These  plants,  like  those  of  the  genus  Sesia  discussed  in 
article  IX,  recognize  none  of  the  ordinary  specific  or  even  generic 
hmitations  of  the  group  and  must  be  treated  in  a  class  by  them- 

selves. If  they  were  amenable  to  ordinary  methods  of  cultiva- 
tion, they  would  surpass  OcnotJiera  in  supplying  most  excellent 

examples  of  mutation. 

Through  the  genus  Favolus,  taken  up  at  the  close  of  this  paper, 
we  return  to  the  normal  poroid  forms  of  the  family. 

AGARICUS  (Dill.)  L.  Sp.  PL  1176.     1753 

& Adans.  Fam.  PI.    2:  10.      1763. 

%  Pers.  Svn.  Funo*.  aqq.      1801. 
1888. 

Daedalca  Pers.  Syn.  Fung.  499. 
Daedahopsis  Schroet,  Krypt.  Fl.  ̂  

The  type  of  the  genus  Agariats  is  Agaricns  qucrcimis  L.  This 

is  the  only  species  common  to  Linnaeus  and  Dillenius,  the  author 

of  the  genus.  Primarily,  the  name  Agaricns  was  applied  to  dimidiate 

woody  forms  and  the  application  of  the  present  code*  restores  it  to 
one  division  of  this  group.  It  is  unfortunate  that  the  association 

of  fleshy  and  woody  forms  by  Linnaeus  under  the  name  Agariats 

has  entirely  diverted  it  from  its  earlier  use  and  made  necessary  a 

number  of  changes  in  its  restoration.  Such  changes  could  be 

avoided  in  only  one  way,  /.  ̂ .,  by  applying  canon  15  (f)  of  the 

code,  which  allows  a  well-known  economic  species  to  be -selected 

as  the  type  in  order  to  avoid  change  in  the  current  application  of 

a  Linnaean  generic  name.  Agaricns  cavipcstris  is  such  a  species 

and  might  be  adopted  as  the  type  of  the  genus  Agaricns,  '  \  hesi- 
tate,  however,  to  make  use  of  a  provision  designed  especially  for 

Poa  prate nsis.      I  fear  also  that  this  provision,  being  the  only  one 

*Bull.  Torrey  Club,  31  :  249-261.     1904. 
83 
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of  its  kind  in  the  code,  is  in  danger  of  being  overworked.  More- 

over, I  have  good  reason  to  know  that  a  mere  makeshift  of  this 

kind  will  never  be  accepted  by  working  mycologists  as  permanent. 

A^drtais,  then,  properly  figures  as  a  genus  of  the  Polyporaceae, 

The  genus  Striglia  was  founded  by  Adanson  upon  Batarra's 
plate  ̂ 8^  which  represents  several  common  species  of  Agaricus^ 

the  first  being  A.  qiiercinus  L. 

,  Dacdalea  of  Persoon  was  founded  on  D.  qitercina  (L,)  and 

four  other  species,  one  of  them  being  D.  confragosa.  Batarra  is 

quoted  at  some  length  and  plate  j8  cited  by  Persoon,  but  no 

mention  is  made  of  Striglia,  based  on  the  same  plate. 

Daedaleopsis,  founded  upon  the  single  species  Daedalea  con- 
fragosa (Bolt.),  completes  the  list  of  synonyms. 

Species  belonging  to  the  genus  Agaricus  have  white  or  wood- 

colored  context,  hyaline  spores  and  poroid,  daedaleoid  or  lamel- ■ 

loid  tubes. 
juniper wood;  all  the  others  are  found  abundantly  on  decaying  wood  of 

various  deciduous  trees.  One  species,  A,  deplanatus^  is  tropical  ; 
the  rest  occur  in  the  United  States  and  Canada,  and  two  of  these 

are  found  also  in  Europe.  Most  of  the  species,  in  spite  of  the  re- 
markable variability  of  some  of  them,  are  easily  distinguished ; 

A,  Aesaili  and  A.  deplauatus^  however,  approach  very  near  each 
other  in  some  of  their  forms. 

Synopsis  cf  tlie  pi(ortli  American  species 

1.  Tubes  one  to  several  millimeters  in  transverse  diameter;  surface  usually  brown  or 
discolored;  plants  found  in  temperate  regions.  2, 

Tubes  less  than  one-half  millimeter  in  transverse  diameter ;  surface  white  or  yel- 
lowish ;  plants  found  in  the  southern  states  or  the  tropics.  3- 

F 

2,  Pileus  thick,  triangular,  margin  obtuse ;  tubes  large,  daedaleoid,  dissepiments  obtuse ; 

context  wood-colored;  plants  abundant  on  oak.  I.   A.  qiiercinus. 
Pileus  thick,  triangular,  margin  obtuse  ;  tubes  large,  daedaleoid,  dissepiments  ob- 

tuse; context  white;  plants  rare  on  red  cedar.  2.  A,  juniper inus. 
Pileus  thin,  applanate,  multizoaate,  margin  very  acute;  hymenium  poroid,  daedaleoid 

or  lamelloid,  dissepiments  acute.  3,  A.  confragosus. 

3.   Pileus  reniform,  rigid,  usually  azonate ;  plants  found  in  the  southern  states. 

4.  A.  Aesculi. Pileus  thin,  flexible,  variously  shaped,  usually  multizonate;  plants  confined  to  the 
tropics.  5.  A.  deplanatus. 
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I.    Agaricus  quercinus  L, 

Agariais  quercinus  L.  Sp.  PL  1176.    1753. — Sow.  Engl.  Fung.//. 
/(?/. 

ntJiifonnis  Bull.  Herb.  ̂ v.  pL  jj2.      1787. 
Daedal 

Polypor 
Daedah 

1801. 1815. 

333-      1821. comm 

on  account  of  its  size  and  abundance  and  because  it  grows  on 

stumps  and  timbers  in  conspicuous  places.     The  abundant  use  of 
■ 

oak,  its  favorite  host,  brings  it  to  the  attention  of  many.  Bauhin 

and  other  prelinnaean  botanists  seem  to  have  been  impressed  with 

the  striking  appearance  of  its  hymenium,  expressed  by  Linnaeus  in 

his  "  Agaricus  acaulis,  lamellis  labyrinthiformibus  "  and  by  Bulliard 

in  his  choice  of  a  specific  name.  The  figure  on  Batarra's  plate 
38  is  a  rather  old  blackened  form  of  this  species,  distinguished  by 

him  as  a  variety  and  cited  by  Fries  as  var.  fiigricans.  Polypoms 

latissimus  was  described  by  Fries  from  resupinate  forms  frequent 

on  structural  oak  timbers  before  he  was  well  acquainted  with  the 

variations  of  the  species.  As  this  species  is  so  extremely  common 

and  well-known,  it  is  not  considered  necessary  to  give  a  list  of 

available  collections.  All  the  exsiccati  contain  specimens  of  it, 

and  one  can  hardly  fail  to  find  it  at  any  season  of  the  year  on  some 

oak  stump  or  decaying  trunk. 

2.   Agaricus  juniperinus  sp.  nov. 

■  Sporophore  corky,  sessile,  attached  by  a  broad,  often  decur- 
rent,  base,  composed  of  imbricate,  terraced  or  laterally  connate, 

ungulate  pilei  2-5  x  2-7  x  1.5-3  cm.;  surface  irregular,  anoderm, 

finely  tomentose,  yellowish-white,  becoming  cinereous  with  age  ; 

marginal  edge  fertile,  concolorous,  not  rounded,  but  often  forming 

an  obtuse  angle  :  context  corky,  white,  concentrically  banded, 

0.5-1  cm.  thick;  furrows  large,  labyrinthiform,  radially,  rarely 

otherwise,  elongated,  0.5-2  cm.  long,  1-3  mm.  wide,  white  or  pal- 
lid, edges  obtuse,  often  splitting  into  broad  irpiciform  plates  :  spores 

smooth,  hyaline,  ovoid,  3-4  x  5-6 /«. 

The  type  plants  of  this  species  were  collected  by  Bartholomew 

on  a  red  cedar  stump  near  Rockport,  Kansas,  November  8,  1894. 

It  was  again  collected  by  Bartholomew  on  the  same  host  but  in  a 
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different  locality  in    1896,  and  Demetrlo  found  it  in  Cole  County, 

Missouri,  September,  1898,  growing  in  a  decayed  spot  on  a  living 
red  cedar  trunk. 

The  nearest  American  congener  of  this  species  is  probably  A. 

qtiercinus,  from  which  it  may  be  easily  distinguished  by  its  milk- 
white  context.  It  is  also  known  only  on  red  cedar,  while 

A.  qucrcinus  occurs  on  the  wood  of  deciduous  trees. 

3.   Agaricus  confragosus  (Bolt.) 

Boletus  conf r ago sns'^o\\.,\{2X\{'d:y.Y\xr\g.  Suppl.   3:    160.  pL  160. 
1791. 

Dacdaica  confragosa  Pers.  Syn.  501.      1801. 

Dacdalea  rubcscens  Alb.  &  Schw.  Consp.  Fung,  238.  pL  11.  f.  2. 80s 

R 18 1 8.     Fr.     Not^ 

Dacdalea  zo}iata  Schw.  Syn,  Car.  68.      18 18. 

ig.  6%.     1828. 
481,      1833. 
:  481.      1S33. 

Daedalea  discolor  Fr,  Elench.  Fui 
Dacdalea  discolor  Kl.  Linnaea  8  : 

Dacdalea  corrngata  Kl.  Linnaea  8  :  481. 
Trameics  rttbesccns  Fr.  Epicr.  492,      1836. 
Lendtes  Klotzschii  Berk.  Ann.  Mag.  Nat.  Hist.  7:  452.      1841- 

Lendtcs  Ci^atacgi  ̂ ^xV.  Lond.  Jour.  Bot.  6:   323.      1847* 
Lendtes  tinguUformis  B.  &  C,  Hook.  Jour.  Bot.  i  :    loi.      1849. 
Lendtes  bicolor  Fr.  Nov.  Symb.  43.      185  i. 
Lendtes  Cookeii  Berk.  Grevillea  4  :    j6i.      1876. 

/ 

162.      1876. 

This  remarkable  species  has  a  literary  history  in  keeping  with 
its  wonderful  variation  in  nature.      Bolton   appears  to  have  the 
credit   of  noticing   it   first,  and,   fortunately,   his  description   and 
figures  are  excellent     He  speaks  of  it  as  growing  on  stumps  and 
the  dead  roots  of  trees  at  Fixby-Hall,  the  type  locality,  and  other 
places  in  Halifax.      His  description  is  here  given  : 

"  Boletus  coriaceo  lignosus  sessilis  dimidiatis,  supra  scabroso 
zonatus  subfuscus,  carne  ferrugineo-pallide,  tubis  cinereis  poris 
multiformis." 

Persoon  made  use  of  Bolton's  name,  but  does  not  seem  to  be 
clear  as  to  the  identity  of  the  plant  in  question.  Albertini  and 
Schweinitz  described  it  under  the  name  of  D,  rubcscens^  at  the 
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same  time  questioning  whether  it  might  not  be  the  same  as  D. 
afigustata  (Sow.)  Fr,  Schweinitz  again  described  the  thin  forms 

met  with  in  Caroh"na  under  different  names,  which  were  much  dis- 
cussed by  European  mycologists. 

Fries  changes  one  of  Schweinitz's  specific  names  to  D,  discolor 
in  his  Elenchus,  because  it  was  preoccupied  by  one  of  his  own. 
Type  plants  of  this  species  grew  on  birch  trunks.  A  httle  later, 

Klotsch  finds  a  specimen  in  Hooker's  herbarium  collected  by  Dn 
Richardson  on  a  birch  trunk  in  boreal  North  America,  which  he 

determines  as  D.  discolor  Fr.,  but  Fries  disclaims  it  and  calls  it  D. 

discolor  ''  Kl.  nee  Fr."  Then  Berkeley  throws  the  species  into 
Lenzitcs  and  names  it  after  Klotsch.     This  is  only  the  beginning 
   A 

of  Berkeley's  career  in  connection  with-/?,  confragosa,  for  we 
find  him  between  this  time  and  1876  assigning  four  new  names  to 

different  specimens  of  this  species,  L,  Crataegi  to  plants  collected 

in  Ohio  by  Lea,  L.  imgulifonnis  to  specimens  sent  from  North 

Carohna  by  Curtis,  Z.  Cookeii  to  Peck's  specimens  collected  on 
willow  and  birch  in  New  York  and  Z.  proxiina  to  New  York 

plants  collected  by  Sartwell.  Z.  Lyallii  Berk,  from  Vancouver 

also  seems  to  be  a  form  of  this  species,  but  the  type  plants  are  in 

such  poor  condition  that  it  is  impossible  to  determine  this  with 
certainty. 

A  form  found  in  Mexico  by  Schiede  and  recently  duplicated 

by  Smith  appears  to  have  as  much  claim  to  distinction  as  any  yet 

reported,  if  it  were  only  possible  to  separate  it  from  thin  lenzitoid 

forms  found  in  the  Southeastern  states.  In  describing  this  form  in 

185  I,  as  Z.  bicolor,  Fries  says  that  he  had  received  the  same  thing 
from  Curtis  in  South  Carolina  under  the  name  of  D.  tricolor,  A 

full  discussion  of  this  and  several  other  varieties,  by  Peck,  may  be 

found  in  the  30th  Report  of  the  N.  Y.  State  Museum  of  Natural 

History;  on  page  73  the  author  summarizes  the  forms  discussed 

which  have  received  specific  names  as  follows  : 

''  Dacdalca  confragosa  Pers.  which  is  represented  by  forms  of 

our  plant  having  a  scabrous  somewhat  zoned  pileus  of  a  reddish- 

brown  color  and  a  daedaleoid  hymenium." 
"  Ti^ametes  rtibesccns  A.  &  S.  which  is  represented  by  forms 

that  assume  the  ruddy  color  and  have  the  trametoid  hymenium." 
''  Lenzites  Crataegi  Berk,  which  is  represented  by  forms  having 

a  shining  pileus  attached  by  the  vertex  and  having  a  trameto-len- 
zitoid  hvmenium." 
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"  Lenzites  Cookei  Berk,  which  is  represented  by  forms  with  the 

pileus  of  a  cervine  hue  and  with  a  trameto-lenzitoid  hymenium." 
'^  Lenzites proxima  Berk,  with  the  thin  flattened  pileus  completely 

overspread  by  the  peculiar  tomentum  previously  described." 
Peck  considers  all  these  varieties  of  one  protean  species  and 

suggests  that  the  specific  names  under  which  they  were  described 
be  retained  as  varietal  names. 

After  the  study  of  a  quantity  of  material,  including  most  of  the 

original  type  collections,  and  numerous  observations  of  various 

stages  of  this  plant  in  the  field,  I  am  forced  to  confess  that  in  spite 

of  its  wonderful  variation  in  size  as  well  as  in  general  appearance, 

I  find  it  impossible  to  make  more  than  one  species  of  it.  When 

the  ordinary  form  common  in  New  York  is  compared  with  speci- 
mens from  the  Carolinas  only  i  cm.  in  diameter  and  they  in  turn 

with  large,  thick  poroid  forms  from  Florida  or  very  thin,  expansive 
lenzitoid  forms  from  Mexico,  one  at  once  concludes  that  he  is 

dealing  with  different  plants;  but  let  a  large  array  of  specimens 

from  different  localities  be  examined  and  all  the  specific  distinc- 
tions seem  to  disappear  in  well-graded  intermediate  forms  which 

are  with  difficulty  set  aside.  It  is  not  strange  that  the  foreign 
mycologists  who  had  only  isolated  specimens  to  deal  with  should 
have  erected  so  many  species. 

In  examining  European  forms,  some  are  easily  recognizable  as 
distinct  from  those  seen  in  America,  but,  knowing  this  plant  as  we 

do  at  home,  who  shall  attempt  to  separate  any  o^  them  specifi- 
cally  ! 

This  species  is  met  with  abundantly  about  New  York  growing  on 
dead  trunks  or  branches  of  sweet  gum,  willow,  birch,  oak,  dogwood, 
alder,  beech  and  other  deciduous  trees  and  shrubs.  The  tubes 

are  usually  daedaleoid,  sometimes  porous,  when  young,  very  pale 
flesh-colored,  turning  at  once  to  yellowish-brown  when  bruised. 
The  surface  is  light  to  dark  yellowish-brown  and  the  margin, 

which  is  lighter,  shows  fan-like  radiations  of  growth.  Zones  may 
or  may  not  be  present.     As  the  fruit  becomes  older,  the  tubes *    

very  often  become  lenzitoid  and  various  changes  take  place  In  the 
appearance  of  the  surface.  The  spores  are  hyaline,  cylindrical, 
9x2//. 

The  following  collections  will  indicate  the  wide  range  of  the 
species  in  North  America ;  Rav.  Fung.  Car.  Fasc.  2.  nos.  15  and 
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416 ;  Ell.  &  Ev.  N.  A.  Fung.  1^24,  1925,  1926,  ig2j,  ig28 ; 
Underw.  &  Cook,  Illus.  Fung.  18 ;  Shear,  N.  Y.  Fung.  4,0; 

Q'dSid.did.,  Macoini^  Dearness  ;  lAdAw^,  Blake,  Miss  White;  Connecti- 
cut, Seymour^  Earle,  Miss  White,  Uudcrivood ;  New  York,  Barbour, 

Peck,  Mrs,  Britton,  Underwood,  Earle,  Murrill ;  New  Jersey, 

Mxrtin  late,  Earle,  Andsrso  7,  Murrill ;  Delaware,  Com  mans  ; 

Pennsylv^ania,  Stevenson,  Sumstine,  Gcn'ry ;  Maryland,  Miss  Ban- 

ning,  Shcar^  Richer;  Virginia,  Murrill;  North  Carolina,  Mem- 

minger  ;  Georgia,  Harpsr  2Djja,  2ope  ;  Alabama,  £:?r/^,  Bah'r  ; 

Louisiana,  Langlois ;  Florida,  Calkins ;  Ohio,  Morgan;  Tennes- 

see, Mnrrill S94.  6oy  ;  Kansas,  Bartholomew ;  Wisconsin,  Baker; 

Texas,  Hodson, 

4.  Agaricus  Aesculi  (Schw.) 

Boletus  Aesculi fiavae  Schw.  Syn.  Fung.  Car.  70.      18 18. 

Polyponis  Aesculi  Fr.  Elench.  99,      18 18. 

Tram:tcs  incana  Berk.  Lond.  Jour.  Bot.  4  :  305.     1845.     Not  71 
incana  Lev. 

Daedalca  autbiorua  Berk.  Lond.  Tour.  Bot.  4:   305.      1845. 

Trametes  avibigua  Fr,  Nov,  Symb.  96.      185 1. 

Trametes  lactea  Fr.  Nov.  Symb.  96.      185  i. 

Lenzites  glaberrima  B.  &  C.  Grevillea  I  :   34.      1872. 

Daedalea  glaberrinia  B.  &  C.  Grevillea  i  :  ̂J.      18^2. 

Trametes  Berkeleyi  Cooke  in  Sacc.  Syll.  Fung.  9:    1 94.     1891. 

Aesculi  Jl I 

by 

which  is  as  follows  : 

"  B.  minor  subimbricatus,  pileo  dimidiato  duriusculo  fornicato 

glabriusculo  pallido  marglne  sterili,  poris  minutis  sulphureis." 
"  In  arboribus,  imprimis  Aesculi  jlavae  Wilkes  County,  ̂   ad 

ripam  Yadhin.  Caespites  duas  tresve  uncias  longi.  Parum  im- 
bricatus,  fere  simplex.  Pileus  suberosus,  subtenuis,  basi  crassior, 

glaber,  tactu  subtomentosus.      Fori  demum  nigrescunt." 

This  is  not  a  good  description  of  the  plant.  Several  state- 
ments in  it  are  misleading  as  well   as  incomplete.     It  is  possible 

that  Schweinitz  confused  this  species  with  one  ordinarily  known 

as  P.  hemilc2(cus,  rather  common  in  the  Carolinas.  This  supposi- 

tion would  account  for  Fries'  remark  with  reference  to  the  speci- 

men sent  him  by  Schweinitz   that  it  was  "  rubigiiiosusl'     How- 
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ever,  the  plant  in  the  Schvveinitz  herbarium  is  undoubtedly  Z^^^^^a- 

lea  aniblgua  and  not  P.  Jiemilcuctis^  which  settles  the  question  of 

type. 

Tranietes  iiicana  Berk,  was  founded  on  specimens  collected  by 

Lea  on  dead  trunks  of  trees  in  Ohio.  These  specimens  were  pos- 

sessed of  a  very  short  lateral,  disciform  stem,  a  yellowish  hymen- 
ium  and  roundish,  or  rarely  linear  and  sinuous,  pores.  The  name 

was  changed  to  Tra7netes  Bei^keleyi  in  1 89 1  by  Cooke  because  of 

Polyponis  {Tramctes)  inca7ia  Lev,  (Bonite,  Crypt.  183.  1844-1846), 
described  from  the  Philippines.  Although  Trametes  seems  to  be 

used  here  as  a  subgenus,  the  author  writes  it  as  a  genus  lower 

down  on  the  same  page  \vhen  he  comes  to  refer  to  and  describe 

the  figures  :  ''  PL  ijy,  f.  2.  Tramctes  hicana  de  grandeur  natu- 

relle/'  etc. 
Dacdalca  ambigita  was  described  by  Berkeley  in  almost  the 

same  breath  with  the  previous  species  and  the  specimens  w^ere 
collected  in  the  same  locality  by  Lea.  Montagne  considered  the 

two  species  the  same,  but  Berkeley,  influenced  to  a  considerable 

extent  by  Lea,  finally  decided  to  make  them  distinct  because  of 

the  narrow,  sinuous  pores  of  the  latter. 

Trameies  lactea  was  described  from  plants  sent  to  Fries  from 

Carolina  by  Curtis.  These  plants  were  evidently  porous  forms  of 
this  species  and  naturally  fell  under  the  genus  Trametes  so  far  as 
Fries  could  determine  from  the  material. 

Lenzites  s;laberrima  was  also  described  from  Carolina  material 

sent  by  Curtis.     This  time  the  tubes  were  lenzitoid  and  anasto- 
mosing and  there  was  an  orbicular  disc  for  the  base. 4 

ir 
Daedalea  glaberrima  was  meant  by  Berkeley  for  an  entirely 

distinct  species.  The  pores  are  described  as  "  at  length  sinuous 

and  the  stem  as  "  lateral,  one-half  an  inch  long  and  wide."  The 
type  specimens  were  sent  from  South  CaroHna  by  Curtis. 

In  addition  to  the  above,  several  other  names  have  been  used 

quite  freely  by  collectors  and  systematists  in  connection  with  this 

species.  Trametes  inarchionica,  for  example,  described  from  the 
Marquesas  Islands  by  Montagne  (Voy.  Pole  Sud,  204.  1845),  is 
often  treated  as  a  synonym  of  D.  ambigita.  Trametes  Mullen 
Berk,  is  applied  to  Cuban  forms  of  D.  ami 

where,  although  the  type  locality  of  the  species  is  the  Victoria 

s 
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River,  Australia.  There  is  ample  excuse  for  this,  however,  in  the 
fact  that  this  species  is  described  in  a  work  on  Cuban  fungi  and  is 

undoubtedly  considered  by  the  author  to  exist  in  Cuba;  never- 
theless, since  no  definite  statement  to  this  effect  nor  the  citation  of 

a  collector's  number  accompanies  the  description,  the  type  locality 
as  given  and  also  as  implied  in  the  personal  specific  name  must  be 

considered  the  correct  one  for  the  species.  There  exists  a  very 

close  relationship  between  the  various  forms  of  D.  ainbigua  and 

species  described  from  regions  of  the  Orient,  but  a  discussion  of 

this  relationship  is  beyond  the  scope  of  the  present  article. 

As  one  may  judge  from  the  above  discussion,  Agariais  Acscnli 

is  a  variable  species  and  liable  to  confuse  the  collector  w^ho  relies 

too  much  upon  regularity  of  pore-structure.  If  one  considers  the 

variability  of  the  genus,  however,  he  will  have  little  trouble  in 

distinguishing  it  by  color,  surface  and  size.  It  is  found  on  stumps, 

trunks,  and  other  forms  of  decaying  wood  of  oak,  sycamore,  etc., 

in  the  Southern  states.  .  Specimens  are  at  hand  from  Missouri, 

Demetrio;  Kansas,  Bartholomew ;  Ohio,  Morgan,  Lloyd ;  South 

Carolina,  Rqvenel ;  Florida,  Martin,  Ran,  Calkins,  Lloyd;  Texas, 

Hodson  J  20. 

5,   Agaricus  deplanatus  (Fr.) 

Daedalea  elegans  Spreng.  Vet.  Acad.  Hand!.  51-  1820. — Fn 

Syst.  i:  335.  1821  ;  Elench.  69.  1828.  Not  Agaricus  ele- 

gans  Scop.  Fl.  Carn.  ed.  2.  2  :  438.      1772. 

Daedalea  deplaiiaia  Fr.  Linnaea  5:   513.      1830. 

Lenmtes  deplanata  Fr.  Epicr.  404.      1838. 

Trametes  elegans  Fr.  Epicr.  492.      1838. 

Trauietes  centralis  Fr,  Nov.  Symb.  95.      185  i. 

The  name  Daedalea  elegans  was  first  assigned  to  plants  found 

on  tree  trunks  in  Guadeloupe.     Sprengel's  original  description  is as  follows  : 

''  D.  coriaceo-lignosa  sessilis,  pileo  supra  albido  glaberrimo, 

subtus  alutaceo,  lamellis  anastomosantibus  in  poros  marginales 

abeuntibus." 

This  was  enlarged  by  Fries  after  the  study  of  a  considerable 

variety  of  forms.  Ten  years  later  Fries  himself  described  another 

form  of  the  same  species  collected  by  Beyrich  in  Brazil  under  the 

name  of  Daedalea  deplanata.     His  Trametes  centralis,  also  a  syno- 
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nym,  Is  based  upon  collections  made  in  the  West  Indies,  Costa 

Rica  and  Mexico,  in  which  the  sporophores  are  sessile  at  the  cen- 
ter,  with  pores  decurrent  to  the  base. 

Other  species,  either  synonymous  or  closely  related  to  those 

above  described,  but  purposely  kept  separate  at  this  time  from 
North  American  forms  are  as  follows  : 

Daedalea  mnaiiitoides  Palis,  de  Beauv.  Fl.  Owar.  I  :  44,  pi.  2^, 

1804,  Daedalea  Palisoti  Fr.  Syst.  I  :  335.  1821.  Lenzites  Pali- 
soti  Fr.  Epicr.  404.    1838.    Afzel.  Fung.  Guin.  i  :  //.  //,  f.  2j.  a^ 

b.  The  species  was  described  from  Oware,  growing  on  trunks.  I 

know  of  no  reason  for  changing  the  specific  name  to  Palisoti. 

Daedalea  repandaY^x^.  Freyc.  Voy.  168.  1826.  Mont.  Cuba 

382.  pL  //.  /.  ̂.  1842.  Lenzites  repanda  Fr.  Epicr.  404.  1838. 

(Not  Agariens  repandiis  Bull.)  Described  from  the  island  of 

Rawak  as  "  D.  latissima  albido-pallens,  pileo  glabro  zonato  mar- 

gine  repando,  sinulis  angustis  densis,  margine  subdentatis.*'  Mon- 
tagne  adopts  the  name  for  Cuban  specimens  and  cites  D.  polita^ 

D,  deplanata,  D.  laevis^  D.  applafiafa,  D.  Palisoti  and  D.  indiea  as 

synonyms.  He  appears  to  have  given  considerable  attention  to 

the  various  forms  in  Cuba  with  reference  to  growth  and  variation. 

Daedalea  polita  Fr.  Linnaea  5  :  514.  1830.  Lenzites  polita  Fr. 

Epicr.  404.  1838.  Described  from  specimens  in  the  herbarium 

of  Willdenow  collected  by  Bory  on  Bourbon,  or  Reunion,  Island. 

The  type  in  Fries'  herbarium  has  the  exact  contour  of  A.  Aescnli, 
but  is  thinner.  The  surface  is  like  that  of  A.  Aescttli,  but  the 
pores  are  more  like  those  of  ̂ .  dcplanatiis. 

Daedalea  applanata  Kl.  Linnaea  8:  481.  1833.  Lenzites 
applanta  Fr.  Epicr.  404.  1838.  Collected  on  trunks  in  the  island 
of  Mauritius    by  Telfair  and   described  from   the   herbarium  of ft 

Hooker.    The  author  questions  if  it  is  not  D.  deplanata  Fr.  or  D. 
polita  Fr. 

Poly  poms  (Trametes)  lactiimts  Berk.  Ann.  Mag.  Nat.  Hist. 
10:  Suppl.  373.  1843.  Described  from  specimens  collected  by 
Koenig  In  Ceylon  and  named  by  him  in  herbarium  ''Boletus  lac- 

tens:'  Berkeley  does  not  distinguish  it  from  forms  found  in  the West  Indies. 

platyp 

1 844- 1 846.     This 

Daedalea  repanda 
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Pers,,  but  the  author,  who  was  at  that  tune  but  little  acquainted 
with  oriental  forms,  thinks  that  the  stipe  and  pores  sufficiently 

distinguish  it  from  Persoon's  species. 
This  eKceedingly  variable  and  very  attractive  species  is  abun- 

dant on  decaying  wood  in  tropical  America.  In  some  localities 

the  young  sporophores,  although  tough,  are  used  as  food  by  the 
natives.  It  differs  from  A.  Aesciili  in  being  thin  and  flexible  and 
usually  much  more  zonate,  though  at  times  the  two  species  are 
not  easily  distinguished.     One  is  here  forcibly  reminded  of  Fycno- y 

poms  cinnabanmcs  and  Pycnopor us  sanguineus^  which  exhibit  much 

the  same  relations,  indicating  that  the  effect  of  tropical  conditions 
may  be  to  produce  a  thinner,  more  expanded  and  more  zonate 

sporophore. 
Specimens  are  at  hand  from  Florida,  C,  G.  Lloyd ;  Bahamas, 

Mrs,  Britton  yyj,  8^j ;  Porto  Rico,  Wilson  2g^ ;  Hayti,  Nash 
2j^,  2^0;  Cuba,  Uyiderxvood  &  Earle  1^22^  Hamilton  ;  Mexico, 

Egeling ;  Nicaragua,  Smith  ;  British  Guiana,  Millspaugh  i3S2g  ; 
Honduras,  Wilson  411 ;  Yucatan,  Millspaugh  sySoo  ;  Colombia, 
Baker. 

Species  inquirendae 

Daedalea  sitbtonicntosa  Schw,  Syn.  Fung.  Car.  68.  18 18.  De- 
scribed from  North  Carolina  material  as  follows  : 

"  D.  minor  gibbosa,  zonis  elevatis  subtomentosis  albida,  sinu- 
bus  poriformibus  angustis  albis  et  pallidis.  Passim.  Species  non 

valde  distincta.     Pileus  glaber  tuberculosus." 
This  is  very  probably  another  synonym  of  A,  confragosus,h\x\. 

I  have  not  been  able  to  find  type  material.  Even  Schweinitz  him- 
self says  that  it  is  not  a  v^xy  distinct  species. 

Irpex  inaximus  Mont.  Ann.  Sci.  Nat.  II.  Bot.  8:  364,  1837. 

Syll.  Crypt.  174.  1856.  Poly  poms  labyrinthicus  Mont.  Cuba, 

406.     1842  (not  P.  labyrinthicus  Fr.  Elench.  83.      1828). 

This  species  was  described  from  material  collected  by  Ramon 

de  la  Sagra  on  the  trunks  of  trees  in  Cuba.     Montagne*s  earlier 
description  is  as  follows  : 

"  Pileo  coriaceo  tenui  reniformi  plano-conv^exo  velutino  mar- 
ginem  versus  repandura  acutum  concentrice  sulcato  demum  basi 
glabrescenti  subradiato  dentibusque  confertis  acutis  pubescentibus 

ochroleucis/' 
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''  Pileus  8  poll,  transversim  latus,  6  poll,  longus,  vix  lineam 
semis  cum  dentibus  crassus,  subtus  vel  ad  marginem  prolifer. 

Eximie  distincta  species  nee  cum  ulla  alia  confundenda." 
Before  the  appearance  of  his  work  on  Cuban  cryptogams, 

Montagne  seems  to  have  changed  his  mind  regarding  the  distinct- 

ness of  this  species  and  in  that  work  adopts  Fries'  name  and 
description  for  his  plant. 

Lendtes  tenuis  Lev.  Ann.  Sci.  Nat  III.  Bot.  5:  122.  1846. 

Collected  on  trunks  in  Guadeloupe  and  thus  described  : 

**Pileo  subflabellato  coriaceo  azono  nudo  pallide  ochroleuco 
postice  fuscescente  margine  acutissimo  lobato  quandoque  prolifero, 
lamellis  rectis  dichotomis  anastomosantibus  acie  acutis  concolo- 

ribus.'' 
'*  Cette  espece  est  voisine  du  Lenziies  polita^  dont  elle  differe 

par  le  peu  d*epaisseur  du  chapeau  et  la  tenuite  des  lames;  la 
marge,  qui  est  tres  mince,  donne  quelquefois  naissance  a  d'autres 
petits  chapeaux.  II  atteint  de  8  a  10  centimetres  dans  son  plus 

grand  diametre." 
This  species  resembles  thin  forms  of  Agaricm  confragosiis^  but 

more  material  is  needed  to  determine  its  exact  relations. 

Dacdaleaviolacea  Lev.  Ann.  Sci.  Nat.  III.  Bot,  5:  142.  1846. 
Described  from  specimens  collected  on  trunks  in  Cuba  as  follows : 

''  Pileo  coriaceo  applanato  semi-orbiculari  nudo  inaequabili 
zonato  lurido  e  basi  ad  marginem  patentem  acutum  lobulatum 

fibroso-radiato,  sinubus  minutissimis  anastomosantibus  violaceis." 
"Chapeau  coriace,  large  de  12  a  14  centimetres,  epais  de  5 

millimetres,  a  surface  zonee,  nue,  inegale,  marquee  de  stries  qui  nais- 

sent  de  la  base  et  s'etendent  a  la  marge.  Cette  espece  de  Daedalca 
rappelle  par  la  tenuite  des  sinus  ceux  de  V Hymenogramme  javensis^ 
et  presente  sur  les  deux  faces  une  couleur  violette  semblable  a 
celle  du  Poly  poms  Atibenamts.  On  ne  pent  cepandant  confondre 
ce  Dacdaka^  quoique  du  meme  pays,  avec  ce  dernier,  dont  les 

pores  sont  ronds.'* 
Daedalca  plumhea  Lev.  Ann.  Sci.  Nat,  III.  Bot  5  :  302.  1846. 

Described  from  plants  collected  on  trunks  in  New  York  as  follows: 

"  Pileo  sessili  reniformi  vel  semi-orbiculari  coriaceo  depresso 
zonato  inaequabili  nudo  plumbeo,  sinubus  lamellosis  labyrlnthi- 
formibus  laxls  obtusis  fuscis,  contextu  concolori." 

"  Chapeau  coriace,  semi-orbiculaire  ou  reniforme,  large  quel- 
quefois de  2  decimetres  :  sa  marge  tend  constamment  a  se  relever. 

La  surface  est  nue,  tuberculeuse.d'un  gris  plombe ;  les  sinus  sent 
apeu  pres  semblables  a  ceux  du  Dacdalea  guercina,  mais  d'une 
couleur  obscure,  ainsi  que  le  parenchyme  du  chapeau." 
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The  above  description  indicates  that  the  author  was  possibly 
deahng  with  old  and  darkened  specimens  oi  Agariciis  qiicrcinns. 

Daedalca  piibenda  B.  &  C.  Grevillea  i  :  6^,  1872.      Described 

from  plants  collected  in  Pennsylvania  by  Michener  as  follows  : 

*'  Pileo  molli-suberoso,  irregulari,  dimidiato,  hie  illic  tuber- 
culoso,  puberulo,  ochraceo  ;  margine  tenui  :  poris  parvis  demum 
sinuatis. 

?> 

<< Abo 

which  is  slightly  zoned,  attached  behind,  and  more  or  less  decur- 
rent,  even,  with  the  exception  of  a  few  obtuse,  tubercular,  eleva- 

tions, finely  pubescent ;  ochraceous ;  pores  about  1/50  inch 

across,  sinuated;  of  the  same  colour  as  the  pileus." 

LENZITES  Fr.  Gen.  Hymen.  10.      1836 

This   genus,  dedicated  to    Lenz,   was    described  by   Fries  as 
follows  : 

'*  Lamellae  coriaceae,  radiantes,  nunc  simplices,  nunc  poroso- 

anastomosantes,  acie  compaginatae  ;  dissepimento  pileo  floccoso." 
Fries  lists  only  tliree  species,  L.  betulina,  L,  abictiiia  and  L. 

hctcrojiiorpJia,  the  first  of  which  we  consider  the  type.  As  at 

present  limited,  the  genus  contains  only  tw^o  North  American 

species,  one  very  abundant  in  the  United  States  and  Canada  and 

the  other  known  only  from  Cuba. 

Synopsis  of  tlie  Korlti  American  species) 

Surface  of  the  pileus  conspicuously  tomejitose.  I-   L.  beiulina. 

Surface  of  the  pileus  finely  pubescent.  2.   Z.  cubensis. 

I.  Lenzites  betulina  (L.)  Fr. 

Agariais    betulinus    L.    Sp.    Pi.    1176.      1753.^ — Sowerby,   Eng. 
Fung,//.  182.      ̂ 799- 

Daedalea  betidina  Rebentisch,   Prodr.  Fl.   Neom.   371.     1804. — 
Fr.  Obs.  I  :   104.    18 15. 

Lenzites  betulina  Yx,  Gen.  Hymen.  10.    1836. 

Linnaeus  describes  this  species  as  "  Agaricus  acaulis  conaceus 

villosus :  margine  obtuso,  lamelHs  ramosis  anastomosantibus/' 

"  Fl.  Suec.  1085.  Habitat  in  Betulis."  Later  botanists  also  de- 
scribed it  under  various  other  names.  The  plant  is  exceedingly 

common  and  is  so  well  known  as  to  need  no  description,  being 

found   in  abundance  on  old   stumps,  fallen  branches   and    other 
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forms  of  deciduous  wood  throughout  the  north  temperate  zone. 

Fries  says  in  his  Epicrisis  that  it  is  confined  to  deciduous  wood, 

but  Peck  states  that  it  occurs  also  on  that  of  evergreen  trees.  I 

hav^e  never  seen  it  growing  upon  coniferous  wood,  but  many  of 
our  fungi  that  normally  occur  upon  deciduous  wood  have  been 

■  known  to  attack  that  of  dead  conifers  in  the  vicinity,  or,  in  barren 
regions,  when  hard  pressed  for  food. 

The  following  specimens  are  h'sted  in  order  to  give  some  idea 
of  the  range  of  this  species  :  Finland,  Karsten ;  Germany,  Sydoiv; 
Massachusetts,  Porter;  New  Yoxk,  Britton,  Murrill;  New  Jersey, 
Ellis,  Mrs.  Lobcnstinc ;  Pennsylvania,  Barbour ;  Virginia,  Murrill ; 
Tennessee,  Murrill  6j6 ;  South  Carolina,  Ravencl ;  Alabama, 
Earle  &  Baker;  Missouri,  Dcvictrio ;  Kansas,  BartJwloniciv ; 

Michigan,  Hicks;  Wisconsin,  Baker;  Montana,  Mrs.  Fitch. 

Many  other  collections  and  most  of  the  published  exsiccati  contain 
good  examples  of  this  fungus. 

2.   Lenzites  cubensis  B.  &  C. 

Lcnzites  cubensis  B.  &  C.  Jour.  Linn.  Soc.  Bot.  10  :  303.      1868. 
Described  from  plants  collected  by  Wright  in  Cuba  on  dead 

w^ood  as  follows  : 

"  Pileo  duro  ligneo  dimidiate  subvelutino  cervino  zonato 
rugoso ;  stipite  nuUo  vel  brevissimo ;  lamellis  repetite  furcatis 
crenatis  vel  crispis  concoloribus  latioribus." 

"  Pileus  2^  inches  broad  and  i  i^  inches  long." 
Nothing  is  known  of  this  species  beyond  the  above  description 

and  a  i^w  type  specimens  still  to  be  seen  at  Kew  and  Paris.  It 

appears,  however,  to  belong  with  our  common  species,  L.  betulina, 
from  which  it  may  at  once  be  distinguished  by  its  almost  glabrous 
surface.     It  is  no  doubt  rare  and  possibly  confined  to  the  higher 
altitudes  of  Cuba. 

Species  inouirendae 

Lendtes  Berkeleyi  Lev.  Ann.  Sci.  Nat.  III.  Bot.  5:122.  1 846. 
Based  upon  plants  collected  by  Menand  in  New  York.  Daedaka 
betulina  velutina  Berk.  (Ann.  Mag.  Nat.  Hist.  3:  38 1.  1839)  is 
cited  as  a  synonym  and  doubtless  accounts  for  the  specific  name 
adopted,     Berkeley's  description  is  as  follows  : 
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*'  Pileus  hard,  sessile,  dimidiate,  lobed,  deeply  zoned,  tawny, 
velvety.      Gills  rather  thick," 

'*  New  Orleans  and  other  parts  of  North  America.  Hooker 
Herbarium.  The  pileus  is  by  no  means  tomentose,  but.  clothed 
with  very  short  close  velvety  pubescence.  Vertex  sometimes 
lengthened  out  into  a  sort  of  stem.  Thelephora  lohata  varies  in 
the  same  way." 

Leveille's  description  of  the  species  is  as  follows  : 
"  Pileo  coriaceo  flexili  subreniformi  sessili  hirsuto  fulvo  zonis   . 

confertis  prominentibus  notato,  lamellis  latissimis  distantibus  acie 

integris  ochroleucis." 
*'Chapeau  presque  reniforme,  coriace,  large  de  4  a  8  centimetres, 

d'une  belle  couleur  fauve,  avec  des  zones  saillantes  et  assez  rap- 
prochees  ;  les  lames  sont  tres  larges,  comparees  a  I'epaisseur  du 
chapeau,  jaunes,  a  marge  tranchante  et  entiere." 

In  their  Commentary  on  Schweinitz'   Synopsis,   Berkeley  and 

Curtis  determine  no.  486,  ''  D.  an  gibbosa^  ?  "  as  Lenzites  Bcrkekyi 
Lev. 

CERRENA  S.  F.  Gray,  Nat.  Arr.  Brit.  PI,  I  :  649.     1821 

This  genus  was  founded  upon  Cerrena  cinerea  (Pers.),  a  single 

species.  The  very  brief  generic  description,  *'Stem  distinct:  cap 

semicircular,"  is  followed  by  the  citation  of  two  synonyms  and  a 
short  description  of  the  species.  Although  the  descriptions  are 

unsatisfactory,  the  citations  point  very  plainly  to  a  definite  and  well- 
known  species  as  the  type  of  the  genus. 

Cerrena  unicolor  (Bull.)  Murrill 

Boletus  unicolor  Bull.  Herb.  France,  //.  ̂ 08.  17SS.  //.  501, 

1791.  —  Bolt.  Hist.  Fung.  Halifax,  Append.  163.  //•  i6j. 

r/Ql.  —  Sowerby,  Eng.  Fung.  //.  32^-     1 801. 
Boletus  decipiens  Schrad.  Spic.  169.    1794. 
Sistotrenia  cincremn  Pers.  Syn.  551.    i8or. 
Daedalea  unicolor  Fr.  Syst.  I  :  336.    182  i. 

Phyllodontia  Magnusii  Karst.  Hedvv.  22:    163.     18S3. 

Cerrena  unicolor  Murrill,  Jour,  Myc.  9:  91-    1903- 

This  species  w^as  first  described  from  France  byBulhard.    The 

ordinary  form   has   been   known   for  a  long  time,  but  European 

mycologists  were   considerably  puzzled  in  1876   by  the  discovery 

of  a  peculiar  hydnoid  form  on  a  birch  stick  in  the  fern  house  at 
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Berlin.  Specimens  were  sent  to  various  mycologists  and  one  of 

them  was  described  by  Karsten  as  Phyllodontia  Magmisii^  in 

honor  of  the  discoverer,  and  became  tile  type  of  a  new  genus. 

Hennings  later  found  specimens  of  the  same  form  in  the  same 

place,  and  traced  their  connection  with  Daedalea  iinicolor. 

Cerrena  tuiicolor  Is  extremely  abundant  on  stumps,  logs  and 

various  other  forms  of  decaying  deciduous  wood  in  the  north  tem- 
perate zone.  New  pilei  form  early  in  the  season  from  the  old 

ones,  the  surface  being  at  first  light  yellowish-white  and  very 
hairy,  becoming  gray  with  age.  The  tubes  are  porous  in  very 

young  stages,  but  soon  unite  into  complicated  labyrinthiform 

channels  and  later  split  up  into  teeth  resembling  those  found  in 

i\\t  Hydfiaccae,  No  choice  beyond  deciduous  wood  is  apparent  as 

regards  host ;  oak,  beech,  poplar,  walnut,  hickory,  birch,  elm, 

apple  and  various  other  broad-leaved  trees  serving  as  food  when 
dead  or  decayed. 

Specimens  have  been  examined  in  all  the  published  exsiccati 

that  pretend  to  exhibit  northern  plants  of  this  group.  From  the 
following  list  a  good  idea  may  be  gained  of  the  wide  range  of  the 
species:  KwssIb.,  Jaczezvski ;  Sweden,  Romcll ;  Germany,  Magnus; 
Austria,  Bresadola  ;  France,  Patoiiillard ;  Newfoundland,  Wag- 
home;  Maine,  Ellis \  New  Hampshire,  Gerard,  Blake,  Jeffries ; 
Massachusetts,  Miss  Minns  ;  New  York,  Shear,  Ellis,  Undcnvood, 
Earle,  Peck,  Murrill ;  New  Jersey,  Ellis,  Undenvovd,  Earle,  Mur- 

rill;  Pennsylvania,  Herbst,  Stevenson,  Small,  Banker ;  Delaware, 
Commons;  West  Virginia.  Niittall :  Virginia.  Murrill  2^2  :  Ohio. 
Morgan,  Lloyd ;  Illinois.  Mrs.  Roy :  Missouri.  Demetrio  :  Kansas 
Crag  in  ; Hoh 

Species  inquirendae 

Daedalea  tortuosa  Cragin,  Bull.  Washburn  Lab.  Nat.  Hist. 

1:26.  1884.  Jour.  Myc.  i:  28.  1885.  Described  from  speci- 
mens collected  on  rotten  logs  at  Topeka,  Kansas,  as  follows  : 

"  Pilei  dimidiate,  convex,  often  imbricated  and  confluent,  between 
corky  and  woody,  strigose-roughened,  pale  yellowish-brown,  be- 

coming smoother  and  paler,  internally  concolorous,  zonate,  one- 
twelfth  to  one-eighth  of  an  inch  thick,  usually  once  or  twice  sul- 
cate  near  the  acute,  minutely  repand,  ferruginous-brown  margin. 
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(Margin  sometimes  concolorous.)  Hymenium  pale  cinnamon- 
brown,  generally  effused  at  the  base  and  abruptly  sub-porous  at 
the  margin.  Sinuses  labyrinthiform,  flexuose,  intricate,  torn  and 
toothed  ;  very  similar  to  those  of  D.  iinicolor  Fr.,  except  in  color 
and  much  larger  size.  The  largest  single  pilei  observed  measure 

about  two  inches  in  length  by  three  in  breadth." 
Authentic  specimens  of  this  plant  have  not  been  seen,  but 

there  appears  to  be  little  in  the  description  to  distinguish  it  from 
forms  of  Cerrena  tmicolor. 

FAVOLUS  Beauv.  Fl.  Owar.  i  :  i.  pi.  /.      1805. 

This  genus  was  founded  upon  a  single  species,  7^  ///r/?^^  Beauv., 

which,  although  commonly  known  under  the  name  of  Hexagona 

hirta^  recalls  the  true  honeycomb-like  structure  of  the  hymenium 
which  was  originally  the  distinguishing  feature  of  the  genus 
Favohis.  The  genera  Hexagona  and  Favohis^  both  monotypic  in 

origin,  Avere  interchanged  by  Fries  because  the  species  were  un- 
familiar to  him  and  they  have  been  incorrectly  used  ever  since. 

In  the  Systeina^  Fries  followed  Beauvois  and  included  Hexagona 

under  the  subgenus  Favohis  of  Polyportis.  In  the  Epierisis^  Fries 

includes  F.  hirttis^  Beauvois'  type,  in  the  genus  Hexagona  and  fol- 

lows it  with  H.  Mori,  Pollini's  type.  He  then  begins  his  genus 
Favoiiis  w^ith  F.  enropaeiis,  a  synonym  o{  H,  Mori. 

The  plants  of  this  genus  are  not  well  known,  few  as  they  are. 

The  two  species  ordinarily  collected  in  North  America  are  con- 
fined  to  the  tropics,  a  comparatively  unworked  region.  There  is 
little  difference  either  in  the  abundance  or  the  distribution  of  these 

species,  but  they  may  be  easily  distinguished  by  color  and  mark- 

ings. Both  species  vary  rather  remarkably  in  the  size  of  their 

pores.  Berkeley  frequently  commented  upon  it  in  his  writings  and 

his  varieties  testify  to  the  fact.  There  appears  to  be  absolutely 

no  other  different  character  accompanying  this  difference  in  pore 

measurement.  A  large  collection  of  specimens  is  needed  in  order 

to  guess  at  the  cause  of  this  variation,  w^hich  at  times  amounts  to 
two  or  three  diameters. 

Synopsis  of  1  lie  IHortti  American  species 

Surface  marked  with  white  and  light-brown  zones-  I.  F.  tmtiis. 

Surface  variegated  with  dark-brown  and  purple  zones.  2.  F,  variegata. 
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I.  Favolus  tenuis  (Hook.) 

Hook,  in  Kunth.  SvnoDsis  I 1822.    Not 

B,  retiadaUis  Schaeff. 

Boletus  tcmds  Hook,  in  Kunth.  Synopsis  i  :  (10).      1822. 

Polyporus  polygrammiis  Mont.  Ann.  Sci.   Nat.   H.    Bot  8:  365. 
1837. 

Hexagona  tcmds  Fr.  Epicr.  498.      1838. 

Hexagona  poly  gramma  Yx,  Epicr.   497.    1838.  —  Mont.   PI.  Cell. 

Cuba  379.  pL  j^./.  J.      1842. 

Hexagona  favoloidcs  Peck,  Bull,  Torrey  Club  10  :   'j'^,      1S83. 
This  species  is  found  in  the  Linnaean  herbarium  marked 

Boletus  favus^  but  not  by  Linnaeus  nor  with  his  sanction.  It  was 

first  described  by  Hooker  from  plants  collected  in  the  Andes 

between  Popayan  and  Almaguer  by  Humboldt,  under  the  name  of 

Boletus  retienlatus.  Following  this  species  on  the  next  page  is 

Boletus  temds,  described  as  differing  from  the  preceding  in  its 

paler,  smooth,  dimidiate  pileus  and  empty  pores.  According  to 

Klotzsch,  Boletils  reticidatus  is  only  a  monstrous  form  o{  Boletus 

temds  with  the  pores  spongy-stuffed  and  the  pileus  orbicular,  fixed 
at  the  center  and  more  than  usually  reticulate-rugose  on  the 
surface.  This  view  is  strengthened  by  the  fact,  which  Hooker 

states,  that  the  two  species  were  found  growing  together. 

In  reviewing  Klotzsch's  work  in  1839,  Berkeley  lists  Boletus 
retieidatus  as  synonymous  w^ith  Boletus  temds  and  enlarges 

Hooker's  description  from  the  original  specimens,  explaining  that 
the  monstrous  form  in  question  was  caused  by  the  accidental 
reversal  of  the  log  or  branch  upon  which  it  grew  and  that  the 

spongy-stuffed  pores  were  due  to  the  beginning  of  a  new  pileus, 
while  the  abnormal  reticulations  on  the  surface  w^ere  caused  by  a 
new  hymenium  beginning  to  form  on  the  old  pileus.  This  leaves 
practically  no  doubt  as  to  the  identity  of  the  two  species ;  but 

since  the  first  name  is  antedated  by  one  of  Schaeffer's,  Boletus 
temds  would  hold  for  our  plants  in  spite  of  the  doubt. 

The  Cuban  plant,  finely  described  and  figured  by  Montague, 

appears  in  the  figure  to  have  larger  pores  than  plants  from  else- 
where, but  the  type  collections  do  not  indicate  that  it  is  specifically 

different. 
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Peck's  species,  described  from  plants  collected  by  J.  J.  Brown 
on  the  Roatan  Islands  off  the  coast  of  Honduras,  is  well  repre- 

sented by  a  number  of  specimens  collected  recently  in  Honduras 
by  Wilson,  and  I  do  not  find  it  distinct  in  its  mature  stages  from 

Hooker's  plant.  The  fresh  young  sporophores  have  a  strong 
resemblance,  as  Peck  says,  to  forms  of  Agaricus  confragosus. 

This  species  is  fairly  common  and,  in  some  localities,  rather 

abundant  in  tropical  America.  Among  the  plants  examined  the 
following  may  be  mentioned  :  Guayaquil,  Lagerkeim ;  Colombia, 

Baker ;  Nicaragua,  C.  L,  Smithy  Shiviek ;  Honduras,  Wilson  ̂ , 

410^  44g  ;  Mexico,  C,  L.  Sviith;  Cuba,  Wright ^i^,  Wilson. 

2.   Favolus  variegatus  (Berk.) 

Hexagona  varicgata  Berk.  Ann.   Mag.    Nat,    Hist.   II.  9:    196. 
1852.     Proc.  Amer.  Acad.  Arts  &  Sci.  4  :   122.  1858. 

This  species  was  first  described  from  plants  collected  in  San 

Domingo,  as  follows  : 
i 

**  Pileo  tenui  coriaceo  dimidiato  rugoso  crebri-zonato  multi- 

color! velutino  ;  hymenio  umbrino  poris  mediis/' 
It  is  a  very  showy  plant  and  rarely  escapes  the  collector,  being 

large  and  much  expanded,  with  surface  brilliantly  marked  with 

variegated  zones  of  red  and  brown  tints.  The  typical  form  occurs 

in  southern  Florida  and  the  West  Indies  in  fair  quantity,  while  it 

ranges  either  in  this  form  or  in  one  with  smaller  pores,  called  var. 

membrajiacea  at  Kew,  to  various  parts  of  Central  America  and 

into  South  America,  The  well-known  tendency  of  species  in  this 

genus  to  vary  in  pore  measurement  prevents  me  from  founding  a 

species  on  the  variety  just  mentioned.  Possibly  when  more  is 

known  of  the  plants  in  the  field,  such  a  separation  may  be  found 
desirable.  • 

Specimens  are  at  hand  from  Florida,  Calkms,  Small  &  Nash, 

Small  &■  Carter ;  Costa  Rica,  Endrcs ;  Nicaragua,  Wright,  C.  L. 

Smith;  Mexico,  Egcling ;  Colombia,  Baker;  Brazil,  Glaziou, 

Balanza  ;  Ycru,  Pearce ;  Boliv'iSi,  Bang. 

Species  inquirendae 

Hexagona  papyracea  Berk.  Ann.  Mag.  Nat.  Hist.  10  :  Suppl. 

379.  1 843.    Described  from  some  unknown  locality ;  possibly  from 
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Brazil.  The  pileus  is  said  to  be  nine  inches  broad,  five  inches  long 

and  as  thin  as  paper,  resembhng  most  a  species  gathered  by  Schom- 

burgk  in  Brazil  communicated  by  Berkeley  to  Montagne  under 

the  name  of  Hexagona  varicgata,  but  considered  by  him  only  a 

non-setose^state  of  his  Hexagona  aaikata, 

A  specimen  in  the  herbarium  of  the  Agricultural  Department 

at  Washington,  collected  by  Wright  in  Nicaragua  and  labeled 

Hexagona  papyracea  Berk.,  differs  from  plants  ordinarily  called 

Hexagona  variegata  in  its  thinner,  flexible  pileus  and  smaller,  stag- 

colored  pores.  There  is  such  a  specimen  also  in  the  herbarium  of 
the  New  York  Botanical  Garden  collected  in  the  Peruvian  Andes 

He. Both  of  these 

specimens,   however,  are   only  van    memh^anacea    of  Hexagona 
variegata,  as  type  plants  at  Kew  show. 

Hexagona  cingulata  Lev.  Ann.  Sci.  Nat.  III.  Bot.   2:   200. 

1844.  Described  from  material  collected  in  Hispaniola  as  follows  : 

"  Pileo  coriaceo  reniformi  membranaceo  nudo  zonato  pallide 
cinereo  nitente,  alveolis  mediis  fuscis  e  rotundo  hexagonis  intus 

cinereis.** 4 

''Petite  espece  reniforme,  nue,  zonee,  de  couleur  pale  cendree, 
et  brillante,  large  de  2  a  4  centimetres  ;  s^^s  alveoles  sont  parfaite- 
ment  regulieres,  de  moyenne  grandeur,  fauves,  obtuses  a  la  marge, 

et  cendrees  a  Tinterieur." 
From  the  above  description  this  species  can  hardly  be  different 

from  Favolus  temds  (Hook.). 

Hexagona  leprosa  Fr.  Nov.  Symb.  101/  185 1.     Described  as 
follows  : 

*'  Pileo  suberoso  crasso  pulvinato  laevigato  leproso-pruinoso 
umbrino,  alveolis  profundis  amplis  acutis  fusco-umbrinis,  intus 

nudis." 
.     *'  In  Insula  San  Jan,  Indiae  occidentalis.     Oersted."  . 

Plants  of  this  name  at  Kew  are  very  distinct  from  other  North 

American  species,  being  much  thicker  and  having  much  longer 

tubes,  reminding  one  somewhat  of  a  wasp's  nest.  Further  study 
is  necessary  before  their  exact  relations  are  known. 

Hexagona  unicolor  Fr.  Nov.   Symb.    loi..  1851.      Described F 

from  "America  calidiori"  as  follows  : 

'*  H.  unicolor^  dilute  ferruginea,  pileo  coriaceo  rigido  subflexili 
appl^nato  concentrice  sulcato  glabro,  alveolis  mediis  vadosis 

angulatis.** 
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The  following  notes  are  appended  to  the  description  : 

*'  Pileus  dimidiatus,  sessilis,  peltato-adnatus,  reniformis,  2  unc. 
circiter  transversirn  latus,  passim  plures  imbricati,  dilute  ferrugin- 
eus,  non  priorum  instar  incrassatus,  sed  tenuis  applanatus  subflex- 
ilis,  rigescens  tamen,  sulcis  concentricis  concoloribus  exaratus  (nee 
a  basi  radiato-rugosus),  glaber.  Margo  acutus,  passim  incisus, 
concolor.  Contextus  floccosus,  dilute  ferrugineus.  Fori  medii, 
regulares,  4-6-goni,  obtusiusculi,  dilute  cinnamomei. — Inter  fungos 
Americanos  inveni^  sed  locum  specialem  ignoro." 

The  type  of  the  species  I  have  not  seen,  but  the  description 

indicates  that  it  is  not  far  from  Favohts  teniih  (Hook.).  This  opin- 
ion is  strengthened  by  comparing  Hexagona  fasciata  Berk,,  which 

Fries  says  is  very  near  his  Hexagona  tinicolor. 

Certain  resupinate  forms,  such  as  Hexagona  carbonaria  B.  & 

C.  (Grevillea  i:  68.  1872),  Hexagona  paUe7is  Sacc.  (Misc.  Myc. 

2  :  14.  1884)  and  Hexagona  vittata  Ell.  &  Macbride  (Bull.  Iowa 

Lab.  Nat  Hist.  4:  68.  1896),  described  from  South  Carolina, 

Mexico  and  Nicaragua  respectively,  hardly  come  within  the  scope 

of  the  present  paper. 
New  York  Botanical  Garden. 





Further  observations  on  Taxodium 

Roland  M.  Harper 

Since  the  publication  of  my  paper  on  Taxodium  distichum  and 

related  species  ̂   I  have  spent  three  more  seasons  in  the  coastal 
plain  of  Georgia,  where  I  have  now  had  the  southeastern  repre- 

sentatives of  this  genus  under  observation  every  month  in  the  year 

except  December,  and  I  am  now  able  to  present  some  additional 
notes  on  them. 

One  reviewer  of  that  paper  (who  is  among  the  foremost  of 
A has 

expressed  the  opinion  "that  Taxodium  imbricarium  will  prove  to 

be  merely  an  ecological  variety  "  of  T.  distichum.  If  this  is  the 
case,  then  some  hundreds  if  not  thousands  of  long  established  and 

universally  accepted  species  will  have  to  be  placed  in  the  same 

category.  But  the  fact  that  these  two  species  remain  perfectly 

distinct  when  cultivated  in  the  same  soil  (as  noted  on  the  last  page 

of  my  previous  paperj,  not  to  mention  the  considerable  difference 

in  their  geographical  distribution,  ought  to  dispose  of  the  "ecolog- 

ical variety "  question.  From  all  the  evidence  at  hand  at  the 
present  writing  the  conclusion  is  irresistible  that  T.  ijubricarium  is 

abundantly  distinct.  The  only  substantial  argument  which  could 

be  urged  against  the  recognition  of  this  species  Is  the  occurrence 

of  trees  intermediate  (in  some  characters  at  least)  between  it  and 

T,  distichum.  But  these  are  outnumbered  a  hundred  to  one  (in 

Georgia  at  least)  by  typical  and  unmistakable  specimens  of  T 

imbricaiium,  f  and  should  not  invalidate  the  species  any  more 

than  the  intermediate  forms  in  countless  other  genera  do. 

My  work  will  doubtless  admit  of  some  criticism  from  a  geo- 

logical standpoint,  however.  My  attention  has  been  called  by  a 

geologist  friend  to  the  fact  that  what  has  been  passing  under  the 

*BuIl.  Torrey  Club  29  :  383-399.     June,  1902. 

fl  have  records  of  three  or  four  hundred  stations  in  Georgia  for  T.  imbricarium, 

at  each  of  which  there  may  be  from  ten  to  several  thousand  individuals;  while  the 

intermediate  form  I  have  seen  only  about  twenty  times,  and  never  more  than  a  hundred 
trees  at  a  time. 

105 



106 Harper:   Observations  on  Taxodium 

name  of  the  Lafayette  formation  in  Georgia  and  some  other 
 states 

is  probably  divisible  into  two  or  three  different  horizons.  
One  of 

these  may  be  the  Grand  Gulf,  which  has  recently  been  a 
 sub- 

ject of  considerable  controversy.*  Until  geologists  have  settled
 

this  point  among  themseWes  I  can  make  no  satisfactory  
correc- 

tions in  this  respect.  However,  when  the  whole  truth  is  known 

these  two  species  of  Taxodium  will  surely  be  found  to  stand 

always  in  some  such  relation  to  the  superficial  formations  as  I 

have  already  indicated,  whether  my  present  identification  of  these 

formations  is  correct  or  not. 

It  is  absolutely  certain  though  that  Taxodium  distichum  grows 

Fir.URK  I.    Taxodium  distii/iiun  gruwing  on  Lower  Oligocene  rocks  on  right  bank 
of  Flint  River,  Sumter  County.     July  5,  1902. 

directly  on  the  underlying  rocks  of  the  coastal  plain,  as  I  had 

excellent  opportunity  to  observe  on  the  Flint  River  east  of  Amer- 

icus  in  July,  1902,  when  the  water  was  unusually  low  for  that 

time  of  year  {s&o.  figure  /).  And  similar  conditions  have  doubt- 

less existed  for  thousands  of  years,  for  according  to  Bibbins  f  fos- 
■   ^    ^^           1   ^-     ■    B-^^  ^_^M^^^M__|_^^^^    —^   1   JJIJ   ^  ̂ ^^^^^^^^^™"     ^ 

*  For  a  discussion  of  the  nomenclature,  relationships  and  distribution  of  this  for- 

mation the  reader  is  referred  to  the  following  papers  in  Science  (new  series),  all  en- 
titled «*The  Grand  Gulf  Formation"  :  — Smith  &  Aldrich,  i6  :  835-837.  November 

21,  1902;  Dall,  16:946,947.  December  12,  1902;  Smith  &  Aldrich,  18:20^26. 

July  3,  1903  ;  Dall,  18  :  83-85.  July  17,  1903  ;  Hilgard,  i8  :  1S0-182.  August  7, 
1903. — See  also  Dall,  Trans.  Wagner  Free  Inst.  Sci,  3  :  1561-1564.      1903. 

t  Plant  World  i  :  164-166.     August,  1898. 
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sil  cypress  stumps  have  been  found  on  the  shores  of  Chesapeake 
Bay  with  their  roots  imbedded  in  Cretaceous  strata.  It  was  at 

first  supposed  that  the  stumps  themselves  were  of  Cretaceous  age, 
but  subsequent  investigations  by  the  same  author  and  Dr.  Hollick 
have  shown  that  the  trees  grew  in  Pleistocene  times,  sending  their 
roots  down  into  the  Cretaceous  strata  on  which  they  stood,  and 
the  stumps  have  been  preserved  ///  situ. 

The  actual  contact  of  T.  imhricarmm  with  the  Lafayette  for- 
mation (or  what  passes  for  it)  has  not  yet  been  observed,  and 

could  hardly  be  without  having  special  excavations  made  for  the 

purpose,  but  I  have  often  seen  this  formation  exposed  (particularly 

in  railroad  cuts)  within  a  few  yards  of  colonies  of  this  tree. 
The  relations  of  the  two  species  under  consideration  to  the 

geological  formations  are  well  illustrated  at  Bull  Head  Bluff  on 

the  Satilla  River  in  Camden  County,  Georgia,  which  I  visited  in 

August,  1902.  The  bluff  is  about  eight  feet  high,  and  exhibits 

the  following  section,  in  descending  order  :  Two  feet  of  Colum- 
bia sand,  five  feet  of  reddish  clay  (Lafayette  ?),  and  about  a  foot 

of  stiff  bluish  clay  (doubtless  Tertiary,  but  exact  age  unknown). 

Typical  Taxodiiun  distichum  grows  here  along  the  water's  edge, 
below  the  Lafayette,  while  a  hundred  yards  or  so  away  from  the 

river  equally  typical  7!  imbricarhim  flourishes  in  moist  pine-bar- 
rens. 

Ecologlsts  have  had  a  good  deal  to  say  recently  about  drained 

and  undrained  swamps,  and  the  remarkable  differences  in  their 

flora.  If  they  would  examine  the  habitats  of  the  two  taxodiums 

they  would  find  that  T.  distichum  always  grows  in  "drained" 
swamps,  and  T.  imbricaritim  usually  in  ponds,  which  are  of  course 

"  undrained."  In  the  Southeastern  States,  as  in  other  parts  of 

the  country,  there  are  very  few  species  common  to  both  habitats. 

In  their  relation  to  limestone  the  taxodiums  are  equally  distinct, 

T.  distichum  being  essentially  a  limestone-loving  species  and  T. 

imbricari7im]Ms\.  the  opposite.  (The  latter  often,  perhaps  always, 

grows  over  hmestone,  but  never  in  contact  with  it,  some  more 

recent  formation  always  intervening.) 

There  are  also  some  additional  morphological  characters  which 

I  overlooked  before,  by  which  the  two  species  under  consideration 

may  be  distinguished.     In  Washington  in  the  spring  of  1902  my 
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attention  was  called  by  Dr.  J.  N.  Rose  to  a  difference  in  the  bark 

of  cultivated  specimens,  that  of  T,  imbincarhtm  (cultivated  there 

under  the  name  of  Glyptostrolms)  being  considerably  thicker  and 

more  coarsely  ridged  than  that  of  T.  distichum.  On  my  return  to 

the  field  I  soon  found  that  the  same  was  a  constant  and  well-defined 

character  of  the  wild  trees,  and  it  has  since  been  of  considerable 

assistance  to  me  in  studying  their  distribution,  particularly  in  the 
winter  months  when  the  leaves  were  fallen. 

There  is  also  a  marked  difference  in  the  knees,  those  of  T.  im- 

bricariiini  being  short  and  rounded,  often  almost  hemispherical, 

while  those  of  T,  disticJuim  are  usually  slender  and  acute,  some- 
times reaching  a  height  of  six  feet  (in  the  Suwannee  River  in 

Clinch  County,  for  instance).  The  latter  species  seems  to  produce 

knees  much  more  abundantly,  Elliott's  opinion  to  the  contrary 
notwithstanding.      In  both  species  the  height  of  the  knees  and 

w 

that  of  the  enlarged  base  of  the  trunk  usually  indicates  the  maxi- 

mum level  of  the  water  in  which  they  grow,"^  with  the  exceptions 
that  in  deep  ponds  the  knees  of  T.  imbricarium  are  entirely  sub- 

merged or  perhaps  wanting,  and  in  many  creek  swamps  those  of 

Z!  distichuvt  are  very  small  and  do  not  grow  as  high  as  the  en- 

largement of  the  trunk.  In  May,  1904,  I  saw  in  the  pine-barrens 
near  Douglas,  Georgia,  in  a  place  which  had  once  been  a  small 

mill-pond,  some  saplings  of  7!  imbricarmm  with  trunks  perceptibly 
enlarged  up  to  about  six  feet  from  the  ground,  which  was  just  the 

height  of  the  dam.  In  cultivation,  where  they  are  never  inun- 
dated, it  has  been  my  observation  that  each  species  produces  a 

slight  but  characteristic  enlargement  of  the  trunk.  (The  speci- 
mens on  the  grounds  of  the  Smithsonian  Institution  and  Depart- 
ment of  Agriculture  in  Washington  are  good  examples.)  This 

does  not  agree  with  the  recently  published  observations  of  Dr.  S. 

M.  Coulter.f  In  wet  pine-barrens,  where  there  is  likewise  no 
inundation,  the  enlargement  of  the  base  of  71  imbricarmm,  though 
insignificant  compared  with  what  it  is  in  ponds,  is  always  present 

{s^t  figure  4),  In  any  one  stream  or  pond  the  enlarged  bases  are 
all  the  same  height,  regardless  of  the  size  of  the  tree. 

*  This  was  noted  in  the  case  of  T,  distichum  by  Dickeson  and  Brown  in  a  paper  on 
the  cypress  timber  of  Mississippi  and  Louisiana,  in  1S48  (Am.  Jour.  Sci.  II.  5  :  15-22). 

tRep.  Mo.  Bot.  Gard.  15  :  59.//.  13-18.     1904, 
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Figure  2.    Taxodiuni  imbricarium  in  a  shallow  pine -barren  pond  in  Coffee  County, 
July  24,  1902.     Note  the  rounded  knees  and  the  very  abrupt  enlargement  of  the  trunks. 

The  water-level  in  this  pond  probably  does  not  vary  more  than  a  foot  or  two. 

Figure  3.    Taxodium  intbncarium  in Figure  4.    Taxodnim  imbricariumin 

Twenty  Mile  Creek,  Coffee  County.  Sept.  wet  pine-barrens  near  Douglas,  Coffee 

24,  1900.  Note  the  greatly  enlarged  County.  Base  of  trunk  not  conspicuously 

base  of  the  trunk  and  its  broad   rounded     enlarged.       Several    specimens  of  Finns 
ridges. ElHottiiin  background.     Feb.  3,  1904. 
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An 

hnbri- cariinn  which  had  been  felled,  showed  the  structure  of  the  base  of 

the  trunk  in  cross-section.  The  broad  longitudinal  ridges  of  wood 

become  pressed  against  each  other  as  they  grow,  closing  the 

sinuses  between  them  (as  shown  in  the  accompanying  diagrams), 

while  in  T.  distidmm  the  sinuses  are  open  and  rounded  and  the 

ridges  rather  sharp.  Ericaceous  shrubs  (such  as  Pieris  nitida  and 

Leucothoe  racemosd),  growing  close  to  the  base  of  such  a  tree, 

often  have  their  stems  caught  in  the  embrace  of  the  swelling 

ridges  and  then  appear  as  if  growing  out  of  the  Taxodium  above 

the  ground.     The 
phillyrcacfolia  *  may 

have  originated  in  some  such  way.  In  both  species  the  base 

seems  to  be  always  hollow  in  old  specimens,  and  knees  often 

grow  inside  it.  > 

Figure  5.  Ideal  cross-sections  of  hollow  enlarged  base  of  trunk  oiTaxodium  ivihri- 

carium  (<z)  and  T.  dhfichuin  [b).  (The  annual  rings  in  reality  would  be  ten  to  filty 
times  as  numerous  as  they  are  shown  here. ) 

Another  distinction  (though  rather  a  subtle  one)  between  these 
two  species  is  that  in  T.  disticJiitm  the  trunk  is  straight  but  not 

always  erect,  while  in  T.  imbricm'hnn  it  is  erect  but  not  always 
straight 

The  following  additional  notes  on  the  distribution  of  the  two M 

L 

southeastern  species  may  be  of  interest. 

Taxodium  distichum 

In  Georgia  the  inland  limit  of  this  species  reaches  the  fall-line 

at  the  eastern  border  of  the  state,  but  diverges  widely  from  it  west- 

ward, following  approximately  the  outcrop  of  the  Eocene  forma- 

*See  Torreya  3  :  21,  22,     February,  1903. 
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tions.  On  the  Savannah  River  it  ascends  just  to  Augusta  ;  on  the 
Ogeechee  and  its  tributaries  it  terminates  somewhere  between 
Louisville  in  Jefferson  County  and  the  Augusta  Southern  R.  R. 
in  Glascock;  on  the  Oconee  it  is  common  in  Laurens  and  Mont- 

gomery Counties,  but  terminates  at  or  near  the  Central  R.  R. 

bridge  in  Washington  and  Wilkinson;  on  the  Ocmulgee  it  ascends 
to  Twiggs  and  Houston  Counties  ;  on  the  FHnt  to  Macon  County 

am  told),  but  not  quite  to  the  twin  cities  of  Oglethorpe  and 
Montezuma  ;  and  on  the  Chattahoochee  I  have  seen  it  only  in 
Early  County  near  Saffold,  though  it  grows  in  low  grounds  near 
the  river  at  Columbia,  Alabama,  several  miles  farther  up.  On  the 
smaller  rivers  which  rise  below  the  fall  line  (and  are  therefore  not 
muddy),  it  ascends  the  Satilla  to  Bull  Head  Bluff  or  beyond,  the 

St.  Mary's  nearly  to  Its  head  at  the  southeastern  corner  of  Okefin- 
okee  Swamp,  the  Withlacoochee  to  Lowmdes  County,  and  the 

Ochlocknee  to  Moultrie.  (It  is  mostly  in  some  of  these  smaller 
•rivers,  such  as  the  Canoochee,  Ohoopee,  Satilla,  Suwannee,  Alla- 
paha  and  Withlacoochee,  that  the  puzzling  intermediate  forms 
occur.)  Near  the  coast,  in  the  counties  of  Glynn  and  Camden  in 

Georgia  and  Nassau  in  Florida,  this  species  occurs  away  from  the 

rivers  in  numerous  extensive  swamps,  the  character  of  whose  flora 

points  strongly  to  the  absence  of  the  Lafayette  formation. 

Its  most  frequent  associates  in  Georgia  are  Hicoria  aqiiatica 

'Planera  aquatica,  and  Nyssa  aqiiatica  (iV.  tinijlord). 
Dr.  R.  Ellsworth  Call'*'  has  published  some  interesting  notes 

on  the  occurrence  of  Taxodium  disticJiuin  in  eastern  Arkansas,  in 

which  he  says  among  other  things  :  ''From  the  top  of  Crow^ley^s 
'Ridge,  looking  either  to  the  east  or  the  west,  at  those  points  which 
command  the  valleys  of  the  St.  Francis  and  the  Cache,  the  cypress 

areas  can  be  readily  made  out  by  the  observer.  The  tops  of  the 

giant  trees  tow^er  far  above  the  heads  of  the  intervening  forests  and 

give  one  the  location  of  the  swamps  for  hundreds  of  square  miles.'' 

Some  outlying  stations  for  this  species  in  the  Edw^ards  Plateau 
of  Texas  (which  includes  Kerrville,  mentioned  in  my  previous  paper) 

have  been  described  by  Hill  and  Vaughan,  f  who  say  in  part : 

*'  The  occurrence  of  the  cypress  is  a  peculiar  anomaly.    This  tree. 

% 

Rep.  Geol.  Surv.  Ark.  iSSg^:   198-200.      1891. 

fAnn.  Rep.  U.  S.  Geol.  Surv.  18^:  210,  211.     1898. 
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which  ordinarily  grows  only  in  the  swamps  and  bayous  of  the  low 

subcoastal  regions,  attains  an  eaormous  size  at  the  edge  of  the 

deeper  holes  near  the  heads  of  permanent  water  of  the  Pedernales 

.  and  other  streams.  These  localities  are  at  altitudes  from 

1,000  to  1,750  feet  above  the  sea,  hundreds  of  miles  west  of  the 

great  cypress  swamps  of  the  eastern  tier  of  Texan  counties,  with 

which  they  have  no  possible  continuity."  (See  also  Bray,  U.  S. 
Dept.  Agric,  Bureau  of  Forestry  Bull.  47  :   53  ;  49  :   16.     1904.) 

TaXODIUM    IMBRICARIUM 

This  species  is  very  abundant  in  the  coastal  plain  of  Georgia, 

where  I  have  seen  it  in  every  county  in  which  Oligocene  or  later 

rocks  occur,  /.  €.,  from  the  inland  edge  of  the  pine-barrens  to 

Florida  and  the  coast.  On  the  way  to  Georgia  in  1903  I  saw  it 

in  Moore  County,  N.  C,  near  the  fall-line,*  and  in  Hampton 

County,  S.  C.  It  is  common  in  Nassau  and  Baker  Counties  in 

Florida,  but  no  data  are  yet  available  as  to  its  southern  limit  in 
that  state. 

Outside  of  the  pine-barrens  in  Georgia  there  are  several  out- 

lying stations  for  it,  where  it  grows  in  shallow  ponds.  These  have 
been  noted  as  follows :  In  Richmond  County  between  Adam  and 

Adventure,  in  Jefferson  near  Wadley,  in  Washington  near  Sanders- 

ville,  in  Taylor  near  "Reynolds,  and  in  Terrell  between  Bronwood 
and  Dawson.  All  these  localities,  according  to  the  best  informar 

tion  at  present  obtainable,  seem  to  be  underlaid  by  rocks  of  the 

Claibornian  division  of  the  Eocene.  The  Taylor  County  station 

is  of  interest  as  being  the  farthest  inland,  and  most  remote  from 

the  pine-barrens.  At  this  point  the  Taxoditan  is  in  imminent  dan- 
ger of  extinction,  most  of  the  trees  having  been  already  cut  and 

used  up  (it  being  apparently  the  only  cypress  pond  known  In  the 

vicinity),  and  few  if  any  young  trees  were  seen.  The  principal 

vegetation  of  this  pond  is  Liqjddamhar^  with  a  few  Crataegus 
aestivalis  bushes. 

Toward  the  coast  Taxodimn  inihicaritim  extends  nearly  to 

Brunswick,  within  two  or  three  miles  of  salt  water  and  not  over 

ten  miles  from  the  open  ocean.  There  its  habitat  and  associates 
are  much  the  same  as  they  are  fifty  or  a  hundred  miles  inland. 

*  See  Torreya  3  ;  123.     August,  1903. 
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This  turns  out  to  be  the  predominating  tree  in  Okefinokee 

Swamp,  as  already  announced,"^  where  it  grows  in  all  the  sphag- 
nous  bogs,  with  Pjnus  Elliotlii,  ferns,  Dulicliiuni,  EriopJiornni  rir- 
ginicinn^  aroids,  orchids,  Droscra^  Sarraccnia,  Ilex,  encaceous 

shrubs,  etc.,  just  as  several  other  conifers  do  in  the  cedar-swamps 
and  peat-bogs  of  the  North.     It  \s  said  to  attain  enormous  dimen- 

Fjgure  6.  View  of  Cane  Water  Pond,  Decatur  County,  showing  a  group  of  sap- 

lings  of  TaxodiuJH  imbricarium  in  center,  and  branches  of  two  older  trees  at  the  sides. 

Aug.  6,  1903.  Note  the  gradually  tapering  trunks  of  the  saplings  (doubtless  due  to 

great  variations  in  water-level),  and  the  erect  leaf-bearing  branchlets  on  all  the  trees. 

sions  there,  but  I  did  not  penetrate  far  enough  into  the  heavily 

timbered  portions  of  the  swamp  to  verify  this.  Elsewhere  in 

Georgia  it  is  nearly  always  associated  with  Pinus  Elliottii,  and 

commonlv  with  Pinus  serotina,  Dichromcna  lati/o/ia,  Ilex  viyiti- 
folia,    Mag glaiica,  Hypericum  fasciculaUnn,    Nyssa   bijli 

^ypolis  filifornds  and  Pinckncya  ptibcns. 

The  natives  in  Georgia  do  not  seem  usually  to  make  any  dis- 

*  See  Torreya  2  :  157.       Oct.  1902;  and  Science  II.  \^  :  508.       27  March,  I903. 
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d 
Figure  7.  Nearly  pure  association  of  Taxodium  imbricarium  in  a  sliallow  pon 

(dry  at  the  time  tlie  photograph  was  taken)  about  three  miles  east  of  Valdosta,  Lownde^ 
County.  Feb.  13,  1904,  Note  the  rather  coarsely  ridged  bark,  the  erect  trunks,  and 

their  enlarged  bases  all  of  the  same  height.  One  or  two  saplings  of  Finns  ElhoUn 
are  visible. 
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tinction  between  the  two  species  of  cypress.  Lumbermen  recog- 
nize several  varieties,  such  as  white,  black  and  red  cypress,  based i 

on  the  appearance  of  the  wood,  but  as  they  do  not  correlate  these 
with  any  leaf  or  bark  characters,  I  cannot  see  but  what  all  these 

names  apply  to  T.  distidmm,  which  furnishes  practically  all  the 
cypress  lumber  on  the  market.      T.  iinbricariitm  is  used  to  some 

w 

extent  for  posts,  telegraph  poles,  and  crossties,  but  just  why  it  is 
not  used  for  lumber  I  have  not  satisfactorily  ascertained.  Elab- 

orate preparations  were  made  several  years  ago  for  getting  this 
species  out  of  Okefinokee  Swamp  and  sawing  it  up,  but  for  various 
reasons  this  enterprise  was  abandoned  after  it  had  been  in  operation 

a  short  time.  The  danger  which  thus  threatened  what  is  probably 
the  finest  body  of  Taxodium  Unbricariitnnn  existence,  which  it  has 

taken  Nature  thousands  of  years  to  accumulate,  is  not  altogether 

past,  but  may  be  revived  at  any  time.  It  is  to  be  hoped  that 

rational  methods  of  lumbering  will  be  universally  adopted  before 

the  devastation  of  Okefinokee  Swamp  is  again  undertaken. 

The  illustrations  selected  to  accompany  this  paper  are  mostly 
of  T.  imbricarhtm,  as  botanists  will  be  more  familiar  with  the 

other  species,  which  has  often  been  described  and  figured.  The 

most  conservative  should  now  admit  that  for  phytogeographical 

purposes  at  least  it  is  much  more  desirable  to  regard  the  two  spe- 
cies here  discussed  as  distinct 

College  Point,  New  York. 
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Blanchard,  W.  H.     A  new  species  of  blackberry.     Rhodora  6:  223- 
225.      30  N  1904. 

Rubus  recu7'vans  sp.  nov. 

Bower,  F.  0.         Plant  morphology.     Science  II.  20:   524-536,     21 
O  1904. 

F 

Brainerd,  E.     Hybridism  in  the  genus  Viola.     Rhodora  6 :  213-223. 
P^'  58-      30  N  1904. 

Braunton,    E*       Flora   of    Amador   County  [California] — Aug.-Nov. 

collections.     Preston  School  Outlook  4**" :   18.     D  1904. 
Burnham,  E.  J.     Kn  adventitious  bud.     Nature  Study  (N.   H.)  5: 

1-4.      Je  1904.      [Illust.] 
117 
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Burnham,  E.  J.     Mayflower  seeds.     Nature  Study  (N.  H.)  5  :   21-23. 
Jl  1904.      [Illust.] 

Burns,  G.  P.     Regeneration  and  its  relation  to  traumatropism.     Beih. 

Bot.  Centralb.  18^:    159-164./.  1-4.      1904. 

Bush,  B.  F.  The  Texas  tradescantias.  Trans.  Acad.  Sci.  St.  Louis 

14:    181-193.     30  D  1904. 

Recognizes  iS  Texas  species  of  TraJescantia,  of  which  lo  are  described  as  new. 

Carleton,  M.  A.  Investigations  of  rusts.  U.  S.  Dept.  Agr.  Plant 

Ind.  Bull,  d^:  1-29.  //.  /,  2.     12  Jl  1904. 

Chodat,  R.  &  Hassler,  E.  Plantae  Hasslenanae  soit  enumeration  des 

plantes  recoltees  aii  Paraguay.  Bull.  Herb.  Boiss.  II.  4:  1051-1068. 

30  S  1904;   1T55-1172.     31  O  1904;   1273-T288.      5  D  1904. 

Includes  new  species  in  Verbena  (4),  Lantana  (3),  Lippia  (ll),  Stachytarpheta^ 

Casseiia  (2),  Aegiphila  (4),  Aberemoa,  Anona  (2),  Rollinia  (3),  Tibotichinay  Miconia 
and  Fagara  (2), 

Christ,  H.  Primitiae  florae  costaricensis.  Filices  et  Lycopodiaceae  III. 

Bull.  Herb.  Boiss.  XL  4:  936-951.  31  Au  1904;  957-972-  3*=»  S 

1904;    1089-1104     31  O  1904. 

Includes  new  species  in  Hymenophylhim  (12),  Truhovianes  (2),  Cyathea  (9), 

Ahophila  (5),  A^pidium  (5),  Gymnopteris,  Athyrhtm  (3),  Diplazium  (2),  Asplenitim 

(3),  Lomaria  (3),  Adiantum  (3),  Gymnogramme  (3),  Saccoloma  and  Polypodium  (3). 

Clark,  A.  G.  Daliharda  repens  near  Boston.  Rhodora  6:  227.  30 
N  1904. 

Cook,  0.  F.  The  vegetative  vigor  of  hybrids  and  mutations.  Proc. 

Biol.  Soc.  Wash.  17:   83-90.     9  Ap  1904. 

Copeland,  E.  B.  New  or  interesting  California  fungi  II.  Ann.  Myc. 

2:   507-510.  //.  12.     10  D  1904. 
Includes  new  species  in  Omphalia^  CoprinuSj  PolyporuSy  TrameieSy  Soleniay  Verpa 

and  Helvetia  {2). 

Coulter,  J.  M.  Development  of  morphological  conceptions.  Science 

II.  20:   617-624.      II  N  1904. 

Dammer,  U.  Eine  neue  Palme  aus  Guatemala.  Notizbl.  Konigl.  Bot. 

Gart.  Berlin  4  :    157,  158.      16  D  1904. 
Nalortiea  Tuerckhevnti  %^,  nov. 

Darwin,  F.  On  the  perception  of  the  force  of  gravity  by  plants.  Pop. 

Sci.  Mo.  65;   532-536.  /.  I.     O  1904. 

Davis,  W.  T.  The  ripening  of  the  fruit  of  chokeberries.  Proc.  Nat. 

Sci.  Assoc.  Staten  Island  9;   32.      12  N  1904. 

Demcker,  R.  Malerische  Vegetationsbilder  aus  Nord-Amerika.  Mit- 
teil.  Deuts.  Dendr.  Gesells.  13  :    148-155.      1904. 
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Pawcett,  W,  &  Rendle,  A.  B.     An  account  of  the  Jamaican  species 
.  o^  Lepanthes,     Trans.   Linn.    Soc.   Bot.    II.   7:    1-13.  //.   r,  2.      D 

1904. 

Recognizes  !2  species,  of  which  5  are  described  as  new.  \. 

Pedde,  F.  Species  novae  generis  Eschscholiziae,  Notizbl.  Konigl. 
Bot.  Gart.  Berlin  4  :    153.      16  D  1904, 
Descriptions  of  3  new  species. 

Fiirstenberg,  M.  von.     Dendrologische  Studien  im  westlichen  Canada 

(British-Columbia).      Mitteil.    Deuts.    Dendr.    Gesells.    13  :    25-40. 
pL  I.      1904. 

Gagnepain,  F.  Zingiberacees  et  Marantacees  nouvelles  de  Therbier 

du  Museum  (i2e  note).  Bull.  Soc.  Bot.  France  51  :  164-182. 
My  1904. 
Including  Thalia  trichocalyx  sp.  nov.,  from  tropical  America. 

Gandoger,  M,  Alyzodendron  antarcticurn^  plante  nouvelle  de  T  Amerique 

australe.     Bull.  Soc.  Bot.  France  51  :    141-144.     Ap  1904. 
Native  of  Patagonia. 

Gifford,  J.  Southern  Florida.  Notes  on  the  forest  conditions  of  the 

southernmost  part  of  this  remarkable  peninsula.      Forestry  &  Irrig. 

10  :   406-413.      S  1904.      [Illust.] 

Gleason,  H.  A.     Notes  from  the  Ohio  State  Herbarium,  I.     Ohio  Nat. 
w 

5  •   249,  250.     14  D  1904. 

Giirke,  M.  Cereus  Urbanianus  Giirke  &  Weingart.  Notizbl.  Konigl. 

Bot.  Gart.  Berlin  4  :   158,  159.      16  D  1904. 
A  new  species  from  Haiti. 

Hennings,  P,  J^//;/^^/ amazonici  III  a  cl.  Ernesto  Ule  collect!.  Hed- 

wigia43:   351,  352.      12  Je  1904;   353-4oo. //.  J.      3  S  1904. 
Includes  95  new  species  in  54  genera,  of  which  14  are  new. 

Hinckes,  R.  T.  Rambles  in  Chile  :  many  garden  flowers  at  home. 

Garden  65  :    143,144.      27  F  1904. 

Hock,  F.     Ankommlinge  in  der  Pflanzenwelt  Mitteleuropas  wahrend 

.   des  letzten  halben   Jahrhunderts.    X.     Beih.    Bot.    Centralb.    18': 
79-112.      1904. 

Holdt,  F.  von.  Der  Baumwuchs  iinter  kiinstlicher  Bewiisserung.  Mit- 
teil.  Deuts.  Dendr.  Gesells.   13  :   163,  164.      1904. 

Hollick,  A.  Botanical  notes.  Proc.  Nat.  Sci.  Assoc.  Staten  Island  9  : 

25,  26-     15  O  1904. 

Hollick,  A.     Palaeobotany,  or  fossil  botany.     Encyclopedia  Americana 

11  :   — .      1904. 
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Hollick,  A.     A  recent  discovery  of  amber  and  other  fossil  plant  remains 

at  Kreischerville.     Proc.  Nat.  Sci.  Assoc.  Staten  Island  9:   31,  32. 

1 2  N  1904. 

Holt,  G.  W.     Suhiilaria  at  East  Andover,  New  Hampshire.     Rhodora 
6  :    228.   30  N  1904. 

House,  H.  D.     A  new  violet  from  New  England.     Rhodora  6  :    226, 

227.  pL  5p.     30  N  1904. 
Viola  Novae- Angliac  sp.  nov. 

Jensen,  J.     Ursachen  des  verschiedenen  Verhaltens  einzelner  Geholze 

auf  Hohenboden  und  in  der  Ebene.     Mittell.  Deuts.  Dendr.  Gesells. 

13:    164-167.      1904. 

Kneucker,  A.     Bemerkungen   zu  den  "  Cjt/vV^^  exsiccatae  "  XII  Lie- 

ferung  1904.     AUgem.  Bot.  Zeits.  10:    189-194.      15  D  1904. 

Koehne,  E.     Zur  Kenntnis  der  Gattung  Philadelphus.     Mitteil.  Deuts. 

Dendr.  Gesells.  13  :   76-86.      1904. 

Kranzlin,  F.     Catasctum  monodon.    Card.  Chron.  Ill,  35  :  354.     4  Je 

1904. 

A  new  species  from  Brazil. 

Kusnezow,  N.  J.  Subgenus  Eugentiana  Kusn.  generis  Ge?itiana 

Tournef.     Act.  Hort.  Petrop.  15:   321-506.     O  1904. 

Malme,  G.  0.  A.  Die  Umbelliferen  der  zweiten  Regnell'schen  Reise. 
Ark.- Bot.  3^^:    1-22.//.  /-J.      19  O  1904. 
Includes  descriptions  of  four  new  species  and  two  new  varieties  oi  Eryngium, 

Mast,  W.  H.     Forest  tree  seed  collecting  in  New  Mexico.     Forestry 

&  Irrig.  10  :    309-312.      Jl  1904- 

Mez,  C.  Additamenta  monographica  1904.  Bull.  Herb,  Boiss.  II.  4- 

619-634.  30  Je  1904;  863-878.  31  Au  1904;  1121-1136.  31 
O  1904. 

New  species  in  Greigia^  Aechmea  (2),  Billbergia^  Piicairnia  (9),  Ptiya  (9),  Lwd- 
viania^   Vriesia  (9),  Thecophylltim  (19),  Catopsis  (5)  and  TillanJsia  (12). 

Mez,    C*      Physiologische   Bromeliaceen-Studien.      I,       Die  Wasser- 
Oekonomie  der  extrem  atmospharischen  Tillandsien.     Jahrb,  Wiss. 

Bot.  40  :   157-229,  /.  1-26.     1904. 

Miller,  G.  S.  The  species  of  Geiun  occurring  near  Washington. 
Proc.  Biol.  Soc.  Wash.  17:    loi.     9  Ap  1904. 

Nelson,  A.  A  decade  of  new  plant  names.  Proc.  Biol.  Soc.  Wash. 

17  :   99,  100.     9  Ap  1904. 

Nelson,  A.  New  plants  from  Nevada,  Proc.  Biol.  Soc.  Wash.  17* 
91-98.     9  Ap  1904, 
New  species  in  Arabis^  Violaj  MirabiliSy  Sidalceai^2)y  Sphaeralcea^  Sphaerostigma^ 

Phacelia^  Alertensiay  Pentstemon  (2)  and  Lagophylla, 
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Nelson,  A.     Plantae  Andrewseae.     Proc.   Biol.  Soc.  Wash.  17:    173- 
179-      27  D  1904. 

New  species  and  varieties  in   Asplenuim^  Nemexia^  Crataegus^  Eustoma^  Pleura- 
gyne^  Mimidus^  Erigeron  and  Aster, 
^^           * 

Olive,  E.  W.   Mitotic  division  of  the  nuclei  of  the  Cyanophyceae,     Beih. 

Bot.  Centralb.    18^:   9-44.  pL    1,2.      1904. 
Osterhout,  W,  J.  V.      Contributions   to  cytological  technique.      Univ. 

Calif.  Publ.  Bot.  2  :    73-90.  /.  1-4.      15  Je  1904. 

Palmer,  W.      Gyrosfachys  si7nplex  in  Virginia.     Proc.  BioL  Soc.  Wash. 
17  :    165.      27  D  1904. 

Pammel,  L.  H.     Forest  conditions  in  western  Wisconsin.     Forestry  & 

Irrig.  10:   42X-426.     S  1904,      [Illust.] 

Penhallow,  D.  P.     Notes  on  Tertiary  plants  from  Canada  and    the 

United  States.      Trans.  Roy.  Soc.  Canada^  10*:   57-76.      1904. 
Includes  descriptions  of  new  fossil  species  of  Taxodhim  and  Citpressoxylon, 

Perkins,  G.  H.     Description  of  species  found  in  the  Tertiary  lignite  of 

Brandon,  Vermont.      Rep.  State  Geol.   Vt.  1903-04:    174-212.  pL 

7S'S^  +/'  S.      1904. 
Includes  ic4new  species  and  the  following  new  genera:  Monocarpeliites^  Hicor^ 

oidesj  BicarpeliiteSy  Brandonia^  Rubioides^  Sapindoides  and  Prtinoide^. 

Perkins,  G.  H.     On  the  lignite  or  brown  coal  of  Brandon  and  its  fossils. 

Rep.  State  Geol.  Vt.  1903-04:    153-162.  f.  6.     1904. 

Purpus,  A.     Die  Geholzvegetation  des  nordlichen  Arizona.     Mitteil. 

Deuts.  Dendr,  Gesells.  13  :   46-52.  //.  2-6.     1904. 

Rehder,    A.      [Silberlinden.]     Mitteil.    Deuts.     Dendr.    Gesells.    13: 
208-210.  1904. 

Rehm,  H.     Ascomycetes  exs.   fasc.  33.     Ann.   Myc.  2:   515-521.      10 
D  1904. 
Includes  descriptions  of  Gibberidea  obdiicens  Rick  and  Apiosporium  Rehmii  Sydow, 

two  new  species  from  Brazil. 
■ 

Rehm,  H.      Revision  der  Gattungen  Tryblidiella  Sacc,  Rhydithysterium 

Speg.,    Tryblidaria  Sacc,    Tryblidium  Rebent.,  Tryblidiopsis  Karst, w 

Ann.  Myc.  2:    522-526.      10  D  1904. 
With  many  new  combinations. 

Reiche,  K.     Bau  und  Leben  der  chilenischen  Loranthacee  Phrygilan- 

thus  aphyllus.     Flora  93  :    271-297.  //.  j  -f  /  i-g.     10  Au  1904. 

Rolfe,  R.  A.      Cattleya  Loddigesii dSi^  C  Harrisoniana.     Orchid  Rev. 

^2  :    353-356.      D  1904. 
Natives  of  South  America. 

Rolfe,  R.  A.     Stafihopea  anfracta.     Orchid  Rev.  12  :   357.     D  1904. 
Native  of  Colombia. 
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J Black  ash.      (Fraxinus  sambucifolia 

nns  nigra  U?ix%h,)    Forest  Leaves  lO  :    184,185.    D  1904.     [lUust.] 

Schumann,  K.,  &  Gtirke,  M.     Bluhende  Kakteen  (Iconographia  Cac- 

'tacearitm).      13  :  //.  49-S2I'.      i  Au  1904  ;  14  :  p^-  SSS^- 

Shaw,  G.  R.     The  Pines  of  Cuba.     Card.  Chron.  III.  35  :   i79.  180. 

/
•
 

in  Mr  1904. 

Shreve,  F.     Some  plants  which  entrap  insects.     Pop.  Sci.  Mo.  65  : 

/
•
 

S  1934. 

Smith,  C.  P.  Report  upon  a  botanical  survey  of  the  Indiana  State 

Forest  Reservation.  Ann.  Rep.  State  Board  Forestry  Ind.  3  :  73- 

159.  //.  1-43  +  map.      1904. 

Spillman,  W.  T.     Hybrid  wheats.     Science  II.  20  :   681.     18  N  1904. 

Stephani,  F. Hepaticarum.     Bull.  Herb.  Boiss.  II.   4  :   973 

988.     30  S  1904;   1197-1214.  .  5  D  1904. 

Devoted  chiefly  to  South  American  species,  including  6  described  as  new. 

Sterling,  E.  A.     Chaparral  in  northern  California.     Forestry  Quart. 

2 :   209-514.     N  1904. 

Tracy,   W.   W.     American  varieties  of  lettuce.     U.    S.    Dept.    Agr. 

Plant  Ind.  Bull.  69:   1-103.  //.  7-27.      23  D  1904. 

Trotter,  A.     Notulae  mycologicae.     Ann.  Myc.  2:   533-538.  /-  ̂'4- 

Bull. 

10  D  1904.  '    .     .  . 
Includes  Uromyces  brasiliensis  nom.  nov.  {U,  giganieus  Dietel  non  Speg.) 

Van  Tieghem,  P.     Structure    de    la   tige  des  Calycanthacees. I 

Mus.  Hist.  Nat.  Paris  10 :  68-78.      1904. 

Van  Tieghem,  P.     Sur  le  genre  Wallacee,  considere  comme  type  d'une 
famille  nouvelle,  les  Wallaceacees.     Bull.  Mus.  Hist.  Nat.  Paris  10  ; 

145-150 
1904 

Ward,  M.  E.    Mimulus  mosrhatus  in  Massachusetts.     Rhodora  6  :   227 

22S.     30  N  1904.  -^  , 

Weber,  A.     Oeuvres  posthumes.     Bull.  Mus.  Hist.  Nat.  Paris  10  :  382- 
'  399 1904 

Includes  descriptions  of  new  species  and  varieties  in  Mamillafia^  Cereus  (5),  Pi^O' 
cerciiSy  Echinopsis^  EchinocQcius  2mA  Opuntia  (8). 



Bull.  Torrev  Clur Volume  32,  plate  3 

V  SUAHARO   (CEREUS  GIGANTEUS) 

/ 



Bull.  Torrey  Club Volume  32,  plate  4 

SUAHARO   (CEREUS  GIGANTEUS) 



PUBLICATIONS  BY  OFFICERS  AND  STUDENTS  OF  THE  DEPART- 
WENT  OF  BOTANY,  COLUWBIA  UNIVERSITY 

T.  Memoirs  of  the  Department  : 

Yol.  I.  A  Monograph  of  the  North  American  Species  of  the  Genus 
Folygo?wm  (1895).  By  John  Kunkel  Small,  Fellow  in  Botany,  1893^ 
1595  ;  Curator  of  the  HeTbarium,  1895-1S98. 

Quarto,  178  pages,  84  plates.     Price  $6.00. 
Vol,  2.  A  Monograph  of  the  North  American  Potentilleae  (1890). 

By  Per  Axel  Rydberg,  Fellow  in  Botany,  1896-7 
Q Price  S6.00. 

2.  Contributions  from  the  Department: 

Vol.  I.  Nos.  1-25.     1886-1892.     Price  ̂ 5.00. 
Vol.  2.  Nos.  26-50,     1892-1894.     Price  ̂ 5.00. 
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Vol.  9.  Nos    201-.     i903-(current). 

List  of  separate  numbers  available  on  application. 

3.  A  Text-book  of  General  Lichenology  (1896).  By  Albert 
Schneider,  Fellow  in  Botany,  1895-1896. 

Octavo,  2-^0  pages,  76  plates.  Price  $4.25  (cloth)  ;  $3.80  (paper). 
Published  by  VVillard  N.  Clute  &  Co.  Binghamton,  N.  Y. 

The  Department  invites  propositions  relative  to  exchanges  of  her- 
barium material  for  any  of  the  above  named  publications.  Address 

Professor  L.  M.  Underwood,  Columbia  University,  N.  Y.  City. 
4.  An  Illustrated  Flora  of  the  Northern  United  States,  Canada,  and 

the  British  Possessions  from  Ne^vfoundland  to  the  Parallel  of  the 

Southern  Boundary  of  Virginia,  and  from  the  Atlantic  Ocean  westward 
to  the  J02d  Meridian  (1896-1898}.  By  Nathaniel  Lord  Britton,  Profes- 

sor of  Botany,  189 1-1896;  Emeritus  Professor  1896-,  and  Hon.  Addi- 
son Brown. 

Three  volumes,  royal  octavo.  Vol.  i,  612  pages;  Vol.  2,  642 
pages;  Vol.  3,  588  pages;  4162  figures  in  the  text,  illustrating  every 
species  described. 

Published  by  Charles  Scribner's  Sons,  New  York.  Price,  in  cloth, 
;?9.co  for  the  three  volumes;  with  the  indexes  and  keys  bound  separ- 

ately, ^10.00. 
5.  Our  Native  Ferns  and  their  Allies.  (Sixth  Edition)  1900.  By 

Lucien  Marcus  Underwood,  Professor  of  Botany^  1896-. 
Duodecimo,  15S  pages,  35  figures.  Published  by  Henry  Holt  & 

Co.,  New  York.     Price  i^r.oo. 

6.  Moulds,  Mildews,  and  Mushrooms.  By  Lucien  Marcus  Under- 
wood, Professor  of  Botany,  1896 

Duodecimo,  236  pages,   10  plates.     Published  by  Henry  Holt  & 
Co.     Price  $1.50. 

7.  A  Text-book  of  General  Botany  ( 1897).  By  Carlton  Clarence 
Curtis,  Assistant  in  Botany,  1S92-1895  ;    Tutor  in  Botany,   1895-. 

Octavo,  360  pages;  87  illustrations.  Published  by  Longmans, 
Green  &  Co.,  New  York.     Price  ̂ 3.00. 
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c/ 
Macliaeranthera  Fremontii  sp.  no  v. 

Biennial  with  thick  taproot ;  stems  several,  glandular-hispid 
and  somewhat  puberulent,  4-5  dm,  high,  branched ;  basal  leaves 
oblanceolate,  petioled,  glandular-hispid  and  scabrous,  sharply  den- 

tate ;  upper  leaves  sessile,  linear  or  lanceolate ;  heads  over  i  cm. 
high  ;  bracts  linear-lanceolate,  cinereous,  acuminate,  well  imbri- 

cated ;  herbaceous  tip  short,  lanceolate,  only  slightly  squarrose  ; 
rays  purple,  8-10  mm.  long;  achenes  densely  strigose ;  pappus brownish  or  reddish. 

It  grows  in  black  soil  of  river  bottoms. 

Colorado:  *' Platte    Waters,"    1844,  Fremont  ^21   (type    in 
herb.  Columbia  Univ.). 

^ Machaeranthera  Selbyi  sp.  nov. 

Biennial  ;  stem  reddish,  branched  above,  glabrous  below,  pu- 
berulent or  minutely  strigose  above,  only  slightly  glandular  in  the 

inflorescence ;  lower  leaves  linear-oblanceolate  to  oblanceolate, 
petioled,  glabrous  or  rarely  slightly  puberulent,  dentate  and  ciliate  on 
the  margin  ;  upper  leaves  linear  ;  inflorescence  branched  and  open  ; 
heads  about  i  cm.  high  ;  bracts  in  many  series,  well  imbricated  ; 

glandular  green  tips  small,  lanceolate,  strongly  reflexed-squarrose  ; 
achenes  minutely  strigose. 

This  is  perhaps  nearest  related  to  J/,  spectabilis,  but  that  species 

has  entire  leav^es  and  longer  green  tips  to  the  bracts.  It  is  also 

related  to  M.  glabrdla  and  M.  ramosa,  from  which  species  it  dif- 

fers in  the  reflexed-squarrose  bracts. 

Colorado:  Ouray,  1901,  Uiiderivood  &  Selby  pja  (type), 

20^,  2o^Sj  201  and  202. 

[The  Bulletin  for  February  (32  :  57-122,//.  j.  4)  was  issued  22  Mr  1905.] 
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J Machaeranthera  viscosula  sp.  nov. 

Biennial  with  a  rosette  of  basal  leaves  ;  stems  {^\\^  about  2  dm. 

high,  viscid-puberulent  ;  basal  leaves  oblanceolate,  petioled,  the 
upper  similar  or  linear,  but  sessile  ;  all  saliently  and  coarsely 
toothed  ;  inflorescence  narrow  and  racemiform,  very  viscid  ;  heads 

about  I  cm.  high  ;  bracts  linear,  with  a  long  linear-subulate 
spreading  or  reflexed  green  and  very  glandular  tip,  usually  longer 

than  the  chartaceous  lower  portion  ;  rays  reddish-purple,  8-10 
mm.  long  and  fully  i  mm,  wide;  achenes  sparingly  strigose  ;  pap- 

pus tawny. 

This  is  closely  related  to  M.  viscosa,  but  differs  in  the  lower 

stature,   the  racemiform   inflorescence    and    the    narrow  saliently 
toothed  basal  leaves, 

Colorado  :  Veta  Pass,  1896,  Shear  36^5 ;  South  Park, 

southeast  of  Jefferson,  1896,  Cozven  J222. 

Xylorrhiza  Brandegei  sp,  nov. 

Perennial  with  a  cespitose  caudex,  canescent  throughout, 
almost  r  dm.  high ;  leaves  spatulate  or  the  upper  oblanceolate, 

3—4  cm.  long,  firm,  closely  and  sharply  serrate  with  bristle-tip- 
ped teeth  ;  disk  about  3  cm.  wide  ;  bracts  narrowly  linear-lanceo- 
late, attenuate  ;  achenes  oblong,  densely  grayish-strigose,  pappus 

tawny;  rays  rose-purple,  15-20  mm.  long. 
Closely  related  to  X.  coloradensis  {Aster  coloradensis  Gray), 

but  differs  in  the  larger  size,  longer  rays  and  scarcely  spinescent 
bracts.      It  grows  at  an  altitude  of  30CO  m, 

Colorado:    San  Juan   Pass,    1875,   Bi^andegee   (type  in   the 
Gray  herbarium). 

/ 

Erigeron  nematophyllus  sp.  nov. 

Depressed  cespitose-pulvinate  perennial  ;  flowering  stems  sev- 
eral, strigose,  about  5  cm.  high,  few-leaved  ;  both  basal  and 

cauline  leaves  linear-filiform,  2-4  cm.  long,  less  than  i  mm.  w^ide, 
strigose;  heads  solitary,  4-5  mm.  high;  bracts  linear  in  1-2 
series,  scarcely  at  all  imbricated,  acute,  hirsute-strigose ;  rays 
pinkish  or  white,  4-5  mm.  long  and  i  mm.  w^ide  ;  achenes  spar- 

ingly hirsute. 

This  is  closely  related  to  E.  radicatus^hnt  differs  in  the  very 

narrow  and  erect  leaves.     It  grows  on  rocky  hills. 

Colorado:  Dale  Creek,  1897,  Oster/iota  (typ^). 
Wyoming:  Fort  Steele,    1901,    Tiveedy  410J ;    Sand    Creek, 

1900,  Aven  Nelson  Sgpj, 
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Erigeron  salicinus  sp.  nov. 
v/ 

mor 

Perennial  with  a  slender  rootstock ;  stem  simple,  4-7  dm. 
high,  glabrous  or  minutely  and  sparingly  strigulose  above  ;  lower 
leaves  petioled,  about  .1  dm.  long ;  ,  blades  oblanceolate,  dark 
bluish-green,  glabrous  except  the  minutely  ciliolate  entire  margins, 

t  or  less  distinctly  3-nerved  ;  upper  leaves  linear  or  linear- 
lanceolate,  sessile  and  half-clasping  ;  inflorescence  corymbiform, 
leafy  ;  heads  7-S  mm.  high  ;  bracts  linear-subulate,  acuminate, 
glandular-puberulent,  not  at  all  hirsute,  in  2  series  but  almost 
equal  and  crowded  ;  disk  12-15  "^^n.  wide;  rays  very  numerous, 
fully  I  cm.  long  and  less  than  i  mm.  wide,  purple. 

This  Is  perhaps  nearest  related  to  £.  7?iac7'anihus,  differing  in 
the  bluish-green  narrow  leaves,  which  are  tninutel}^  ciliolate  on 
the  margin  instead  of  hirsute-ciliate,  and  in  the  smaller  heads. 

Colorado  :  Pagosa  Springs,  1899,  Baker  670, 

^  Erigeron  Vreelandii  sp.  nov. 

Perennial  with  a  rootstock ;  stem  6-7  dm.  high,  simple, 
sparingly  pubescent  and  puberulent ;  lower  leaves  petioled,  their 

blades  oblanceolate ;  the  rest  sessile,  lanceolate,  somewhat  clasp- 
ing, entire,  glandular-puberulent  on  both  sides  ;  inflorescence 

leafy,  corymbiform  ;  heads  fully  i  cm.  high ;  bracts  linear-subulate, 
hirsute  and  glandular-puberulent,  in  2  series,  almost  equal  ;  disk 
15-18  mm.  wide;  rays  fully  i  cm.  long,  less  than  r  mm.  wide, 
very  numerous,  dark-purple. 

This  is  nearest  related  to  E.  siibtrinervis^  but  the  leaves  are 

glandular-puberulent  instead  of  hirsute.     It  grows  in  meadows  at 
an  altitude  of  about  2300  m. 

Colorado:  Wahatoya Creek,  igoo,Rydbcrg&  Vreeland ^414. 

Erigeron  Smithii  sp.  nov. 

Perennial  with  a  rootstock  ;  stem  simple,  glabrous  below, 

glandular-puberulent  above  ;  basal  leaves  6-10  cm.  long,  petioled  j 
blades  oblanceolate  or  spatulate,  glabrous,  ciliate  on  the  entire 

margins;  upper  stem-leaves  lanceolate,  sessile,  more  or  less  clasp- 
ing and  often  reduced;  heads  1-5,  on  long  almost  erect  branches, 

about  6  mm.  high;  bracts  linear-subulate,  acuminate,  glandular- 
puberulent,  in  two  equal  series;  rays  purple,  10-12  mm.  long,  I 
mm.  wide  ;  achenes  strigose ;  pappus  double,  the  outer  of  very 
short  bristles. 

This  is  closely  related  to  E,  glabellus,  but  is  more  glabrous, 

and  has  glandular-puberulent,  not  hirsute,  bracts.  It  grows  in 

rich  meadows  at  an  altitude  oi  2100-3000  m. 
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Colorado:  Parlin,  Gunnison  Co., '1901,  B.  H.  Smith  118 

(type);  Gunnison,  igoi,  Baker  ̂ ^8  ;  Antonito,  1898,  Earle  42  ; 

Sargent,  1896,  Clements  12J ;  Villa  Grove,  1896,  Clements  12^  ; 

Leadville,  1901,  Underwood  &  Seldy  4^4. 

J 
Erigeron  Earlei  sp.  nov. 

Perennial ;  stems  several,  simple,  3-4  dm.  high,  strigose ; 
basal  leaves  5-6  cm,  long,  narrowly  oblanceolate,  strigose  on  both 
sides^  often  callous-denticulate  ;  stem-leaves  linear  and  sessile,  and 
reduced ;  heads  about  3,  6  mm.  high;  bracts  linear-subulate, 
acuminate,  in  about  2  series,  nearly  equal,  densely  strigose;  rays 
numerous  and  very  narrow,  white,  about  8  mm.  long. 

This  is  related   to  E,  glabcllus^  but  differs  from  all  its  relatives 

by  the  appressed,  dense,  strigose  pubescence. 

Colorado:  Antonito,  i SgS,  Earle. 

•^  Erigeron  Peasei  sp.  nov. 

Depressed  cestipose  perennial ;  stem  5—8  cm,  high,  scapiform 
or  with  1-2  leaves,  appressed-pubescent ;  basal  leaves  about  2  cm. 
long,  petioled,  their  blades  oblanceolate,  acute,  strigose;  stem-leaves 
linear,  sessile  ;  heads  solitary,  6-y  mm.  high  ;  bracts  linear -subu- 

late, scarcely  at  all  imbricated,  acuminate,  sparingly  hirsute  ;  disk 
about  I  cm.  wide  ;  rays  numerous,  about  7  mm.  long  and  i  mm. 
wide. 

This  is   nearly  related  to  E.  radicatus^  but  differs  in  the  ap- 
pressed  pubescence  and  broader  leaves. 

Colorado:  Lake    City^    1878,  //".    N.    Pease  (type    in    herb. 
Columbia  Univ.). 

^Erigeron  vetensis  sp.  nov. 

Densely  cespitose-puvinate  perennial  ;  stems  5-8  cm.  high, 
hirsute,  few-leaved  ;  leaves  linear  or  linear-oblanceolate,  hirsute, 
2-4  cm.  long;  heads  solitary,  about  7  mm,  high  ;  bracts  hnear, 
acuminate,  hirsute  as  w^ell  as  slightly  glandular-puberulent  ;  rays 
purple,  8-10  mm.  long,  over  i  mm.  wide;  achenes  strigose; 
pappus  more  or  less  double. 

In  dry  places  on  high  mountains  of  southern  Colorado  at  an 

altitude  of  2400-3000  m.  It  is  intermediate  between  E.  radieatus 
and  E.  glandidosns^  resembling  the  former  most  in  pubescence, 
and  the  latter  in  habit. 

Colorado  :  Mountains  near  Veta  Pass,  1900,  Rydberg  &  Vree- w 

land  S-/-7  (type)  ;  Veta  Mountain  and  Ojo,  5/^/,  5422  ;  West 
Spanish  Peak,  5424. 
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-  Antennaria  Sierrae-Blancae  sp.  nov. 
Depressed  perennial,  pulvinate-cespitose,  rosulate,  almost  stem - 

less ;  leaves  broadly  spatulate,  less  than  I  cm,  long,  abruptly 
acute,  white-floccose  beneath,  glabrate  above ;  heads  subsessile  in 
the  rosettes,  6-*j  mm.  in  diameter;  bracts  broadly  oblong  to  al- 

most obovate,  with  a  scarious  brown  upper  portion. 
Closely  resembling  A.  rosiilata  in  habit,  it  differs  however  in 

the  smaller  heads,  brown  bracts  and  leaves  that  are  glabrate  above. 

It  grows  at  an  altitude  of  3600-4000  m. 
Colorado  :  Sierra  Blanca,    1877,    Hooker  &    Gray  (type    in 

Gray  herbarium). 

t^Helianthus  aridus  sp,  nov. 

Annual ;  stem  3-8  dm.  high,  more  or  less  hispid ;  leaves  all 
petioled,  the  lower  opposite,  the  upper  usually  alternate ;  blades 

lanceolate^  4-7  cm.  long,  entire  or  crenate,  acute,  hispid-scabrous 
on  both  sides  ;  heads  rather  i^v^ ;  bracts  ovate,  abruptly  acumi- 

nate, hispid  on  the  back  and  hispid-ciliate  on  the  margins  ;  disk 
1.5-2  cm.  wide,  purplish;  rays  oblong  to  oval,  15-20  mm.  long, 
6—8  mm.  wide ;  achenes  cuneate,  almost  black,  finely  strigose, 
about  5  mm.  long  and  2  mm.  wide. 

This  species  has  been  mistaken  for  H,  petiolaris^  which  it  re- 

sembles  most,  but  the  bracts  are  hispid-ciliate  and  strongly  acumi- 
nate in  the  manner  of  //.  lenticularis.  H,  aridus  grows  in  dry 

ground,  especially  in  old  fields  and  waste  places. 

Montana  :  Great  Falls,  1885,  F.  IV.  Anderson  (type)  ;  Poison, 

1 90 1,  Umbach  261. 

Wyoming:  Gros  Ventre  Mountains,  1900,  C.  C.  Curtis. 

Colorado:  Manitou,  1901,  Clements  8  (mixed  with  H.  peti- 
'Olaris) . 

Nebraska:  Kimball,  iZg\,  Rydberg-  184. 

'/Tetraneuris  Crandallii  sp.  nov. 

Cespitose,  acaulescent  perennial ;  leaves  narrowly  hnear-oblan- 

ceolate,  conspicuously  white-woolly  at  the  base,  4-6  cm.  long,  2- 

3  mm.  wide,  sparingly  long-hairy,  soon  glabrate;  scape  1-3  dm. 
long,  sparingly  strigose;  involucre  hemispherical;  bracts  about  8 

mm.  long,  linear-oblong,  silky-villous,  but  hairs  rather  appressed ; 

rays  about  15  mm.  long,  5-8  mm.  wide,  3-lobed,  4-5-nerved. 

This  species  is  related  to  T,  arizonica  and  T.  pilosa^  but  differs 

from  the  first  in  the  narrow  p:labrate  leaves,  and  from  the  latter  in 

the  narrow  bracts  and  larger  rays. 
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Colorado:  Grand  Junction,  1894,  Cr*^;/*:/^// (type)  ;  McCoy's,. 
Eagle  County,  Osterhottt  2y§j. 

*/ Tetraneuris  angustifolia  sp.  nov. 

Cespitose,  acaulescent  perennial ;  leaves  narrowly  linear-ob- 
lanceolate,  4-10  cm.  long,  4-5  mm.  wide,  loosely  and  sparingly 
long-villous  or  glabrate  in  age,  not  densely  villous  at  the  base  ; 

scape  2—3  dm.  high,  strigose ;  involucre  hemispherical ;  bracts  ob- 
long, obtuse,  densely  villous  ;  disk  10-12  mm,  wide;  rays  about 

I  cm.  long  and  4  mm.  wide,  3-toothed  and  conspicuously  4- 
nerved. 

This  species  is  nearest  related  to  T.  scaposa^  from  which  it  dif- 
fers in  the  narrow  leaves.  It  has  therefore  been  mistaken  for  7T 

linearis;  but  in  that  species  the  branches  of  the  caudexare  rather 

slender  and  elongated  and  the  leaves  are  narrowly  linear,  1-2  mm. 
wide.  T.  angustifolia  grows  on  rocky  hills  up  to  an  altitude  of 
2000  m. 

New  Mexico:  White  Mountains,  1897,  Wooton  jy^  (type). 
Colorado:  Fort  Lyon,  1863,  Palmer. 

Texas:  Kerrville,  i^g^,' Heller  16 14,;  Great  Carton  of  Mt. 
Carmel,  1852,  jR^rry  (Mex.  Bound.)  dj^;  Belknap,  \?>^^,  Hayes ; 

Rock  Creek  and  Limpia,  1852,  Bigelozv  (Mex.  Bound)  ;  Rio  Bravo 

del  Norte,  between  San*Pedro  and  Puercos,  1852,  Schott. 
%/ Artemisia  dracunculoides  Wolfii  var.  n ov. 

Stout,  usually  with  broader  leaf-segments  or  leaves  ;  heads 
larger,  3-5.5  mm.  in  diameter;  outer  bracts  longer,  lanceolate  or 
linear-oblong,  mostly  acutish,  nearly  equaling  the  inner  (in  A. 
draciincnloides  oblong,  obtuse,  about  half  as  long  as  the  inner). 

Colorado:  Twin  Lakes,  1873,  Wolf  ̂ ^^o  (type);  Hamor's 
Lake,  north  of  Durango,  1898,  Baker,  Earle  &  Tracy  628 ; 

Grizzly  Creek,  1896,  Baker. 
New  Mexico  :  Chama,  1899,  Baker  6ji. 

Artemisia  saxicola  nom.  nov. 

Artemisia  Chamissoniana  saxatilis  Besser;    Hook.   Fl.    Bor.  Am. 

i:   324,      1833.     Not  yi.  ̂ (:7X^////5  Waldst. 

A.   norvegica  A.     Gray,      Syn.     Fl.    i^ :  371.      1884.      Not  A. 
norifegica  Fries. 

The  American  plant  differs  from  the  North  European  in  having 
more   numerous   smaller  heads  on  shorter  peduncles,  more  hairy 
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leaves,  lanceolate  in  outline,  and  taller  stem.      In  the  true  A.  7ior- 

vegica  the  basal  leaf-blades  are  as  broad  as  long  and  have  usually 
5 

Artemisia  Brittonii  sp.  nov. 

Perennial  with  a  horizontal  rootstock  ;  stem  rather  stout,  ̂ -6 
dm.  high,  white-floccose  ;  lower  leaves  cuneate  or  oblong-oblance- 
olate,  3-5-lobed  mostly  above  the  middle,  densely  white-tomentose 
on  both  sides,  the  lobes  lanceolate  ;  upper  leaves  ovate-lanceolate, 
entire;  inflorescence  paniculate;  panicles  narrow  and  heads  con- 

glomerate, 3-4  mm.  high,  about  2  mm.  broad ;  bracts  ovate  and 
densely  floccose  ;  flowers  about  15,  heterogamous,  light-brown  or 
yellow;  achenes  and  receptacle  glabrous. 

This  is  related  to  A.  htdoviciana  Nutt.,  but  differing  in  the 

stouter  habit,  more  crowded  inflorescence,  and  principally  in  the 

leaves,  which  are  equally  tomentose  on  both  sides. 

Colorado  :  Golden,  1882,  N.  Z,  Britton  (type,  in  herb. 

Columbia  College);  Boulder,  1 891,  Penard  28^;  also  1902, 
Tweedy  ̂ go6. 

Utah  :  Green  River,  1850,  Stansbmy ;  Salt  Lake  Valley, 

Lauderdale  ;  Salt  Lake  City,  1884,  Harry  Edzvards. 

"^  Artemisia  Underwoodii  sp.  nov. 

Perennial,  with  a  horizontal  much-branched  rootstock  ;  stems 
slender,  2-6  dm.  high,  somewhat  floccose,  usually  simple  up  to 
the  inflorescence  ;  leaves  3-5  cm.  long,  pinnately  parted,  with 

3-7  (usually  s)  linear  or  linear-lanceolate  acute  lobes,  densely 
white-floccose  beneath,  green  and  slightly  tomentose  above  at 

first,  but  in  age  glabrate ;  inflorescence  paniculate,  but  panicle 
narrow  and  the  small  heads  crowded ;  heads  campanulate, 

scarcely  over  3  mm.  high  and  2.5  mm.  broad  ;  bracts  ovate, 

tomentose,  slightly  scarious  on  the  margin;  flowers  15-20, 
heterogamous,  brown ;  achenes  and  receptacle  glabrous. 

This  IS  nearest   related   to  A.  liidovieiana,  but   differs  in   the 

deeply    parted    leaves    and    their    narrow    lobes.     It    grows    on 

chaparral-covered    hills    and    mountain-sides    at    an    altitude    of 

2300—2700  m. 

Colorado:  Ouray,   1901,    Undenvood  &  Selby  74  (type)  and 

34;  Georgetown,  1895.  Rydberg. 
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^  Artemisia  pudica  sp.  nov. 
7 

Perennial  with  a  horizontal  rootstock  ;  stem  4-6  dm.  high, 

simple  up  to  the  inflorescence,  vvhite-floccose  ;  leaves  linear  or 

narrowly  linear-lanceolate,  6-10  cm.  long,  6-8  mm.  wide,  entire, 
white-floccose  on  both  sides;  inflorescence  a  narrow  panicle,  the 

branches  long  and  nearly  erect,  racemiform ;  heads  nodding 

on  short  peduncles,  campanulate,  about  5  mm.  high  and  4  mm. 
broad ;  bracts  ovate,  densely  tomentose,  with  a  darker  midrib  and 

slightly  scarious  margin  ;  flowers  about  20,  heterogamous,  yellow  ; 
receptacle  and  achenes  glabrous. 

This  species  is  related  to  A.  gnaplalodes,  but  is  characterized 

by  the  racemiform  branches  of  the  inflorescence  with  peduncled, 

nodding  heads.     It  grows  at  an  altitude  of  about  2300  m. 
Colorado:  Gunnison,  1901,  Baker §jj. 

^  Pyrrocoma  lagopus  sp.  nov. 

Perennial  with  a  taproot ;  stems  decumbent,  1-2  dm.  long, 
more  or  less  villous,  especially  at  the  base  and  the  nodes  ;  basal 

leaves  petioled,  6-10  cm,  long  ;  blades  lanceolate  or  linear-lanceo- 
late, firm,  distantly  serrate  with  almost  spinulose  teeth  ;  stem- 

leaves  narrowly  linear-lanceolate,  sessile,  with  partly  clasping 
bases ;  inflorescence  racemiform  ;  involucre  8-9  mm.  high,  more 
or  less  villous,  especially  at  the  base  ;  bracts  imbricated  in  about  3 
series,  oblong,  acute,  green  on  the  back,  yellowish  on  the  sides 
and  base;  disk  about  12  cm.  wide;  rays  about  8  mm.  long  and 
over  I  mm,  wide  ;  achenes  hirsute-strigose. 

This  species  is  nearest  related  to  P.  Vascyi,  but  differs  In  the 
villous  stem  and  involucre.  In  habit  it  also  reminds  one  of  P. 

ttnifiora  and  P.  hmloides^  but  in  these  species  the  bracts  are  nearly 

in  a  single  equal  series.  P,  lagopus  grows  on  dry  plains  and  in 
saline  flats. 

Wyoming:  Hams  Fork  and  La  Barge,  1900,  C.  C.  Curtis 

(type). 
Colorado  :  North  Park,  1899  (collector  not  given,  but  plants 

distributed  from  Herb.  State  Agr.  Coll.,  under  no.  32J2), 

V  Tetradymia  linearis  sp.  nov. 

A  low,  unarmed  shrub ;  bark  of  the  older  stems  shining  and 

flaky,  that  of  the  young  branches  more  or  less  white  tomentu- 
lose ;  leaves  linear,  white-tomentose,  somewhat  keeled,  more  or 
less  arcuate-squarrose  and  pungent-pointed  ;  bracts  of  the  invo- 
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lucre  usually  4,  oblong,  acute,  white-tomentose,  about  8  mm. 
long ;  flowers  about  4 ;  lobes  of  the  corolla  linear,  about  3  mm. 
long  ;  pappus  very  copious,  yellowish  ;  bristles  scabrous  ;  achenes 
hirsute-villous. 

This  species  grows  on  dry  hills  and  tablelands  up  to  an  alti- 
tude of  2300  m.     It  is  nearest  related  to  7!  inermis  Nutt,  but  is 

distinguished  by  the  narroAv,  more  or  less  squarrose,  and  pungent 
leaves. 

Utah  :  Rock  Creek,  1877,  Palmer  26^  (type,  in  herb.  Colum- 
bia University). 

Colorado:  Gunnison,  igoi,  Baker  8jj. 

J 
Arnica  coloradensis  sp.  nov 

Perennial,  about  2  dm.  high  and  with  about  3  pairs  of  leaves  ; 
stem  villous  ;  basal  leaves  obovate,  nearly  sessile,  sparingly  pubes- 

cent, 4-5  cm.  long ;  stem-leaves  sessile,  ovate  or  ovate-lanceolate, 
5-nerved;  heads  often  solitary  or  few;  involucre  hemispherical; 
bracts  broadly  oblanceolate,  acute  or  acuminate,  often  tinged  with 
purple,  sparingly  villous  and  somewhat  glandular,  8-9  mm.  long ; 
rays  bright-yellow,  over  i  cm.  long  and  5  mm.  wide ;  achenes 
finely  strigose. 

This  species  is  perhaps  nearest  related  to  A,  subphimosa^  but 
differs  in  the  low  habit,  the  single  or  few  heads,  and  the  broad 
involucral  bracts. 

Colorado  :    1872,  Parry  (in  herb,  Columbia  University). 

•^  Carduus  Osterhoutii  sp.  nov. 

Stout ;  stem  round-angled  and  striate,  more  or  less  tinged 

with  purple,  more  or  less  arachnoid-hairy ;  leaves  pinnately  parted 

about  halfway  to  the  midrib,  glabrate  above,  white-tomentose 
beneath  ;  lobes  at  least  of  the  larger  leaves  oblong,  obtuse  with  a 

weak  spine;  heads  2.5-3  cm.  high  and  about  2  cm.  broad  ;  bracts 

arachnoid-hairy,  linear-lanceolate,  without  glandular  dorsal  ridge, 

gradually  tapering  into  an  almost  erect,  stout,  flat  spine  ;  pappus 
scabrous. 

Hookeriamis  and  C.  oreophilns 

differs  from  both  in  the  oblong,  obtuse  lobes  of  the  larger  leaves 

and  the  long,  stout,  flat  spines  of  the  involucre. 

Colorado  :  Red  Cliff,  Eagle  Co.,  1902,  Osterhoiit  ̂ 70^  (type)  ; 

Tennessee  Pass,  26^0. 
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"^Carduus  perplexans  sp.  nov. 

Rather  slender,  about  5  dm,  high;  stem  striate,  purplish, 

slightly  tomentose  ;  lower  leaves  oblanceolate,  the  upper  lanceo- 
late and  clasping,  all  merely  toothed,  with  weak  yellowish  spines^ 

glabrous  and  somewhat  glaucous  above,  rather  thinly  white-tomen- 
tose  beneath  ;  heads  about  3  cm.  high  and  broad  ;  bracts  well  im- 

bricated, usually  with  a  glandular  back,  the  outer  shorter  and 
tipped  with  a  short  weak  spine,  the  inner  tipped  with  a  dilated^ 

deltoid,  erose  appendage  ;  corolla  rose  or  red-purple. 
The  appendages  of  the  bracts  would  place  this  species  nearest 

C.  Centaureae^  but  the  bracts  are  broader  and   have   a   distinct 

glandular  back,  the  corolla  is   pink   or  purplish,  and   the  whole 

plant  suggests  C.  aldssimus  and  its  relatives.     In  fact  the  species 

combines  characters  of  the  Carlirwidcs  and  the  Altissiimts  groups. 

It  grows  at  an  altitude  of  nearly  2100  m. 

Colorado:  Cimarron,  \(^o\^  Baker  286, 

Carduus 

Cnicus  Dnunmondii  A.    Gray  Syn.   Fl.   l'^:  402,  in  part,  i.  ̂.,  as 
to  the  Colorado  specimens. 

Rather  stout,  simple,  3-5  dm.  high  ;  stem  striate,  sparingly 
arachnoid;  leaves  1.5-2  dm.  long,  4-7  cm.  wide,  linear  or  oblong 
in  outline,  pinnately  lobed  about  half-way  to  the  midrib,  spar- 

ingly arachnoid  above,  more  or  less  white-tomentose  beneath  ; 

lobes  ovate,  tipped  with  yellowish  spines  2-5  mm.  long  and  bor- 
dered with  smaller  spines  ;  heads  3-4  cm,  high  and  about  as 

broad  ;  bracts  glabrous  or  nearly  so,  firm,  more  or  less  yellowish, 
without  dorsal  glandular  ridge,  well  imbricated  in  many  unequal 
series  ;  the  outer  with  weak  spines  ;  the  inner  unarmed  and  with 
slightly  dilated  crisp  tips ;  corolla  white  or  slightly  pinkish. 

Z>; 5 

thin  flat  brownish  or  greenish  bracts,  broader  erose  appendages, 

red-purple  corolla,  and  the  leaves  more  deeply  dissected,  more 
arachnoid  and  scarcely  at  all  tomentose.  In  reality  C.  coloradensis 
is  more  closely  related  to  C.  scariosus^  from  which  it  differs  mainly 

In  the  less  deeply  dissected  leaves  and  broader  segments. 

Pagosa  Springs,  1899,  Baker  64^  (type) ;  Gunni- 
Colorado  : 

son,  19OT,  Baker  ̂ g2 ;  Wolcott,  1902,  Osterhottt  26^1. 
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•^Carduus  floccosus  sp.  nov. 

Stout,  about  I  m.  high  ;  stem  angled,  loosely  Boccose ;  leaves 
oblanceolate  in  outline,  about  2  dm.  long,  loosely  floccose  on  both 
sides,  divided  two-thirds  to  the  midrib;  lobes  2-cleft.  each  division 
lanceolate,  1.5-2  cm.  long,  tipped  with  a  spine  about  5  mm,  long  ; 
heads  about  3  cm.  high,  1.5-2.5  cm.  wide  ;  bracts  slightly  floccose 
on  the  margin  and  with  a  very  narrow  glandular  dorsal  line ;  the 
outer  lanceolate,  the  inner  linear-lanceolate,  all  with  a  short  and 
weak  spine  ;  corolla  red-purple. 

This  species  belongs  to  the  C,  iindulatiis  group  and  has  been 
mistaken  for  that  species.  It  has  almost  the  same  kind  of  leaves, 

although  more  loosely  floccose;  but  the  heads  are  v^iy  difierent^ 
resembling  more  those  of  C.  Flochnanii  and  C.  altissvniis,  the 

bracts  having  a  very  slender  glandular  dorsal  line. 
Colorado:  Wolcott.  1002,  Osterhout  26^2. 

'^Carduus  Tracyi  sp.  nov.     ̂  

Simple  below;  stem  3-7  dm,  high,  striate  and  loosely  floc- 
cose ;  leaves  oblanceolate  in  outline,  divided  to  near  the  base, 

green  but  slightly  floccose  above,  more  or  less  tomentose  be- 
neath ;  lobes  oblong  to  linear-lanceolate,  tipped  with  yellow  spines 

5-8  mm,  long;  heads  3-3-5  cm.  high  and  about  3  cm.  or  less 
wide  ;  bracts  slightly  floccose  when  young,  yellowish  with  a  very 
broad  and  dark  glandular  spot  on  the  back,  the  outermost  and 

inner  narrowly  lanceolate,  the  middle  ovate-lanceolate,  all  with  a 
short  spreading  spine  ;  corolla  ochroleucous. 

This  is  nearest  related  to  C.  Nelsonii  Pammel,  but  is  less  to- 

mentose, has  smaller  heads,  more  acute  leaf-segments,  and  broader 

bracts  with  shorter,  more  slender  and  spreading  spines.  It  grows 

in  dry  fields  at  an  altitude  of  about  2100  m. 

Colorado:  Mancos,  1898,  Baker,  Earle  &  Tracy  go  (^y^€)\ 

Green  Mountain  Falls,  1895,  E.  A,  Besscy. 

^Gaertneria  linearis  sp.  nov. 

Perennial,  shrubby  at  base;  stems  about  2  dm.  high,  sparingly 

hirsute,  branched  ;  leaves  once  or  twice  pinnate,  3-4  cm.  long, 

strigose  above,  minutely  tomentulose  beneath  ;  lobes  linear,  ob- 
tuse, 3-5  mm.  long ;  staminate  racemes  about  3  cm.  long ;  heads 

nodding,  3-4  mm.  wide;  involucre  strigose,  cleft  scarcely  half- 
ways    into    rounded-ovate    lobes ;    pistillate  involucre    with    few 
slender  spines. 
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This  is  perhaps  nearest  related  to  G.  tennifoliay  but  is  shrubby 

at  base;  the  leaves  are  smaller,  finely  tomentulose  beneath  and 

with  hnear  obtuse  (instead  of  oblong  acute)  divisions,  of  which  the 

terminal  is  not  conspicuously  elongated.  G.  linearis  grows  at  an 
altitude  of  2100  m. 

Colorado:  Calhan,  1893,  Saunders. 
/ 

Crepis  tomentulosa  sp.  nov. 

Scapose  perennial,  with  a  taproot ;  leaves  basal,  glabrous  and 

glaucous,  1-1.5  dm.  long,  oblanceolate  in  outline,  acute,  sessile, 
dentate  with  sharp  salient  or  reflexed  teeth  ;  scape  4-5  dm,  high ; 
stem-leaves,  if  any,  linear-lanceolate,  bract-like,  entire  ;  involucre 
turbinate,  about  12  mm.  high,  as  well  as  the  upper  part  of  the 
branches  of  the  inflorescence  tomentulose  when  young  ;  bracts 

linear-lanceolate,  acuminate,  with  dark  backs,  and  with  a  few  calyc- 
culate  ones  at  their  base  ;  ligules  bright-yellow,  nearly  i  cm.  long. 

This  species  is  nearest  related  to  C,  glaiica^  from  which  it  dif- 
fers principally  in  the  tomentulose  involucre  and  peduncles.  It 

grows  at  an  altitude  of  nearly  3000  m. 

Colorado  :  Ruxton  Dell,  near  Pikes  Peak,  1901,  Clements 2^2. 

/ 

Crepis  petiolata  sp,  nov. 

Perennial ;  stem  with  1—3  leaves,  glabrous  and  often  purplish 
below,  more  or  less  glandular-hirsute  above,  especially  the 
branches  of  the  inflorescence  ;  basal  leaves  long-petioled  ;  blades 
oblanceolate  or  spatulate,  usually  obtuse,  sinuate-dentate  or  entire, 
about  I  dm.  long,  glabrous  and  glaucous  ;  stem-leaves  oblanceo- 

late and  usually  sessile;  involucre  about  12  mm.  high,  turbinate- 
campanulate,  pubescent  with  glandular  black  hairs  ;  bracts  linear- 
lanceolate,  acuminate  ;  ligules  about  12  mm.  long  and  3  mm.  wide  ; 
achenes  strongly  ribbed  ;  pappus  white. 

This  species  is  related  to  C.  riDicinata^  but  the  leaves  are 

glabrous  and  long-petioled,  and  the  stem-leaves  are  usually  ample. 

It  grows  in  the  mountains  at  an  altitude  of  2000-2700  m. 
Colorado  :  Along  Bear  River,  five  miles  east  of  Hayden, 

1899,  Oshrhoid  21  {ty^c)  ;  Georgetown,  1895,  Rydbei^g. 
Wyoming  :  Headwaters  of  Clear  Creek  and  Crazy  Woman 

River,  1900,  Tzveedy  jo88, 

Crepis  perplexans  sp.  nov. 

A  scapose  perennial ;  leaves  about  1  dm.  long,  glaucous  and 
glabrous  or  rarely  with  a  kw  hairs  on  the  midrib  below  and  on 
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the  margin  of  the  narrower  base,  oblanceolate,  sessile  or  short- 
petioled,  usually  more  or  less  runcmate -toothed  ;  scape  glabrous  ; 
involucres  turbinate-campanulate,  about  i  cm.  high,  more  or  less 
glandular-hairy  with  yellowish  hairs  and  slightly  tomentulose 
when  young ;  bracts  linear-lanceolate,  acuminate ;  rays  yellow, 
about  I  cm.  long ;  achenes  brown,  strongly  ribbed ;  pappus  white. 

This  has  been  confused  with  C.  nmcinata,  but  that  species  has 

thinner  hairy  leaves,  w^hich  are  scarcely  glaucous.      C.  confusa  is 
really  more  closely  related  to  C.  glatica,  from  which  it  differs  only 
in  the  pubescence  of  the  involucre  and  the  usually  broader  leaves. 'ifi 

North  Dakota  and  Alberta  to 

Nebraska  and  Colorado.      As  the  type  may  be  regarded  : 
Wy 

^Crepis  denticulata  sp.  nov. 

Scapose  perennial ;  leaves  basal,  obovate  or  more  rarely  obo- 
vate-oblanceolate,  glabrous  or  nearly  sO;  obtuse,  less  than  I  cm. 
long,  denticulate  or  with  a  few  lobes  towards  th^^^ase;  scape  1-3 
dm.  high,  glabrous  up  to  the  inflorescence;  involucre  turbinate, 
scarcely  i  cm.  high,  hirsute  with  glandular  black  hairs,  as  well  as 
the  branches  of  the  inflorescence  ;  ligules  about  8  mm.  long;  achenes 
brown,  strongly  ribbed  ;  pappus  white. 

This  species  is  nearest  related  to   C,  riparia^  but  is  a  much 

smaller  plant  in  every  part  and  with  glabrous  leaves.     It  grows  in 
the  mountains. 

( 

Lake  John,  North  Park,    1898,  Shear  &  Bessey 

Wyoming:  Fort  Bridger,  1873,  Porter. 

Utah  :   1875,  Parry  62 ;  Jordan  Valley,  1869,  Watson  Jr2. 
J 

Crepis  angustata  sp.  nov. 

Crepis  gracilis  Rydb.  Mem.  N.  Y.  Bot.  Card  I  :  461,  in  part, 

1900.  Not  C.  occidcntaUs  gracilis  D.  C.  Eaton. 

Perennial,  whole  plant  more  or  less  canescent-puberulent  and 

scabrous  ;  stem  3-7  dm.  high  ;  basal  leaves  and  lower  stem-leaves 

petloled,  runcinate ;  main  body  narrowly  linear-lanceolate,  acu- 
minate ;  lobes  linear  or  linear-lanceolate,  usually  curved  forward  ; 

upper  stem-leaves  entire  and  sessile  ;  involucre  cylindric,  about  I 

cm.  high  and  5  mm.  broad ;  bracts  5-7,  linear-lanceolate,  acute, 

canescent  but  not  glandular,  with  a  few  minute  calyculate  ones 

below  ;  flowers  5-10. 
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This  species  has  been  taken  for  C.  gracilis^  or  C.  intennedia 

gracilis^  under  which  name  it  is  more  commonly  known,  but  the 

latter  has  much  narrower  leaves,  the  main  portion  not  being  wider 

than  tlie  long  lobes.  C.  inttrmcdia,  to  which  it  is  more  closely 

related,  has  much  broader  main  portion  of  the  leaves,  and  the  lobes 

are  lanceolate  and  usually  directed  downward.  C.  aiignstata 

grow  on  hillsides  from  Montana  and  Washington  to  Colorado  and 

Oregon. 

Colorado:  North  Park,  1896,  Baker  [ty^c). 
t 

/Agoseris  maculata  sp.  nov. 

Leaves  oblanceolate,  more  or  less  pubescent,  especially  on  the 
margins  and  veins;  scape  1-2  dm.  high,  often  sparingly  hairy  and 
villous  under  the  head ;  involucre  campanulate,  about  2  cm. 
high  ;  outer  bracts  ovate  or  ovate-lanceolate,  more  or  less  villous 
especially  on  the  margins,  dotted  with  blackish  dots ;  inner  bracts 
lanceolate ;  ligules  yellow  or  the  outer  tinged  with  reddish  ; 
achenes  with  a  short  striate  beak. 

■ 

This  is  somewhat  related  to  A,  villosa^  but  differs  in  the  broad 

acuminate  outer  bracts.  It  grows  in  the  mountains  of  Colorado 

at  an  altitude  of  3000-3900  m.  ' 

Colorado  :  Silver  Plume,  1895,  S/iear  ̂ 6 oj  {type")  ;  Tennessee 
Pass,  1902,  Osterhout  26^^, 

^Agoseris  attenuata  sp.  nov. 

Leaves  narrowly  oblanceolate,  1-I.5  dm.  long,  glabrous  and 
glaucous,  usually  denticulate,  tapering  into  a  short  petiole ;  scape 
about  1.5  dm.  high,  villous  near  the  head  ;  involucre  campanulate, 
about  2  cm.  high  ;  outer  bracts  lanceolate,  somewhat  villous  on 
the  margins,  purplish  on  the  back  ;  inner  bracts  linear- lanceolate 
long-attenuate,  equaling  the  pappus  ;  achenes  light-brown,  with 
thick  ribs,  contracted  above  into  a  short  striate  beak. 

This  is  related  to  A.  pumila  and  A.  glanca^  but  differs  from  the 
former  in  the  smaller  heads  and  narrower  leaves,  from  the  latter  in 

the  more  or  less  villous  involucre,  and  from  both  in  the  elongated 
inner  bracts.      It  grows  at  an  altitude  of  nearly  3000  m. 

Colorado:    Mountain  west  of  North  Park,  1900,   OsterJwitt 

4S. ^Agoseris  roseata  sp.  nov. 

Leaves  about  2  dm.  long,  long-petioled  ;  blades  oblanceolate, 
acute,  denticulate  or  entire,  glabrous  and  glaucous  ;  scape  5-6  dm. 
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high,  slightly  villous  above;  involucre  campanulate,  r.5-2  cm. 
high  ;  bracts  oblong-ovate,  acute,  nearly  glabrous,  often  with  a  rose- 
colored  spot  in  the  middle  ;  corolla  rose -colored;  achenes  about  1 
cm.  long,  as  well  as  the  short  beak  strongly  striate. 

In   habit  and   flowers  this  resembles  most  A.  mirantiaca,  but 
is  glabrous  and  glaucous,  and  the  achene  with  its  short  beak  places 
it  in  the  A,  glattca  group. 

Colorado:  Bear  River,  20  miles  below  Steamboat  Springs, 
1899,  Osterhout. 

^^Agoseris  humilis  sp.  nov. 

Leaves  spreading  or  ascending,  oblanceolate  or  linear-oblan- 
ceolate,  6-10  cm.  long,  entire  or  denticulate,  glabrous  or  slightly 
hairy  on  the  short  petioles;  scape  1-1.5  (seldom  2)  cm.  high, 
slightly  villous  below  the  head  ;  involucre  1.5-2  cm.  high  ;  bracts 
linear-lanceolate,  slightly  villous-ciliate ;  corolla  rose-purple,  or 
at  first  orange;  achenes  12-15  mm.  long,  with  a  long,  scarcely 
striate  beak. 

This  is  closely  related  to  A.  gracilcns,  but  differs  in  the  low 

habit,  small  heads  and  more  spreading  leaves.  It  grows  at  an 
altitude  of  about  2700  m. 

Colorado:    Ironton    Park,   1901,    Underwood  &  Sdby  jo8 

(type);  Tennessee  Pass,  1902,  Oskrhout  2'jio. r 

Agoseris  rostra ta  sp.  nov. 

Leaves'  narrowly  linear-lanceolate,  about  2  dm.  long,  usually 
more  or  less  laciniate  with  linear  lobes,  glabrous  and  glaucous  ; 

scape  2-6  dm.  high,  more  or  less  villous,  especially  under  the 

head ;  involucre  fully  3  cm.  high  ;  outer  bracts  oblong  or  ovate, 

obtuse,  glabrous,  about  half  as  long  as  the  elongated  linear  or 

linear-lanceolate  inner  ones ;  corolla  orange  or  purple ;  achenes 

iully  2  cm.  long,  with  a  very  long  and  slender,  not  striate,  beak. 

In  habit  this  most  resembles  A.  elata,  but  the  bracts  and  the 

achenes  associate  it  with  A.  grandifim-a. 

Colorado:  Lower  Boulder  Canon,  1901,  Osterhout  2478 

(type)  ;  between  Sunshine  and  Ward,  1 902,  Tiveedj  48 gS- 

^  Taraxacum  leiospermum  sp.  nov. 

Leaves  spreading,  oblanceolate,  less  than   I   dm.  long,  dark- 
green,    obtuse  or  acutish,  retrorse-dentate,-  rarely  lobed ;    scape 

about    I  dm.  high,  slightly  villous  when  yowng ;  outer  bracts  7- 

10  mm.  long,  lanceolate  w^ith  spreading  tips;  inner  linear,  about 
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twice   as   long ;    neither   corniculate ;    achenes    greenish,    ribbed, 
tuberculate  above,  but  otherwise  smooth. 

Probably  related  to  T.  atto2istifoIht7n  Greene,  but  that  is  de- 
scribed  as  having  much  narrower  leaves  and  erect  outer  bracts. 

It  differs  from  T.  inontamtm  in  the  longer,  narrower  and  spreading 
bracts  and  the  less  lobed  leaves. 

Colorado:  Tennessee  Pass,  1902,  Osterhout  264,^  (type); 
Seven  Lakes,  1896,  E,  A.  Bessey. 



Two  new  species  of  Convolvulus  from  the  western  United  States* 
Homer  Doliver  House 

The  two  species  of  Convohmhts  described  below  are  based 

upon  plants  from  the  collection  made  by  C.  S,  Crandall  in  Colo- 
rado  in  1896.  Convolviihis  awensis  L.  is  an  European  species 
widely  introduced  into  America.  There  is  found,  however,  an  indig- 
enous  ally  to  it  in  the  western  states  which  appears  to  be  distinct. 

Convolvulus  ambigens  sp.  nov. 

Prostrate  or  trailing,  annual,  or  perennial  only  at  the  base, 
branching,  two  to  several  dm.  in  length  ;  finely  cinereous-pubes- 

cent, rather  densely  so  toward  the  tip,  often  glabrate  below  on  the 
stem:  leaf-blades  ovate-oblong  or  triangular-oblong,  1.5-4  cm. 
long,  abruptly  acute,  truncate  or  nearly  so  at  the  base,  entire  ex- 

cept for  the  acute,  laterally-spreading  basal  auricles  which  are 
often  sub-toothed  below;  petioles  shorter  than  the  blades:  flow- 

ers axillary,  solitary,  often  on  erect  leafy  branches ;  peduncles 

1.5-3  ̂ "^-  l<^^'^g ;  pedicels  slightly  thickened:  sepals  oblong  or 
suborbicular,  about  3  mm.  long,  rounded  at  the  apex :  corolla 
rotate-funnelform,  1.5-2  cm.  long,  the  subentire  limb  as  broad, 
white  or  with  pink  stripes  :  stigmas  linear. 

In  loose  soil,  among  bushes  and  in  fields,  chiefly  in  river-val- 

leys,  Montana  to  New  Mexico,  Oregon  and  southern  California. 

The  type  collected  near  Fort  Collins,  Colorado,  by  C.  S,  Cran- 

dall,  no.  4.218,  June  22,  1896,  in  the  herbarium  of  the  New  York 

Botanical  Garden.  Duplicate  type  of  the  same  collection  In  the 

National  Herbarium,  sheet  no.  48612 1.  In  addition  to  the  type 

collection  the  following  specimens  may  be  referred  here  : 

Along  railroad  near  Fort  Collins,  C.  S.  Crandall,  August  23, 

1898.      C.  S.  Sheldon  11,  July  8,  1884.     Reno,  Nevada,  J/.  E. 

/
.
 

Jones,  June  ii,  1897.     Hot  Springs,  Arizona 

June  17,  1892. 

Californian  specimens  differ  from  the  type  chiefly  in  their  more 

pronounced  pubescence,  and  must  be  referred  here  until  they  are 
better  known. 
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Convolvulus  interior  sp.  nov. 

Perennial  with  a  horizontal  rootstock,  prostrate,  or  the  tips 
rarely  showing  a  tendency  to  chmb,  sparingly  branched  from  the 
base,  2-8  dm.  long ;  rather  densely  and  very  softly  pubescent 
throughout,  except  on  the  upper  leaf-surfaces,  with  shorter  and 
longer  woolly  hairs,  usually  cinereous  in  appearance  :  leaf-blades 
deltoid  or  hastate-ovate,  2.5-4  cm.  long,  nearly  as  broad  at  the 
shallowly  cordate  or  subtruncate  base,  glabrate  or  becoming 
glabrous  above  ;  the  basal  auricles  inconspicuous,  laterally  spread- 

ing, rounded  or  obtusely  angled  ;  petioles  as  long  as  the  blades  or 
shorter  :  peduncles  axillary,  exceeding  the  subtending  petioles  but 

rarely  the  blades ;  bracts  broadly  ovate,  obtuse,  about  one-third 
the  length  of  the  corolla,  closely  investing  and   surpassing  the 
calyx:  corolla  white,  3.5-4  cm,  long,  the  limb  entire,   3-4  cm. 
broad. 

In  sandy  soil,  Nebraska  and  Colorado  to  Oklahoma  and  Ari- 
zona. The  type  collected  near  Fort  Collins,  Colorado,  by  C.  S. 

Crandall,  tio.  262^,  June  19,  1896,  in  the  herbarium  of  the  New 

York  Botanical  Garden.  Duplicate  type  of  the  same  collection 
in  the  National  Herbarium,  sheet  no.  ̂ 86i2j.  The  following 
specimens  may  also  be  referred  here : 

Fort  Collins,  Colorado,  J.  77.  Coiven  j6j,  June  22,  1893. 

Riley  Co.,  Kansas,  /.  B.  Norton  j^^,  1895.  Oklahoma,  F.  A, 

Waugh  j6i.  Indian  Territory,  on  the  False  Washita,  between 
Fort  Cobb  and  Fort  Arbuckle,  Dr,  Edivard  Palmer  ̂ 54,  1868. 

This  species  is  perhaps  nearest  related  to  the  eastern  C.  repcns 

by  its  prostrate  habit  and  pubescence,  but  differs  greatly  from  it 

in  the  shape  of  its  leaf-blades  and  its  shorter  corolla.  It  has  also 

been  referred  to  C  americantis  (Sims)  Greene,  which  is  nearly  or 
quite  glabrous  and  an  extensive  twiner. 

United  States  National  Museum. 



Phytogeographical  explorations  In  the  coastal  plain  of  Georg 

in  1903* Roi-ANu  M.  Harper 

My  work  in  the  coastal  plain  of  Georgia  in  1903  began  on  the 
eastern  border  of  Effingham  County,  where  the  Seaboard  Air  Line 
crosses  the  Savannah  River,  about  sunrise  on  June  12,  and  ended 
at  Macon  on  September  25.  During  the  summer  notes  and  col- 

lections were  made  in  the  following  counties :  Effingham  (nos.' 
1810-1S15,  1837-1840),  Chatham  {i8i6-i8j6,  2841,  1842), 
Bryan  {184J-18J6),  Tattnall  {18^1-1862),  Montgomery  {i86_ 

1872,  igSi^iggd),  Telfair  {i8jj\  Dodge  [iSj^-iS'/d,  1977- 
igSo),  Wilcox,  Dooly  {1955-1964),  Sumter,  Lee,  Terrell,  Ran- 

dolph {^1877-1898,  1905),  Quitman  {1899-1902),  Clay,  Calhoun, 

Early  (^1904,-1914),  Miller  [1915-1919),  Decatur  (^1920-1955), 
Baker  (^1956),  Mitchell  (/pj/),  Thomas  {1958,  /pj^),  Colquitt 

[1940-1948),  Dougherty  (1949-1954),  Worth,  Berrien,  Irwin, 

Houston  (^965-1962),  Bibb  {1968-1971),  Twiggs,  (1972-1976), 
Pulaski,  Coffee  [1991-1992,  2010-2014),  Appling  {^1993,  1994), 

Liberty  {1995,  ̂ 996),  Wayne  {1997-1998,  2007-2009),  Glynn, 

Mcintosh  [T999--2006),  Pierce,  and  Macon  (2015-2018).  Num- 

bers 18 10-1866  were  collected  in  June,  1867-1908  in  July,  1909- 

1958  in  August  and  1959—2018  in  September.  Forty-tw^o  num- 
bers of  fungi  and  bryophytes,  numbered  separately,  were  also 

collected.  During  the  season  I  traveled  by  rail  through  the  coastal 

plain  about  1400  miles  (nearly  half  of  which  distance  was  through 

territory  I  had  not  previously  explored),  and  took  about  275  pho- 
tographs. 

On  this  trip  I  made  considerable  study  of  the  Altamaha  Grit, 

one  of  the  most  interesting  (from  a  phytogeographical  standpoint 

at  least)' and  extensive  (covering  at  least  i  r,ooo  square  miles)  geo- 
logical formations  in  the  state.     Very  little  work  has  been  done  in 

*  Investigation  prosecuted  with  the  aid  of  a  grant  from  the  Herrman  Fund  of  the 
Council  of  the  Scientific  Alliance  of  New  York. 
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the  region  of  this  formation  by  other  botanists,*  and  published 
references  to  it  are  scarce. 

As  the  Aitamaha  Grit  region  (the  common  name  of  which^ 
when  it  is  distinguished  from  other  portions  of  the  coastal  plain,  is 

the  ''  rolling  wire-grass  ''  or  *'  rolling  piney-woods  "  country),  by 
reason  of  its  many  natural  advantages,  which  have  only  compara- 

tively recently  begun  to  be  appreciated,  is  increasing  very  rapidly 

in  wealth  and  population,!  largely  at  the  expense  of  its  once  mag- 

''^The  younger  Bartram  and  the  elder  Michaux,  whose  routes  through  Georgia  in 
the  eighteenth  century  are  pretty  well  known,  could  hardly  have  seen  any  of  the  Ai- 

tamaha Grit  region  except  perhaps  the  extreme  eastern  end  of  it  There  is  evidence 

that  at  least  some  of  Abbot's  drawings  of  Georgia  plants  and  insects,  published  in  1797, 
were  made  in  this  region,  but  no  one  knows  exactly  where.  About  1830  Nuttall  dis- 

covered Arenai'ia  brevifolia  in  Tattnall  County,  presumably  on  an  outcrop  of  Aitamaha 
Grit,  but  very  little  is  known  of  his  movements  in  Georgia.  Croom  probably  skirted 

the  inland  edge  of  this  region  on  his  travels  through  Georgia  during  the  few  years  im- 
mediately preceding  his  death,  but  there  is  no  recognizable  description  of  it  in  liis 

writings.  And  since  the  building  of  railroads  probably  as  many  as  a  dozen  well-known 
botanists  have  passed  through  portions  of  the  Aitamaha  Grit  region,  usually  without 

stopping,  or  ventured  into  it  for  short  distances,  without  knowing  how  it  differed  from 

the  rest  of  the  coastal  plain,  but  very  few  of  these  have  made  public  any  notes  or  speci- 
mens from  there.  It  is  not  surprising,  therefore^  that  I  should  find  new  species  in  that 

region  nearly  every  season.  But  for  the  fact  that  most  of  the  plants  indigenous  to  that 
part  of  the  state  are  not  endemic,  but  extend  into  the  flat  country  near  the  coast,  or  into 
other  states,  a  much  larger  proportion  of  them  would  still  be  undescribed. 

I  The  nine  counties  in  Georgia  which  increased  in  population  over  75  per  cent,  be- 

tween 1890  and  1900  are  all  wire-grass  counties,  wholly  or  in  part.  The  three  show- 
ing the  largest  increase  (Colquitt,  Irwin  and  Tattnall,  with  percentages  of  184,  116 

and  99  respectively)  are  entirely  underlaid  by  the  Aitamaha  Grit.  During  the  same 

period  the  whole  rolling  wire-grass  country  increased  in  population  over  60  per  cent., 
the  whole  coastal  plain  of  Georgia  28  per  cent.,  the  whole  state  about  20  per  cent.,  and 
the  whole  United  States  (not  counting  islands  acquired  during  the  decade)  about  22 
per  cent.  The, average  density  of  population  in  the  Aitamaha  Grit  region  in  1900  was 
about  25  to  the  square  mile  and  that  of  the  whole  state  37.5.  Fifty  years  earlier  the 

region  under  consideration  was  regarded  as  almost  a  desert,  and  contained  less  than  * 
four  inhabitants  to  the  square  mile.  Even  as  late  as  1880  the  density  of  its  population 
had  not  reached  ten  per  square  mile. 

This  region  is  remarkably  free  from  weeds,  mud,  dust,  floods,  droughts,  gullies, 
malaria,  and  extremes  of  heat  and  cold;  all  of  which  cannot  be  said  of  some  other 

parts  of  the  country.  The  topography  is  undulating  enough  to  afford  good  drainage, 
and  at  the  same  time  level  enough  to  offer  no  serious  obstacles  to  easy  transportation 
(which  is  so  essential  for  the  rapid  spread  of  civilization). 

The  principal  source  of  wealth  for  this  region  has  been  —  and  will  be  for  many 

years,  if  properly  managed  —  Finns  palusiris^  which  is  probably  at  present  the  most 
important  tree  in  North  America  from  an  economic  standpoint,  rivaling  in  the  variety 

and  usefulness  of  its  products  the  classical  palms  and  bamboos  of  the  tropics.  Increas- 
ing attention,  however,  is  being  paid  to  agriculture  and  manufactures. 
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nificent  pine  forests,  any  information  in  regard  to  its  flora  and 
other  natural  resources  which  can  be  placed  on  record  now  will 
increase  in  interest  as  the  region  becomes  more  thickly  settled* 

The  rock  which  characterizes  this  part  of  the  state  is  not 
known  to  contain  any  recognizable  fossils,  but  it  is  believed  to  t)e 

of  Upper  Oligocene  age.  *     It  is  nearly  everywhere  concealed  by 
overlying  Pleistocene  deposits  (principally  Lafayette  and  Colum- 

bia) ,  but  in  a  few  places,  usually  on  slopes  in  dry  pine-barrens,  it 
comes  to  the  surface,  forming  cliffs  or  sometimes  flat  outcrops. 

Such  exposures  were  seen  in  1903  in  the  counties  of  Tattnall, 

Coffee,  Dodge   and   Dooly,  and,  as  might  be  expected  from  their 
F 

scarcity  and   previously   unexplored  condition,  support  a  flora  of 

Figure  i.  Outcrop  of  Altamaha  Grit  in  open  pine-barrens  near  Pendleton  Creek, 

Tattnall  County,  June  26.  Litjuidambar  Styraciflua  in  right  foreground ;  the  other 

trees  are  mostly  Pintis palusfris.  This  is  one  of  the  localities  for  Selaginella  arenicola 

and  Talinum  tereiifoHiim^  mentioned  below. 

unusual  interest.  Among  the  species  growing  on  such  rocks  are 

some  which  seem  to  be  endemic  to  the  Altamaha  Grit  region,  and 

a  still  larger  number  which  have  been  considered  as  characteristic 

formation 

84  :    81,  82.      1892. 
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of  granite  outcrops  in  the  Piedmont  region.     Some  of  them  will 

be  discussed  in  the  latter  part  of  this  paper. 

The  ordinary  phase  of  the  Altamaha  Grit  is  readily  distin- 

gulshed,  as  far  away  as  it  can  be  seen,  from  all  other  coastal  plain 

rocks  by  its  surroundings  and  by  the  appearance  of  its  weathered 

surfaces,  which  are  just  the  color  of  pine  bark  or  perhaps  a  little  . 

darker.  (A  fresh  surface  is  pale-yellow  or  often  coarsely  mottled 

■with  red.)  Other  coastal  plain  rocks  contain  more  or  less  calcium 
carbonate  and  are  surrounded  by  dense  vegetation,  but  the  Grit 

crops  out  in  broad  daylight  and  is  often  visible  half  a  mile  away. 

The  Altamaha  Grit  as  such  is  not  known  outside  of  Georgia, 
*  w 

though  it  underlies  about  one-fifth  of  the  state  or  a  third  of  the 
coastal  plain,  and  extends  nearly  to  the  Savannah  River  on  the 
northeast  and  the  Chattahoochee  on  the  southwest.  The  Grand 

Gulf,  *  a  formation  believed  to  be  of  the  same  age,  extends  across 
the  lower  part  of  Alabama,  Mississippi,  Louisiana  and  Texas, 

but  its  actual  continuity  with  our  Grit  has  not  yet  been  estab- 
lished. 

The  boundary  between  the  rolling  wire-grass  region  (Alta- 

maha Grit)  and  the  lime-sink  region  (Lower  Oligocene)  w^hich 
adjoins  it  on  the  northwest  in  Georgia  (and  bears  a  similar  rela- 

tion to  the  Grand  Gulf  region  in  the  states  farther  west),  is  one 
of  the  most  trenchant  boundaries  in  the  coastal  plain,  and,  when 
one  becomes  accustomed  to  it,  is  about  as  easily  recognized  as  the 

fall-line,  f  In  1903  I  traced  this  boundary,  by  crossing  it  at 
every  convenient  point,  through  the  counties  of  Dodge,  Wilcox, 

Dooly,  Worth,  Mitchell  and  Decatun ;[;  A  striking  feature  of 
this  inland  edge  of  the  Altahama  Grit  country,  all  the  way  across 
the  state,  especially  toward  the  southwest,  is  that  it  is  marked  by 

*  Named  for  Grand  Gulf,  a  settlement  on  the  Mississippi  River  in  Claiborne 
County,  Mississippi,  where  this  formation  was  first  distinguished  by  B.  L.  C.  Wailes 
about  fifty  years  ago. 

f  My  first  impressions  of  the  change  in  aspect  of  the  country  in  passing  from  one 
region  into  the  other,  traveling  southward  from  Cordele  in  1900,  were  described  in 

the  Bulletin  a  few  years  ago  (28  :  458.  August,  1901).  But  my  interpretation  of 
the  geological  significance  of  this  change,  based  on  the  best  information  available  at 

that  time,  subserjuent  research  has  shown  to  be  incorrect.  (See  correction  above.) 
My  remarks  on  Pinus pains tr is  in  that  connection  were  also  largely  erroneous, 

X  In  the  spring  of  1904  I  traced  it  farther  east,  through  the  counties  of  Laurens, 
Emanuel  and  Screven,  nearly  to  the  Savannah  River. 
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an  escarpment  facing  inland,  the  Grit  being  everywhere  higher 
than  the  limestone,  doubtless  on  account  of  its  greater  resistance 
to  erosion  and  solution.  In  Decatur  County,  traveling  eastward 
or  southward  from  Bainbridge  by  rail,  one  rises  about  150  feet  in 
three  miles  in  ascending  this  escarpment.  Elsewhere  the  differ- 
ence  in  elevation  is  not  so  great,  but  always  perceptible,  as  may 
be  seen  by  examining  the  profiles  of  the  railroads  which  pass  from 
one  of  these  regions  into  the  other.  From  a  point  on  the  main 
Atlantic  and  Gulf  divide  a  few  miles  east  of  Cordele,  to  the  south- 

western corner  of  the  state,  a  distance  of  at  least  loo  miles,  this 
escarpment  coincides  nearly  if  not  exactly  with  the  divide  between 
the  Flint  River  and  all  the  streams  flowing  into  the  Gulf  east 
of  it. 

A  similar  escarpment  is  said  to  mark  the  inland  edge  of  the 

corresponding  Grand  Gulf  region  in  Mississippi  and  Louisiana.* 
I  am  also  informed  by  Dr.  Eugene  A.  Smith,  who  is  familiar  with 
the  Grand  Gulf  region  of  Alabama  and  Mississippi  and  has  traveled 

through  the  Altamaha  Grit  region  of  Georgia,  that  the  topography 
and  flora  are  essentially  the  same  in  both.  In  1846,  some  years 

before  the  Grand  Gulf  formation  was  named,  Artemas  Bigelow  f 

described  and  figured  some  rock  outcrops  in  Baldwin  County, 

Alabama  (now  mapped  by  Dr.  Smith  as  being  in  the  Grand  Gulf 

region)^  which  must  be  very  similar  to  the  Altamaha  Grit  outcrops 

in  Georgia.     That  portion  of  Alabama  is  described  by  Dr. Moh 

Alabama"  t 

vision  of  the  coast  pine  belt,"  but  without  emphasi/cing  its  geolog- 
ical significance. 

The  southeastern  limit  of  the  Altamaha  Grit  is  ill-defined,  for 

the  rolling  pine-barrens  seem  to  pass  by  imperceptible  gradations 

into  the  flat  pine-barrens  near  the  coast.     Midway  between  the L 

Savannah  River  and  the  Chattahoochee  the  region  under  con- 

sideration is  at  least  sixty  miles  wide  ;  but  in  the  vicinity  of  Climax, 

in  Decatur  County,  where  its  limits  are  pretty  sharply  defined,  its 

width  is  not  over  six  miles,  and  it  probably  tapers  down  to  noth- 
ing a  little  farther  on. 

•  *See  Hilgard,  Am.  Jour.  Sci.  III.  2  :  397-  1871  ;  III.  22  :  59.  1881  :  Dall 

&  Harris,  Bull.  U.  S.  GeoL  Surv.  84:  161,  168.  1892;  Harris  &  Veatch,  Rep. 

Geol,  La.  1899:  96,     1900 ;  Veatch,  Rep.  Geol.  La.  1900-02:  156.      1902. 

t  Am.  Jour.  Sci.  II.  2  :  419-422. 
i  Contr.  U.  S-  Nat.  Herb.  6  :   iio-liS.     1904. 
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The  typical  topography  of  this  region  (as  is  finely  displayed 

around  Tifton,  for  example)  is  gently  rolling,  less  so  of  course 

than  in  Middle  Georgia,  but  decidedly  more  so  than  in  the  adjoin- 

ing lime-sink  region.  A  straight  line  drawn  in  any  direction 

across  the  rolling  wire-grass  country  would  cross,  on  the  average, 

two  or  three  valleys  to  the  mile,  the  bottom  of  each  valley  con- 

taining a  sluggish  and  often  intermittent  stream,  the  water  of  which 

is  never  muddy  but  usually  tinged  with  brown  from  vegetable 

matter.  The  average  difference  in  elevation  between  the  smaller 

valleys  and  the  adjacent  ridges  is  probably  twenty  or  thirty  feet. 

Creeks  and  rivers  are  of  course  encountered  at  longer  intervals. 

Probably  at  least  nine-tenths  of  this  region,  in  its  natural  con- 

dition, is  pine-barrens,  and  the  remainder  is  mostly  swamps,  which J  ■ 

border  every  stream,  and  sand-hills,  which  occur  along  most  of 

the  creeks  and  rivers.  The  lime-sink  region,  in  Southwest  Georgia 

at  least,  is  also  about  nine-tenths  pine-barrens,  the  remainder  being 

mostly  river-swamps,  ponds  and  lime-sinks.  Streams  are  as 

scarce  in  the  lime-sink  region  as  they  are  numerous  in  the  Alta- 

maha  Grit  country.  In  August,  1903,  I  went  on  foot  from  Bain- 
bridge  (on  the  Flint  River)  west  to  the  Chattahoochee,  a  distance 

of  about  twenty-eight  miles,  and  did  not  see  a  stream  of  any  kind 
between  the  two  rivers  except  Spring  Creek,  which  rises  in  the 
Eocene  country  about  thirty  miles  to  the  northward. 

w 

Ponds  are  less  frequent  in  the  region  under  consideration  than ■ 

in  some  other  parts  of  the  coastal  plain,  and  those  that  do  occur  are 
almost  invariably  shallow  enough  to  dry  up  every  year,  and  full 
of  trees  (principally  Pim/s  Elliottii,  Taxodiiun  imbricarhnn,  and 

Nyssa  biflord)  ;  never  containing  a  dense  growth  of  glumaceous 

plants  (such  as  Mauisuris  Chapmani^  Paniciim  digit arioides.Homa- 
locenchnis  hexandrus,  EleocJuiris,  Dichromena,  Rhytichospora)  or 
shrubs  {Crataegus  aestivalis^  Hypericum  fasciadatuui,  Cephalan- 

thus),  like  many  of  those  along  the  inland  edge  of  the  lime-sink 

region,  or  deep  and  permanent  enough  to  contain  species  of  Pota- 
mogeton^  Utricidaria  and  various  Nymphaeaceae,  like  the  large 
ponds  of  Decatur  and  Lowndes  counties.  Another  interesting 

feature  of  this  region  is  that  it  contains  nearly  all  the  sand-hills  of 

the  coastal  plain,  with  the  exception  of  those  along  the  fall-line. 
The   following  species   are  common  and  conspicuous  in   the 
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Altamaha  Grit  region,  but  unknown  in  the  adjacent  lime-sink  re- 

gion:  Pimis  serotina,''\  Sarracenia  flavaX  Cliftonia  monophylla, 
Nyssa  OgecJie,-\\  Pitickneya  pubens,'^\l  Viburnum  miduvi,''  and 
Baldwinia  atropiirpiirca.\\\  Many  others  having  a  similar  distri- 

bution might  be  mentioned,  but  the  above  are  of  particular  interest 
because  they  extend  right  up  to  the  edge  of  the  region,  and  are 
easily  recognized  from  a  moving  train,  enabling  the  observant 
traveler  to  tell  in  a  few  minutes  when  he  enters  the  Altamaha  Grit 

country  from  the  north  or  west,  • 
On  the  other  hand,  many  species  which  are  common  in  other ■ 

parts  of  the  coastal  plain  are  conspicuous  by  their  absence  in  the 
wiregrass  country.  The  following  grow  both  north  and  south  of  the 
region  under  consideration,  sometimes  approaching  within  a  mile 
of  it,  but  are  not  known  within  its  borders  :  Phegopferis  hexago- 

noptera,  Uzndaria  perfoliata,  Fagus  Americana  (and  therefore 
Epiphegus  too),  Sassafras^  Kalmia  latifolia^  Asclepias  variegata^ 
and  Conopholis.  The  same  is  true  of  several  species  confined  to 

h'mestone  outcrops  or  permanent  ponds,  which  it  would  be  super- 
flous  to  mention  here.     Again,  several  river-bank  trees,  such  as 
Popidus  deltoides^  Platauns^  Acer  saccharinitm  {A.  dasycarpmn), 

Negitndo  and  Catalpa^  descend  the  larger  streams  nearly  or  quite 
to  the  Altamaha  Grit  and  seem  to  stop  there.  And  there  is  a 

considerable  number  of  species  which  range  from  the  mountains 

to  the  inland  edge  of  the  Grit  and  no  farther,  but  these  are  too 
numerous  to  be  discussed  here.  When  the  whole  truth  is  known 

the  Altamaha  Grit  escarpment  will  probablv  be  found  to  stop  as 

many  species  of  plants  as  the  fall-Hne r 

same  reasons. 
does,  though  not  for  the 

Of  the  points  of  interest  visited  in  the  summer  of  1903  only  a 
few  need  be  mentioned  here. 

On  the  morning  of  my  arrival  in  Georgia,  after  following  down 

*  Reappears  northwest  of  the  lime-sink  region. 
t  Not  known  in  Alabama.     There  is  probably  a  gap  between  the  Altamaha  Grit i 

and  Grand  Gulf  regions  which  these  species  have  not  succeeded  in  crossing. 

Jin  Georgia  the  distribution  of  this  species  coincides  pretty  closely  with  that  of 

*he  Grit.     But  in  Virginia  and  the  Carolinas  it  is  found  farther  inland. 

\  Reaches  its  northeastern  limit  in  the  extreme  southern  corner  of  South  Carolina. 

11  Not  known  in  South  Carolina  (in  which  State  nothing  corresponding  to  the 

Altamaha  Grit  has  yet  been  reported). 
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the  Savannah  River  a  tew  miles  from  the  point  where  I  crossed  it^ 

I  found  myself  at  Sisters'  Ferry,  where  Wilham  Bartram  crossed 
the  river  on  April  25,  1776,*  and  Andre  Michaux  and  his  son  on 
April  26,  1787.1 

Bartram  mentioned  particularly  the  occurrence  of  Dirca  pahis- 
tris  on  the  Georgia  bank  at  this  point,  and  Michaux  noted,  besides 
the  Dirca,  Kalniia  lattfoHay  two  azaleas  and  a  few  other  shrubs.. 

Figure  2.  Sisters'  Ferry,  on  the    Savannah  River    (Effingham    Co.,   Georgia,  and* Hampt 

June  12, 
This  is  the  place  where  Bartram  and  Michaux  crossed  in  the  eighteenth  century. 

I  had  no  difficulty  in  finding  the  Dirca  and  Kalmia,  and  secured 

specimens  of  them  (nos.  18 1§,  181^).  Both  species  are  very  rare- 
so  near  the  coast  in  this  latitude  and  at  so  low  an  altitude 

(probably  not  over  50  feet  above  sea-level).  At  that  time  I  was 

not  aware  of  Michaux's  visit,  and  I  did  not  notice  the  azaleas- 
(which  must  have  been  past  flowering  then)  and  other  plants  men- 

tioned   by  him,  one  of  which  seems  to  have  been  the  recently 
L 

*See  Bartram's  Travels,  page  307  (of  1794  edition).  The  year  may  have  been 
1777  ;  for  the  dates  in  different  parts  of  this  work  contradict  each  other,  and  I  have- 
not  yet  determined  which  are  correct. 

t  Journal  of  Andr6  Michaux  (edited  by  C.  S.  Sargent),  page  9.  On  page  12  is  «u 
reference  to  a  subsequent  visit  to  the  place  on  May  13  of  the  same  year. 
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revived  Magnolia  pyramidata  Pursh.*  The  geographical  features 
of  the  vicinity  of  Sisters'  Ferry,  and  in  fact  the  whole  east  side  of 
Effingham  County,  are  rather  peculiar,  recalling  those  of  the 
Chattahoochee  region  of  Decatur  and  Thomas  counties.  But 
nothing  definite  is  known  about  the  geology  of  this  county,  and 
the  high  water  prevented  me  from  getting  much  light  on  the 
subject  from  the  rocks  along  the  river,  f 

On  July  31  I  discovered  something  previously  unknown  to 
science  and  entirely  unexpected,  viz.,  sand-hills  on  the  Chatta- 

hoochee River.  These  are  located  on  the  left  or  Georgia  side  in 
Early  County  near  Hilton.  At  all  other  easily  accessible  points 
on  the  Chattahoochee  there  is  not  the  slightest  suggestion  of  sand- 

hills, and  I  was  informed  that  this  particular  area  is  only  four  or 
five  miles  long.  Where  I  crossed  it  it  is  about  a  mile  and  a  half 

wide.  These  sand-hills  have  the  same  general  appearance  as 
many  of  those  in  Southeast  Georgia,  but  their  flora  is  not  nearly 
so  rich  in  species,  which  is  just  what  would  be  expected  from  their 
remoteness  from  other  similar  areas. 

About  the  middle  of  August  I  went  to  River  Junction,  Florida, 
about  two  miles  south  of  the  Georgia  line,  examined  Ttnnion 
taxifoluim  %  in  its  native  haunts  near  there,  and  then  spent  nearly 

two  days  walking  up  along  the  Flint  River  to  Bainbridge,  a  dis- 
tance of  about  thirty  miles,  trying  to  find  this  rare  tree  in  Georgia. r 

In  this  particular  I  was  unsuccessful,  but  the  trip  was  by  no  means 
unprofitable.  In  this  extreme  southwestern  corner  of  the  state 

the  phytogeographical  features  are  rather  complicated,  and  there- 
fore interesting,  but  my  time  there  was  too  short  to  make  more 

than  a  superficial  examination. 

For  the  last  fifteen  miles  of  its  course  the  Flint  River  (whose 

junction  with  the  Chattahoochee  marks  the  corner  of  the  state) 

washes  the  northwestern  base  of  an  escarpment  which  is  nearly 

200  feet  high  in  some  places.     This  is  a  direct  continuation  of  the 

*See  Small,  Fl,  S.  E.  States  452.  July,  1903;  Sargent,  Trees  and  Shrubs  i: 

loi,//.  J-/,     November,  1903. 

■f-  This  was  just  after  one  of  the  most  disastrous  6oods  ever  known  in  South  Caro- 
lina, and  the  Savannah  River  at  this  point  was  then  nine  feet  above  low  water  mark  and 

still  rising.     I  noticed  however  some  fossiliferous  rocks  just  above  the  water's  edge. 
\  The  odor  of  the  bruised  foliage  of  this  tree  is  frequently  mentioned,  but  I  have 

never  seen  it  described.  It  reminded  me  of  the  odor  of  the  foliage  of  Lycopenicum 

more  than  anything  else. 
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Altamaha  Grit  escarpment  mentioned  above,  but  down  here  in 

Decatur  County,  if  not  for  some  distance  farther  east,  its  base 

seems  to  be  composed  of  rocks  of  a  different  formation,  apparently 

the  Chattahoochee.*  The  slopes  next  to  the  river  support  a  fine 
forest  of  angiospermous  trees,  as  is  characteristic  of  the  Chatta- 

hoochee region.  (The  transition  from  the  shady  woods  of  the 

slopes  to  the  open  pine-barrens  of  the  summit  is  very  abrupt  at 
Climax  and  Fowlstown.)  At  some  points  along  the  brow  of  the 

escarpment  near  the  river,  where  the  forest  has  been  partly 

removed,  one  can  get  a  surprisingly  extensive  view  of  the  much 

lower  and  comparatively  level  country  across  the  river  to  the 

northwestward.  At  such  points  the  horizon  in  that  direction  is  so 

distant  that  it  appears  to  the  unaided  eye  as  a  perfect,  unbroken, 

straight  line,  though  doubtless  composed  of  the  tops  of  pine  trees. 

On  top  of  this  escarpment  near  the  P'lint  River,  particularly  in 
the  vicinity  of  Faceville,  many  square  miles  are  covered  with  a 

thick  deposit  of  dry  Columbia  sand.  This  supports  a  flora  simi- 
lar to  that  of  the  sand-hills  of  Southeast  Georgia,  but  differs  from 

all  regular  sand-hills  in  its  unusual  height  above  the  river.  It  is 
like  the  majority  of  them,  however,  in  being  within  the  Altamaha 
Grit  region,  and  on  the  left  side  of  the  stream. 

Some  maps  of  Georgia  show  in  the  northern  part  of  Appling 

County  a  pond,  which  if  it  is  as  large  as  represented  must  be  quite 

unh'ke  anything  else  In  the  Altamaha  Grit  region.  On  September 
r2th,  as  I  was  passing  through  the  county,  I  spent  a  few  hours 
between  trains  in  trying  to  find  out  something  about  this  place. 
Getting  off  at  Prentiss,  the  nearest  station,  I  directed  my  steps 
northeastward,  and  after  traveling  a  couple  of  hours  through  flat 

pine-barrens  I  approached  my  destination.     But  I  found  the  pond F 

surrounded  by  such  a  dense  growth  of  evergreen  trees  and  shrubs 
(such  as  Magnolia  glatica,  Gordonia,  Cliftonia,  and  Pieris  Jiitidd) 
that  I  could  not  get  a  glimpse  of  it ;  and  the  few  natives  living  in 

*  The  portion  of  this  escarpment  in  Decatur  County  has  been  described  by 
Pumpelly  (Am.  Jour.  Sci.  III.  46:  445-448.  December,  1893)  and  Foerste  (Am^ 
Jour.  Sci.  III.  48:  41-54-  July)  1894),  but  neither  of  these  authors  seems  to  have 
indicated  the  occurrence  of  Altamaha  Grit  on  top  of  it.  I  have  seen  no  rocks  of  this 
formation  farther  west  than  Worth  County,  but  its  characteristic  topography  and  flora 
extend  uninterruptedly  and  unmistakably  well  into  Decatur  County.  Moreover,  the 
rocks  of  the  Chattahoochee  formation  are  not  hard  enough  to  form  such  an  escarpment. 
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the  vicinity  do  not  seem  to  know  much  about  it,  and  have  not 
even  given  it  a  name,  apparently.  But  from  the  nature  of  its 
surroundings  and  other  considerations,  I  imagine  that  this  pond 
must  be  a  good  deal  hke  Okefinokee  Swamp,  on  a  small  scale. 
Within  a  mile  of  the  pond  the  sand  is  deeper  and  drier  than  usual, 
with  a  sort  of  sand-hill  flora  much  like  that  around  the  large 
ponds  in  the  lime-sink  regions  of  Decatur  and  Lowndes  counties.* 

Later  in  September  I  did  some  work  along  the  Altamaha 
River,  in  the  vicinity  of  the  two  points  where  railroads  cross  it 

(near  Doctortown  and  Barrington)  and  around  Darien^  the  seaport 
at  its  mouth.  Like  most  of  its  tributaries,  the  Altamaha  has  sand- 

hills along  its  left  bank,  but  they  are  not  as  extensive  (where  I 
saw  them,  at  least)  as  those  farther  inland,  and  their  flora  seems 

less  varied.  Opposite  Doctortown  the  sand-hills  are  not  over 

a  mile  wide,  near  Barrington  (station)  they  are  much  narrower, 
and  they  disappear  entirely  somewhere  above  Darien.  At  both 

points  where  I  crossed  the  river  its  swamp  is  about  a  mile  wide, 

containing  several  elongated  "  lakes  "  (bayous  they  would  prob- 
ably be  called  farther  west),  and  happens  to  be  all  on  the  left 

or  sand-hill  side.  The  bridge  near  Barrington  is  not  over  twenty 
miles  from  the  ocean,  but  the  volume  of  flow  of  the  river  is  such 

* 

that  the  influence  of  the  sea  is  not  felt  by  the  vegetation  there,  and 

I  was  informed  that  the  tide  is  perceptible  only  when  the  river  is 

very  low.  (The  smaller  rivers,  such  as  the  Ogeechee,  Satilla  and 

St.  Mary's,  at  this  distance  from  the  coast  have  several  feet  of  tide 
and  are  bordered  by  brackish  marshes.)  Even  at  Darien,  which 

is  within  ten  miles  of  the  open  ocean,  the  river  marshes  are  fresh 

or  nearly  so,  and  contain  a  good  deal  of  Taxodinm  distichiim. 

Coming  up  by  steamer  from  Brunswick  to  Darien  the  gradual 

transition  from  salt  to  fresh  marshes  can  be  plainly  seen,  the  com- 

position of  the  vegetation  changing  almost  completely  while  its 

general  aspect  remains  about  the  same, 

A  few  miles  above  the  railroad  bridge  near  Barrington  is  the 

lowest  ferry  on  the  Altamaha,  where  the  Bartrams,  father  and  son, 

crossed  in  the  i8th  century,  and  discovered  that  now  long-lost 
Franklinia  Alatamaha  or  Gordonia  p 

d.t     Somewhere  near  the  same  poin 

florid  ana 
*See  Bull,  Torrey  Club  30  :  291.      1903  ;  3^  =   ̂5-    '904- 

iFor  an  account  of  several  attempts  to  rediscover  this  tree  see  Ravenel,  Am.  Nat 

16:  235-238.     18S2. 
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found  by  C.   L.   Boynton  in  July,  1901.*     My  itinerary  did  not 
bring  me  within  sight  of  either  of  these  rare  plants,  however. 

.  The  new  species  resulting  from  this  trip  which  have  been  recog- 

nized up  to  the  present  writing  all  happen  to  belong  to  groups  with 

which  other  persons  are  more  familiar  than  myself,  so  none  are 

described  in  this  paper.  Among  the  lower  cryptogams  one  moss 

has  already  been  described  by  Cardot,t  another  by  Warnstorf,|  and 

a  fungus  by  Dr.  Murrill.  §  The  first  is  based  on  two  collections 

from  the  lime-sink  region,  one  made  in  1902  and  one  in  1903  ; 
and  the  other  two  new  species  are  each  based  on  a  single  collection 

from  the  Altamaha  Grit  region. 

Among  the  pteridophytes  and  spermatophytes  collected  in  1903 

the  following  seem  worthy  of  notice  : 

Selaginella  arenicola  Underw.  Bull.  Torrey  Club  25  : 

541.      1898 
Previously  known  only  from   Columbia  sand  in  Florida,  and 

Decatur  County,  Georgia.     I  have  seen  it  only  on  Altamaha  Grit 

outcrops  in  Tattnall  County  (jios,  18 j^,  i860),  where  it  is  quite 
scarce. 

Selaginella  acanthonota  Underw.  Torreya  2  :    172.      1902 

On  driest  sand  hills  in  Tattnall  {no,  18^2),  Montgomery  {no, 

ig8f)  and  Liberty  counties.  A  form  not  quite  typical,  approach- 

ing ^.  rtipestris,  w^as  collected  on  an  Altamaha  Grit  outcrop  in 
Dooly  County  {no,  igsf)^  This  species  was  previously  known 

only  from  North  Carolina,  unless  some  Florida  specimens  are  to 
be  referred  to  it. 

Sagittaria  natans  Michx. 

In  shallow  grassy  pools  just  west  of  Savannah,  all  submersed 

but  the  flow^ers,  June  17  {no.  18 ji).  This  species  has  an  inter- 
esting contrivance  for  protecting  its  reproductive  organs  from 

water.  Whenever  by  any  cause  the  inflorescence  is  drawn  be- 
neath the  surface,  the  pressure  of  the  water  causes  each  flower  to 

*See  Blltmore  Bot.  Stud,  i:   143.      1902. 
f  Rev.  Bryol.  31  :   8.      1904. 

J  Bot.  Centrabl.  Beihefle  16:  25'>.      1904. 
§  Bull.  Torrey  Club  31  :  600.      19^4. 
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ihut  up  immediately,  enclosing  a  large  bubble  of  air  which  keeps 
the  interior  dry,  and  at  the  same  time  gives  the  flower  buoyancy 
to  rise  to  the  surface  again.  This  perhaps  does  not  happen  often 
in  nature,  but  the  experiment  may  be  performed  repeatedly  with 
the  same  flower.* 

Aristida  condensata  Chapm. 

Collected  on  Sept.  lo  on  the  sand-hills  of  Gum  Swamp  Creek 
on    the  western   border  of  Montgomery  County   (//<?.  19S2),  and 
5een    later  in   the  same  month  on  the  sand-hills  of  the  Altamaha 
River  in  Liberty  and   Mcintosh  counties,  and  of  the  Little  Satilla 

Figure  3.     Selagmella  acanthonofa  {no.  19S7)  on  sand-hills  of  Little  Ocmulgee 

River^  Sept.  10.     Photograph  taken  in  dry  weather,  when  the  stems  were  all  more  or 
less  incurved. 

in  Wayne  County  near  Hortense.     Previously  reported  only  from 
Florida. 

*  Since  the  above  was  written  I  notice  that  the  same  observation  has  already  been 

imade  by  Professor  Hitchcock  (Proc.  Iowa  Acad.  Sci.  g  :  215,  1902),  But  as  his 

Jiote  is  likely  to  be  overlooked  this  may  as  well  stand. 
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FiMBRisTVLis  DiPHYLLA  (Retz)  Vahl,  EnuiTi.  2;  289.     1806 

Common  along  moist  sandy  roadsides  in  and  near  ihe  swamp 

of  Big  Indian  Creek  on  the  road  from  Hayneville  to  Perry,  Hous- 

ton County,  Sept.  3  {^lo.  ig6y).  Also  s^tn  the  next  day  in  simi- 

lar situations  east  oi  Mossy  Creek  on  the  road  from  Perry  to  Kath- 
leen, in  the  same  county.  This  is  a  tropical  species,  not  previously 

reported  from  the  United  States.  Dr.  Britton,  who  identified  it, 

tells  me  that  in  the  West  Indies  it  is  principally  a  roadside  w^eed 
also,  so  that  its  native  habitat  is  more  or  less  problematical.  It  is 

rather  remarkable  that  it  should  penetrate  200  miles  into  the  in- 
terior of  Georgia,  and  establish  itself  in  such  localities  as  the  above, 

several  miles  from  any  railroad  or  settlement,  before  being  detected. 

What  seems  to  be  the  same  thing  was  collected  on  a  moist  exposed 

grassy  bank  at  the  edge  of  the  Altamaha  River  marshes  just  be- 

low  Darien,  two  weeks  later  {fto,  200^,  Its  occurrence  at  this 
seaport  is  not  so  surprising,  but  even  there  it  appeared  to  have 
been  long  established,  and  should  have  been  seen  before. 

LuzuLA  sALTUENSis  Fcmald,  Rhodora  5  :   195.      1903 

{L.  vernalis^  L.  pilosa  and  Jiincoides  pilosttm  of  American 
authors.) 

Seen  in  rich  shady  woods  on  a  north  slope  a  few  miles  north- 
west of  Cuthbert,  July  21.  Quite  rare.  This  discovery  extends 

its  known  range  about  150  miles  southw^ard,  and  well  into  the 
coastal  plain.  (The  opportunity  to  combine  the  new  specific  name 
with  the  other  generic  name  now  in  use  will  probably  not  long 
be  neglected,  but  in  the  meanwhile  we  prefer  to  use  the  name  as 
above.) 

Aletris  lutea  Small,  Bull.  N.  Y.  Bot.  Card,  i  :  278,      1899 

This  plant  has  the  aspect  of  A.  farinosa  with  flowers  colored 
almost  like  those  of  A,  aiirea.  Besides  its  individual  characters 

(/.  e.,  such  as  might  be  exhibited  by  a  single  specimen  without  a 
label),  it  differs  from  the  former  in  range  and  from  the  latter  in 
time  o{  flowering,  being  a  month  or  two  earlier.  I  collected  it  on 

June  15  in  rather  dry  pine  barrens  near  Sandfly,  Chatham  County 

{710.  18 2S).     It  was  not  previously  known  north  of  Florida. 
Canna  flaccida  Salisb. 

Like  several  other  species  confined  to  the  southeastern  United 

States,  this  has  been  greatly  neglected  by  modern  bibliographers. 
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In  trying  to  verify  some  of  the  citations  for  it  I  found  to  my  sur- 
prise that  it  had  been  described  at  least  thirty  times,  and  figured 

eight  or  ten  times.  Its  bibh'ographic  history  is  somewhat  involved. 
The  principal  descriptions,  in  chronological  order,  are  as  follows : 

Camiacorus  glaucophyllos   (etc.),  Dill.     Hort.   Elth.  6^.  pi.  jg,     1732.      Type 
locality:   *' si  bene  memini,   .   .   .   e  Carolina,  ubi  sponte  nascitur." 

Cannaglauca  L.     Sp.  PL  I.     1753  (in  part).    Type  locality :     '^n  Carolina? '' 
?  C.  ghuca  L.  ;  Lam,      Encyc.  i  :  357.     1783.     Locality  :  ''  dans  les  lieux  hu- 

mides  de  la  Carolina:  on  la  cultive  au  Jardin  du  Roi." 

C.  faccida   Salisb.  '  Ic.  vStirp.   Ran  3.  //.  2.     1791.     Type  locality:   **  Sponte nascentem  in  South  Carolina  \tg\i  Joha7ines  Bartramy 

?  C.  fava  Michx.  ;  Lam.     Jour.  Hist.  Nat.  Par.   i  :  416.     1792.     {Fide  Ind Kew. ) 

C.Jlaccida  Salisb.  ;  Mill.  Card.  Diet.  (ed.  Martyn).  1797.  The  editor  says 
among  other  things     **  It  is  often  confounded  with  Can7ia glauca^ 

C.  glauca  ̂   Jlaccida  Willd.    Sp.   PI.    i:  4.      1798.      Locality:  "in  Carolinae 

aquosis." 
C  Jiaccida   Salisb.  ;    Redoute,  Les  Liliac^es  2  :  //.  /o/.       1805.      (Specimen 

figured  was  cultivated  at  Malmaison.     The  author  remarks  that  Fraser  and  Michaux 

mention  no  indigenous  Canna  from  Carolina,  and  as  this  species  is  more  sensitive  to 
cold  than  other  plants  from  Carolina,  perhaps  it  came  originally  from  some  warmer 
country.      But   this  is  probably  explained  by  the   fact   that  it  grows  in  the  extreme 
southern  part  of  South  Carolina,  while  the  other  Carolinian  plants  known  to  Redoute 
may  have  come  from  the  mountains  of  North  Carolina.) 

C,  Jiaccida  Salisb.  ;  J.  E.  Smith  in  Rees  Cycl.  vol.  6.  1806.  **  A  native  of  South 

Carolina,  where  it  was  found  by  Bartrara." ^^  r 

C.  Jiaccida  Roscoe,  Trans.  Linn.  Soc.  8  :  339.  1807.  (This  is  the  citation  given 

in  the  Kew  Index.)     Type-locality:  **  Bot.  Gard.  Liverpool.'^ 

C, Jiaccida  Roscoe;  Pursh,  Fl.  Am.  Sept.  585.  1814.  Locality:  *'In  swamps 

of  South  Carolina'*  (with  reference  to  six  earlier  descriptions  or  figures,  including 
Salisbury's  and  one  which  I  have  not  seen). 

C. Jiaccida  Roscoe;  Ell.  Bot.  S.  C.  &  Ga.  i  :  I,  1816.  "  Grows  in  wet  soils, 

around  ponds;  Paris  Island,  near  Beaufort;  C[h]atham  Co.,  Georgia." 

C. Jiaccida ;  Nutt.  Gen.  i  :   I.      1818.      *'In  Carolina  and  Georgia." 
C  flaccida  ;  Lodd,  Bot.  Cab.  6  :  pL  ̂ 62.  1821.  **  A  native  of  Carolina  and 

Georgia ;  we  received  it  about  two  years  since  from  our  valued  friend,  Dr.  Wray  of 

Augusta." 
C, Jiaccida  Dill.;  Roscoe,  Scitamineae  (no.  6).  1828.  "A  native  of  America, 

where,  Mr.  Nuttall  informs  me,  he  saw  it  growing  in  great  quantities  on  the  banks  of 

the  Mississippi.  Has  been  cultivated  in  our  gardens  many  years."  (Refers  to  Dil- 

lenius's  and  Redoute's  figures,  but  not  Salisbury's.) 

C.  Reevesii\Ax\dX.  Bot.  Reg.  z^z  pL  2004.     1837.     Type-locality:  "China." 

C.  _/?^(fr?V/^ ;  Darby,  Man.  Bot,  S.  States  247.  1841.  '*  Yellow.  May-July. 

Wet  soils.     Low  country  of  Car.  &  Ga.  2-3  feet."     (Describes  the  flowers  as  red  in 
subsequent  editions. ) 

Eurystylus  Jlaccidus  Bouchd,  Linnaea  18  :  485.  1844.  (Refers  to  Salisbury  and 
Willdenow,  but  mentions  no  locality.) 

Canna  Jiaccida  Roscoe;  Chapm.  FI.  S.  States,  466.  i860.  (With  the  longest 

description  in  this  book  and  in  the  "three  subsequent  editions.)  Locality:  "Miry 
swamps,  Florida  and  South  Carolina,  near  the  coast. 

)j 
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CJlaccida  Salisb.;  Andre,  Rev.  Hort.  1861  :  316-320.  /  79,  80.      1861. 

Euryslyhisjlaccidus 'Qoxxch^'y  Horan.  Prodr.  Monog.  Scit.  18.      1862.      Locality: 

■**  In  paludosis  Carolinae  australis." 

Caniia  (g  Corythiitvt)  flaccida  Roscoe  ;  Wood,  Class-Eook  692.  1861.  **  A  fine 

plant,  around  ponds,  S.  Can,  Ga.  and  Fla," 
C.fluccidaY)\\\.\  Kegel,  Ind.  Sem.  Hort.  Petrop.  1866:  85.  1867.  (Unites  C. 

Reevesii  with  CJlaccida^  probably  for  the  first  time.) 

CJlaccida  ;  Gray,  Field,  Forest  &  Garden  Bot.  327.     1869.      **  Wild  in  swamps 

from  South  Carolina  S." 

CJlaccida   Dill.;     B,    &    H.    Gen.     PL    32 :    655.     1883.       *' Species    boreali 
Americana,*'  '  '   . ■  X 

CJlaccida  Dill.;  Petersen  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  2^ :  32.      1889. 

•*  Aus  dem  siidlichen  Nordamerika." 

CJlaccida  Salisb.;  Petersen  in  Mart.  Fl.  Bras.  3^:  74.//.  77.  /  2.  1890, 
{Cites  a  recent  Florida  specimen,  and  follows  Roscoe  in  crediting  the  species  to  the 
tanks  of  the  Mississippi.) 

C.  flaccida  Salisb.;    Baker,  Gard.  Chron.  III.    13:   196.      1893.      (*^  Southern 

United  States;  Carolina  to    Florida,   in   swamps."     Also  explains  the  origin  of   C 
Reevesii. ) 

CJlaccida  Salisb.;  Bailey,  Field,  Forest  &  Garden  Bot.  413.  1895  ;  Cycl.  Am. 

Hort.  240.     1900,      '*  Swamps,  S.  Car.  to  Fla.,  near  the  coast." 

C  Jlaccida  Roscoe  ;  Small,  Fl.  S.  E.  States  307.  1903.  '*  In  swamps  near  the 

coast,  South  Carolina  to  Florida." 
F 

Pursh,  Elliott,  Chapman,  Wood,  Small  and  the  Kevv  Index 

credit  the  authorship  of  the  specific  wdiVa^  flaccida  to  Roscoe,  while 

Roscoe,  Regel,  Petersen  and  Bentham  &  Hooker  credit  it  to  Dil- 

lenius,  about  seven  authors  credit  it  to  Salisbury,  and  the  remain- 
der do  not  say  where  the  name  originated. 

The  facts  in  the  case  seem  to  be  as  follows  :  Our  plant  was 

figured  and  described  in  1732  by  Dillenius  (but  the  v^ox^  flaccida 
does  not  appear  in  his  polynomial  designation),  who  says  the  seeds 
came  from  Carolina,  to  the  best  of  his  recollection.  By  Linnaeus 
it  was  confounded  with  C.  glauca^  a  very  distinct  species  (if  the 
published  figures  of  it  are  accurate)  of  unknown  origin.  In  1788 

Walter  reported  three  species  of  Carina  (the  same  three  as  in  Lin- 

naeus' Species  Plantariwi)  from  South  Carolina,  but  it  is  not  cer- 
tain which  of  his  descriptions  (if  any)  applies  to  the  plant  in  ques- 

tion. In  1 79 1  our  plant  received  its  first  tenable  name  from 

Salisbury,  who  gave  an  excellent  hand-made  colored  plate  and 

over  a  page  (a  foho  page  at  that)  of  description.  The  n^va^  flac- 
cida was  used  by  at  least  four  other  authors  before  Roscoe,  so 

there  is  no  sufficient  reason  why  it  should  have  ever  been  credited 

to  him,     I  have  not  been  able  to  verify  the  citation  of  C.  flava 
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In    1837   Lindley  described    C,   Reevesii,  from   China,  saying 
among  other  things  : 

flaccida that  it  may  be  doubted  whether  it  is  distinct/'     Baker,  in  his  re- 

FiGURE  4.   Colony  of  Canna flaccida^  in  low  woods  in  Chatham  County,  June  13. 

vision  of  the  genus,  states  that 

jlaccidi cultivated  and  not  native  in  China,  and  that  the  same  thing  has 

also  been  seen  in  cultivation  in  the  Himalayas.. 
In   1844 flaccida  and  the  then  supposed  distinct  O 

Reel 

genus  Eurystyhis,  which  does  not  seem  to  have  been  generally 

adopted.     In  1861 Wood 

/ 
It  is 

oth 

species  of  Canna,  for  they  are  mostly  confined  to  the  tropics,  while 

C.  flaccida  is  definitely  known  only  from  South  Carolina,  Georgia 

and  Florida.  (But  Roscoe  says  Nuttall  found  it  on  the  Mississippi ; 

a  statement  which  deserves  investigation.) 

Whether  there  are  any  other  native  cannas  in   this  country  or 

not  is  a  little  uncertain.     Walter  describes  three  species,  as  already 
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noted,  and  Bartram  {Travels,  page  424)  mentions  a  luxuriant 

growth  of  C.  indica  along  the  Amite  River  in  Louisiana  in  the 

1 8th  century, "*"  at  which  time  one  would  hardly  suppose  it  could 
have  been  an  escape.  Pursh  also  mentions  C.  angustifolia  L.  as 

having  been  collected  in  Georgia  by  Enslen. 

Canna  flaccida  (or  horticultural  varieties  of  it)  is  often  seen  in 
cultivation,  but  it  is  not  certain  how  and  when  it  first  reached  the 

European  gardens  from  which  it  has  since  been  distributed.  Its 

occurrence  in  China  early  in  the  19th  century  or  before  is  a  mys- 
tery,  unless  perhaps  it  is  indigenous  there  after  all,  like  some  other 
plants  of  the  Eastern  United  States.  Another  puzzling  thing  is 
that  most  European  authors  have  described  the  leaves  of  this 

species  as  glaucous,  but  this  does  not  seem  to  be  true  in  the  wild 
state. 

-   + 

In  my  1903  collection  Canna  flaccida  is  represented  by  710, 
18 ig,  collected  on  June  13  in  Chatham  County  about  nine  miles 

west    of  Savannah.     At   this 

point  it  grows  abundantly  (and 

often  six  feet  tall)  in  low  woods 

and  even  spreads  over  an  ad- 
jacent railroad  embankment. 

(There  can  be  no  question 
that  it  is  indigenous  there, 

though.)  I  saw  it  from  a  train 
at  the  same  place  two  years 
before,  and  in  August,  1902, 
I  noted  it  in  Charlton  and 

Camden  counties,  as  well  as  in 

the  adjoining  Nassau  County, 

Florida,  where  it  grows  in 

swamps  from  which  the  La- 
fayette formation  seems  to  be 

absent,  as  shown  by  the  oc- 
currence of  Taxodiiim  dis- 

Figures    Nearer  view  of  a  single  sped.    ̂ ^v///.;;.  and  certain   Other  sig- men  oi  Canna Jiaccida  [no.  /8/g), 

nificant   plants.     The    photo- 
graphs reproduced  here  are  perhaps  the  first  ever  taken  of  this 

species  in  a  wild  state. 

*  Canna  e!ega?is  Raf.  (Fl.  Lud.  143.      1817)  is  based  on  Bartram's  description 
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Epidendrum  conopseum  R.Br. 

This,  the  only  epiphytic  orchid  whose  range  extends  into 
Georgia,  is  very  hard  to  find  until  one  becomes  acquainted  with 
it,  as  I  know  from  my  own  experience  and  that  of  some  other  bot- 

anists, and  there  are  few  reliable  records  of  its  occurrence  in  the 

state.  Consequently  I  was  agreeably  susprised  to  find  it  in  full 
bloom  near  the  western  corner  of  Montgomery  County  on  July  3 
\?!0.  i8jo\  This  locality  is  about  no  miles  from  the  coast  and 

200  feet  above  sea-level.  Later  in  the  season  I  saw  it  in  Dodge 
County  near  Eastman,  in  Dooly  County  near  Cordele,  and  in 
Early,  Decatur  and  Thomas  counties.  The  Dooly  ,County  sta- 
tion  is  about  125  miles  from  the  Gulf  (the  nearest  salt  water),  and 

300  feet  above  sea-Iev^el.  At  all  these  stations  it  grew  on  Mag- 
nolia grandiflora^  and  usually  high  up  out  of  reach.  Its  prefer- 

ence for  this  tree  was  noted  long  ago  by  Nuttall,  who  says  in  his 

Sylva  of  North  America  (i  :  97)  :  "It  appeared  there  [near  Sa- 

vannah] to  grow  on  no  other  tree ; "  as  well  as  by  Elliott  and  per- 
haps  other  writers. 

PoLYGONELLA  Croomii  Chapm.  Fl.  S.  States  i%y.     i860 

Type-locality :  "  In  Carolina  or  Georgia,  probably  in  the 
middle  districts,  Crooniy 

I  would  refer  to  this  little-known  species  my  specimens  col- 

lected on  the  sand-hills  of  Gum  Swamp  Creek  in  Montgomery 

County,  September  10  [no.  igS^),  At  that  time  It  was  just  begin- 
ning to  flower.  Ten  weeks  earlier  I  had  seen  the  same  thing, 

without  flowers,  in  similiar  situations  in  Tattnall  County.  It  is  a 

diminutive  shrub,   not  over  a  foot  high  and  wide,  and  probably 

lives  only  a  few  years. 

Dr.  Small  in  his  remarks  on  this  genus  a  few  years  ago  *  refers 

P.  Croomii  to  P.  hrachystachya  Meisn.,  a  Florida  species,  and  in  so 

doing  states  that  "the  labels  show  that  Polygonella  Croomii  is 

from  '  South  Florida,'  and  not  from  '  Carolina  or  Georgia '  as  Dr- 

Chapman  records  in  the  Flora  of  the  Southern  United  States." 
This  is  not  strictly  correct,  however,  for  the  original  label  (in 

Chapman's  handwriting)  says  "South  Florida?"  showing  that 
Chapman  was  in  doubt  about  the  locality,  as  he  had  good  reason 1 

*  Bull.  Torrey  Club  23  :  40?-      1S96, 
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to  be,  for  there  is  no  evidence  that  Croom  was  ever  in  South 

Florida,  It  is  not  unh'kely  that  Croom  got  his  specimens  of  it  on 
the  sand-hills  of  Brier  Creek,  on  the  road  from  Augusta  to  Louis- 

ville, where  he  is  known  to  have  collected  several  other  interest- 

ing plants. 

The  original  specimen  is  too  fragmentary  to  be  of  much  value 

for  purposes  of  comparison,  but  w^hat  there  is  of  it  seems  to  be 

identical  with  my  no.  igSj.  It  has  longer  spikes  than  P,  brachys- 
tachya,  but  it  is  not  necessarily  specifically  distinct  (With  this 

possible  exception  there  is  at  present  no  valid  species  bearing  the 

specific  name  Crooniii.) 

Talinum  teretifolium  Pursh 

Grows  on  dry  outcrops  of  Altamaha  Grit  in  the  pine-barrens 

of  Tattnall  {no.  i8^g,  June  26)  and  Dooly  counties,  where  it 

seems  as  much  at  home  as  on  granite  rocks  in  Middle  Georgia. 

Not  previously  known  from  the  coastal  plain.  (It  is  reported 

from  Florida  in  Dr.  SmalTs  Flora,  but  I  can  find  no  specimens  to 

confirm  this.) 
Paronychia  riparia  Chapm. 

This  species,  for  a  long  time  known  only  from  the  banks  of  the 

Flint  River  in  the  lime-sink  region,  now  turns  out  to  be  not  un- 
common in  Southeast  Georgia.  In  June  I  saw  it  more  than  once 

in  Tattnall  County,  on  July  3  I  collected  it  at  the  base  of  the 

sand-hills  of  Gum  Swamp  Creek  in  Montgomery  County,  where 
it  was  abundant  {no.  iS6g),  and  in  September  I  saw  It  on  both 

sides  of  the  Ocmulgee  River  near  Lumber  Q!ity,  and  on  the  sand- 
hills of  the  Altamaha  in  Liberty  and  Mcintosh  counties. 

GiBBESiA  Rugelii  (Shuttl.)  Small 

In  the  Altamaha  Gnt  region  near  the  base  of  the  sand-hills  of 

the  Little  Ocmulgee  River  In  Montgomery  County  opposite  Lum- 
ber City,  September  10  {no,  iggo).  Previously  known  only  from 

Florida  and  the  lime-sink  regions  of  Decatur  and  Lowndes  coun- 
ties. 

Ceratophyllum  demersum  L. 

On  August  ij  I  found  some  magnificent  but  apparently  sterile 
specimens  of  this  {jio.  igj2)  growing  in  a  clear  cool  stream  four 
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or  five  feet  deep  issuing  from  a  "blue  spring"  in  the  Flint  River 
swamp  in  Dougherty  County  a  few  miles  below  Albany.  The 
plants  were  often  a  yard  long  or  more,  and  presented  a  beautiful 
appearance  waving  to  and  fro  about  the  white  sandy  bottom. 

Blue  springs  are  common  along  some  of  the  streams  of  the 

lime-sink  region,  particularly  the  Flint  River,  which  flows  through 
this  region  loo  miles  or  more.  They  are  the  outlets  of  bold  sub- 

terranean streams,  and  their  bluish  color  is  due  to  the  dissolved 

limestone.  This  particular  spring,  known  in  the  vicinity  as  the 
Blue  Spring,  has  been  visited  by  several  botanists  and  at  least  one 
geologist,  and  I  am  informed  by  the  latter  that  its  flow  is  about 
70,000,000  gallons  a  day. 

PODOSTEMON  CERATQPHYLLUS    Michx. 

Collected  on  August  26  on  submerged  limestone  rocks  in  very 
swift  water  at  the  shoals  of  Muckafoonee  *  Creek  near  its  con- 

fluence  with  the  Flint  River  a  mile  or  two  above  Albany  [rto.  /p5o). 
Not  previously  reported  from  the  coastal  plain,  f 

The  proposed  conversion  of  these  remarkable  shoals  into  a 

source  of  water-power  threatens  the  destruction  of  the  Podostemon. 

TiARELLA  CORDIFOLIA    L. 

Observed  in  rich  damp  shady  woods  in  Clay  County  near 

Fort  Gaines  on  July  23.     Rare.     This  seems  to  be  its  southern 

limit,  as  far  as  known.     Dr.  Mohr  J  has  reported  it  from  Suggs- 

ville,  Alabama,  which  is  in  the  same  latitude  (3 1  '^S  5^),  and  Wood 
mentions  its  occurrence  near  Eufaula,  Alabama,  which  is  about 

twenty  miles  farther  north. 

Crataegus  georgiana  Sarg.     Bot.  Gaz.  33:   113.      1902; 

//.  640.     1902. 

The  only  Crataegus  I  col 

this  species,  according  to  M It  was 

*  A  modern  name,  coined  a  few  years  ago  by  citizens  of  Albany  for  this  creek 

(which  is  only  a  mile  or  two  in  length)  from  the  names  of  its  two  affluents,  Muckalee 
and  Kinchafoonee. 

f  An  early  and  little-known  record  of  a  Georgia  station  for  this  species  (in  the  Paleo- 

zoic region)  occurs  in  a  paper  by  Julien  Deby,  entided  ''Relation  succinte  d'une  ex- 

cursion faite  aux  bords  de  1  Oostanaula  en  Georgie,  fitats-Unis"  (Bull.  Soc.  Malacol, 

Belg.  12:   (3)-(7)-      1877). 

JContr.  U.  S.  Nat.  Herb.  6:  534-     I90i- 

Class-Book  370.      1861- 
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previously  known  only  from  the  type-locality,  '*Iow  meadows,  in 

rich  moist  soil  near  Rome/'  in  the  Palaeozoic  region ;  but  I 
found  it  in  the  swamp  of  the  Ocmulgee  River  in  Twiggs  County 
about  a  mile  above  Westlake,  on  September  7.  There  it  was 

associated  with  two  palmettos,  Rhapidophylhtm  Hysfrix  and  Sahal 

Adansonii\  which  are  of  course  wanting  at  the  type-locality.  But 
the  two  localities  have  at  least  one  feature  in  common,  calcareous 

soil.  My  specimens  came  from  a  small  tree  about  two  inches  in 
diameter  and  fifteen  feet  tall. 

Petalostemon  Feayi  Chapm. 

Collected  on  the  sand-hills  of  the  Altamaha  River  in  Liberty 

County,  September  14  {rio.  /ppj)  ;  mostly  past  flowering.  Pre- 
viously known  only  from  peninsular  Florida.  This  plant  bears 

a  striking  resemblance  to  Knhnistera  pinnata^  for  which  it  might 
easily  be  mistaken  when  not  In  flower. 

Geranium  maculatum  L, 
ft 

Seen  in  rich  woods  at  several  points  in  the  northern  half  of 

Randoph  County,  July  16,  17  and  18.  Apparently  not  reported 
from  the  coastal  plain  before. 

Euphorbia  floridana  Chapm.  PL  S.  States  401.      i860 

E,  sphaerosperrna  Shutil.  ]  Boiss.  In  DC.  Prodr.  15^:  102.     1862; 
Ic.  Euph.  17.  //,  5^.      t866. 

Tithymahis  sphaerospermtis  Small,  Fl.  S.  E.  States  719.      1903. 

Collected  in  dry  sand  (sand-hills  ?)  near  the  Flint  River  be- 
tween the  state  line  and  Recovery,  Decatur  County,  August  14 

{fio.  Tpji).  Previously  known  only  from  Florida  and  Alabama. 

(A  chance  to  make  a  new  combination  will  be  noticed  in  the  above 
) 

Staphylea  trifolia  L. 

Fruiting  specimens  were  collected  on  August  1 1  on  the  bank 

of  the  Chattahoochee  River  near  Mill  Port  Landing,  Decatur 

County  (just  about  opposite  the  southeastern  corner  of  Alabama), 

in  latitude  31°  {fw,  1^26),  Altitude  about  90  feet.  The  occur- 
rence  of  this  species  here  was  quite  a  surprise,  for  it  Is  principally 

confined  to  the  mountains.  The  southernmost  stations  previously 

known  for  it  were  Germain's  Island  in  Columbia  County,  in  the 
Piedmont  region,   where   I   collected  it  in   June,    1902,  and   the 
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banks  of  the  Chattahoochee  in  Quitman  County,  60  miles  north  of 
the  present  station,  where  I  saw  it  in  October  of  the  same  year. 

ifolia 

Staph) 

which  extend  down  to   River  Junction,  about  30  miles  farther 
south. 54-     1885.) 

Triadenum  longifolium  Small,  Bull.  Torrey  Club  25  : 
140,  141.     1898 

Collected  on  September  5  in  the  muddy  swamp  of  the  Ocmulgee 
M 

petiolatu 
but  the  fact  of  their  growing  together  without  intergrading  is  pretty 
good  evidence  that  these  two  species  are  distinct.  T,  longifolium 
was  previously  known  only  from  the  original  specimens  collected 
by  Rugel  in  Alabama  and  Florida  in  1843. 

To  found  a  new  species  on  a  dried  specimen  which  has  been 

accessible  to  botanists  for  over  half  a  century  is  a  practice  not 

usually  to  be  commended,  but  in  this  case  the  subsequent  develop- 
ments seem  to  have  justified  it. 

Viola  tripartita  glaberrima  (Ging.)  Harper 

Rather  common  in  rich  shady  woods  in  Randolph  County 

{fio.  iSSi).  Although  this  is  said  to  intergrade  with  V.  tripartita 

in  Alabama  *  and  elsewhere,  there  is  no  such  intergradation  in 
Southwest  Georgia,  for  the  simple  reason  that  V.  tripartita  does 

not  grow  there,  or  anywhere  else  in  the  coastal  plain,  as  far  as 

known.      However,  I   am   not  prepared  to   raise  the  variety  to 

specific  rank. 

Mr.  Pollard  has  assumed  t  that  V.  tripartita  glaberrima  does r 

not  range  south  of  Athens,  Georgia,  its  place  being  taken  farther 

south  by  his  V.  temtipes  (a  species  which  I  have  not  yet  collected) ; 

which  assumption  was  justifiable  at  that  time,  no  specimens  of  van 

glaberrima  from  South  Georgia  being  then  known. 

^Mohr,  Contn  U.  S.  Nat.  Herb.  6:  628.  1901.  But  Dr.  Mohr's  statement  is 
inconsistent  with  other  evidence  on  the  same  page,  for  he  reports  V,  iripartiia  only 

from  Lee  County  (but  neither  form  is  mentioned  in  Earle's  later  Flora  of  the  Meta- 

morphia  Region)  and  the  van  glaberrima  only  from  Tuscaloosa  County. 

tProc.  Biol.  Soc.  Wash.  15  :  202.      1902. 
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Lythrum  Curtissii  Fernald,  Bot  Gaz.  33  :  155.      1902 

Not  rare  in  the  muddy  swamp  of  Spring  Creek  near  Colquitt, 

Miller  County,  Aug.  4  {^no.  ipiS);  also  seen  on  the  bank  of  the 

same  creek  near  Brinson,  Decatur  County,  eight  days  later. 

These  two  stations  are  almost  in  a  direct  line  between  the  type- 
locality  in  Calhoun  County  and  the  other  station  (Aspalaga, 

Florida)  mentioned  in  the  original  description. 

This  species  is  not  mentioned  in  Koehne's  recent  monograph  of 

the  Lythraceae  (Engler's  Pflanzenreich,  Heft  17.    October,  1903). 

Eryngium  praealtum  Gray,  Bost.  Jour.  Nat  Hist.  6  :  210. 

1850.     (PL   Lindh.) 

This  species  has  been  united  by  Coulter  and  Rose  with  E. 

aqiiaticnm  L.  {E.  virginiainim  Lam.),  but  it  is  distinct,  certainly 
varietally  if  not  specifically.  On  June  18  I  collected  it  for  the  first 

time,  in  the  swamp  of  the  Savannah  River  in.  the  southeastern 

corner  oi  Effingham  County  {tto,  i8jg).  It  was  not  yet  in  flower, 
and  probably  did  not  begin  to  flower  until  July  or  August.  The 

river  was  so  high  at  the  time*  that  the  plants  were  about  half  sub- 
merged,  and  I  had  to  use  a  boat  to  get  them.  My  station  is 

within  20  miles  of  Bluffton,  S.  C,  where  Dr.  MelHchamp  collected 

the  same  plant.  There  is  also  a  specimen  in  the  herbarium 

of  the  New  York  Botanical  Garden  collected  by  my  friend  Mr. 

M.  H.  Hopkins  in  a  '*  marshy  spot  just  below  Savannah,  Aug.  9, 

1897."  This  station  is  about  the  same  distance  from  the  two  just 
mentioned  as  they  are  from  each  other. 

Dr.  Gray's  comparison  of  the  leaves  of  this  species  to  those  of 
a  Rnmex  is  a  very  apt  one.  I  mistook  the  plant  for  a  Rianex  my- 

self until  I  saw  its  budding  inflorescence. 

Many  if  not  most  of  the  larger  leaves  bore  an  appendage  the 

like  of  which  I  have  never  seen  described,  consisting  of  what  was 

essentially  a  smaller  leaf  2-6  cm.  long,  attached  near  the  middle 
of  the  upper  surface  of  the  true  leaf,  with  its  ventral  surface  fac- r 

ing  that  of  the  leaf,  its  dorsal  surface  more  or  less  concave,  and 

its  midrib  adnate  for  most  of  its  length  to  that  of  the  leaf.  This 
appendage  was  too  common  to  be  considered  a  mere  monstrosity, ■ 

but  I  will  not  attempt  to  explain  it.     I  noticed  that  some  insect 

*  See  second  iooinoXt  on  page  149. 
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or  spider   had  woven   a  dense  web  in   some  of  the  larger  appen- 
dages, but  this  may  not  mean  anything. 

Eryngium  aromaticum  Baldw. 

In  dry  sand  near  Jesup,  Wayne  County,  in  flower,  September 

14  {ito.  iggS.)  This  extends  its  ̂ knovvn  range  about  50  miles 
northward.  I  found  this  plant  near  the  Florida  line  in  Charlton 
and  Clinch  Counties  in  August,  1902,  but  before  that  it  had  been 

known  only  from  Florida.  * 

The   '' Eiyngiuni  foetidum    L.''    mentioned    by   Michaux   and 
t 

Mich 

plant  on  his  travels  in  northeastern  Florida,  where  it  is  often  col- 
lected.    Walter  also  mentioned   an  E.  foctidiwi^  the  description 

E. 
He  of  CO 

territory. 
M 

Since  reporting  this  species  from  Telfair  County,  J  I  have  found 

still  another  station  for  \t^  about  forty  miles  farther  south,  namely, 

in  very  dry  pine-barrens  just  north  of  Douglas,  Coffee  County, 

*  In  the  Torrey  Herbarium  there  is  a  specimen  of  it  labeled  *'  Near  Fort  King, 

Alabama,  Lt.  Alden^  '^^Z'^\  ̂ ^^^  ̂ 7  reason  of  this  specimen  it  has  been  credited  to 

Alabama  in  Coulter  and  Rose's  Revision  (1S8S)  and  Monograph  (1900)  of  North 

American  Umbeliiferae^  and  in  Small's  Flora  of  the  Southeastern  States  (1903').  But 
this  species  is  not  mentioned  in  Dr.  Mohr's  Plant  Life  of  Alabama  (1901),  and  on 

investigating  I  find  that  the  "Alabama"  on  the  label  must  be  a  clerical  error.  Tor- 
rey and  Gray  were  not  misled  by  it,  but  it  seems  strange  that  they  did  not  correct  the 

label.  Fort  King  is  (or  was)  in  Marion  County,  Florida,  near  the  present  city  of 

Ocala,  and  a  battle  was  fought  there  April  28,  1840,  so  it  is  extremely  likely  that  this 

is  the  place  where  Lieut.  Alden  was  stationed  in  1833.  Further  evidence  as  to  the 

field  of  Lieut.  Alden' s  botanical  operations  is  found  in  Torrey  and  Gray's  Flora  of 

North  America,  In  the  preface  (p.  xii)  they  say:  *' From  Southern  and  Eastern 
Florida  we  have  received  interesting  collections  from  .   .   .  Lieut.  Alden  of  the  United 

States  Army,  "  (And  this  gentleman  is  not  mentioned  among  their  contributors  from 

Alabama.)  In  the  same  volume  under  Eryngium  arofnaticum  (page  604),  they  say: 

"  Dry  pine  woods,  East  and  Middle  Florida,  Bahhvin  1  Dr.  Leavenworth!  Mr. 
Alden  f  So  we  have  no  evidence  that  £.  aromaticum  grows  within  140  miles  of 

Alabama.      Errors  of  this  kind  usually  die  hard,  so  I  have  gone  into  considerable  detail 

in  order  to  suppress  this  one. 

fSee  C.  &  R.  Rev.  N.  Am.   Umbell.  99.     1888;  Contr.  U.  S.  Nat.  Herb.  7: 
^  ■ 

250.     1900. 

jTorreya3:  106.     1903. 
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where  I  collected  it  on  the  morning  of  September  22,  long  past 

flowering  {710.  201 1)."^  None  of  the  plants  were  over  three  or  four 
feet  tall.  Elliottia  is  a  very  ordinary-looking  bush  when  not  in 

flower,  and  might  easily  be  mistaken  for  something  else,  particu- 
larly for  Diospyros  virginiana^  a  small  form  of  which  sometimes 

grows  in  similar  situations. 

Azalea  Candida  Small 

Seen  only  on  outcrops  of  Altamaha  Grit,  in  Tattnall  County, 

June  24  {rio.  i8§8)  and  26,  and  in  the  northeastern  corner  of  Coffee 

County,  September  11.  Previously  reported  only  from  the  type- 
locality  in  Lowndes  County,  but  on  what  formation  is  not  known. 

At  the  time  I  collected  it,  it  was  long  past  flowering ;  f  and  the 

flowers  are  not  yet  known,  except  from  a  few  shrivelled  fragments 

on  the  type-specimens,  which  were  collected  at  about  the  same 
time  of  year  as  mine.  This  species  is  probably  nearest  related  to 
A,  cancscens  Mx. 

Dicerandra  odoratissima  Harper 

Noticed  on  the  sand-hills  of  the  Altamaha  River  in  Liberty 
County,  September  14.  Here  the  corollas  were  often  slightly 

tinged  with  pink,  making  an  approach  in  this  respect  to  the  other 

species  of  the  genus.  Captain  LeConte's  specimen  (mentioned  in 
my  original  description)  %  may  have  come  from  near  this  place. 

Pentstemon  dissectus  Ell. 

After  having  been  lost  to  science  for  seventy  years  or  so, 
this  species  was  collected  on  outcrops  of  Altamaha  Grit  near  the 

Ohoopee  River  in  Tattnall  County  on  June  24,  in  fruit  {no.  18^6), 
and  seen  in  similar  situations  in  Dooly  County  on  August  29.  It 
has  a  rather  interesting  history.  It  was  described  by  Elliott  from 

specimens  sent ''  from  Louisville,  Georgia,"  by  James  Jackson, §  but 
*On  May  li,  1904,  I  revisited  this  spot  and  found  that  it  had  just  been  burned 

over  and  the  Elliottia  completely  denuded,  but  most  of  the  specimens  were  putting  out 
new  leaves  again, 

t  On  April  26,  1904,  I  revisited  the  spot,  and  it  was  just  past  flowering  then. 
J  Ball.  Torrey  Club  28  :  479.     1901. 

§  This  James  Jaclcson,  afterward  a  professor  in  the  University  of  Georgia,  seems  to 
have  been  a  son  of  the  General  James  Jackson  who  was  governor  of  Georgia  from  1798 
to  xSoi,  at  which  time  Louisville  was  the  capital  of  the  state. 
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it  is  not  likely  that  the  specimens  were  collected  close  to  Louisville, 
for  Mr.  M.  H.  Hopkins,  a  very  observant  botanist  who  has  lived 
in  Louisville  for  years  and  is  familiar  with  the  surrounding  country, 
tells  me  that  he  has  never  seen  this  plant.  But  the  Altamaha 
Grit  country  comes  within  fifteen  miles  of  Louisville,  and  if  there 
are  any  rock  outcrops  in  that  part  of  it,  it  may  have  been  on  one 

Mr.  Tack It  was  a  common 

practice  in  Elliott's  time  (and  continues  to  some  extent  to  the 
present  day,  unfortunately)  for  authors  to  cite  as  localities  for 
their  specimens  merely  the  nearest  town,  or  the  place  from  which 
they  were  sent. 

Croom"*^  has  published  the  following  note  on  this  species  : 
"Abundant  in  wet  Pine  woods,  between  the  Oakmulgee  and 
Oconee  Rivers,t  Georgia.  Flowers  in  May."  His  statement 
that  it  grows  in  wet  places  is  rather  puzzling  (unless  perhaps  he 
saw  it  in  rainy  weather,  when  everything  was  wet),  for  I  find  it  on 
dry  rocks.  I  And  I  do  not  quite  understand  its  being  abundant, 
or  growing  so  far  inland. 

The  fruit  of  Pentstemon  dissectiis  has  never  been  described, 

but  it  does  not  differ  noticeably  from  that  of  P.  Jdrsufus  (the  com- 
mon 

Utricularia  resupinata  B.  D.  Greene 

On   the   miry  margin  of  a  large  shallow  gr2.ss>y  pine-barren 

pond  in  the  lime-sink  region  of  Decatur  County  about  two  miles 

southwest  of  Donalsonville,  August  1 1  {jw.  ip2^).    Not  previously 

reported  from  Georgia,  or  from  any  other   southern  state  except 
Florida. 

Stokesia  laevis  (Hill)  Greene 

This  species  has  the  reputation  of  being  rare,  therefore  the  an- 
nouncement of  a  station  for  it  in  Georgia  may  be  of  interest.  On 

September  9  I  collected  it  in  moist  pine-barrens  in  Dodge  County 

near  Suomi,  in    the    Altamaha   Grit  region  (no.   igSo).     It  was 

already  past  flowering. 

*  Am.  Jour.  Sci.  25  :  76,      1834. 
f  Doubtless  somewhere  between  the  modern  cities  of  Dublin  and  Hawkinsville, 

through  or  near  which  points  Croom  is  known  to  have  passed. 

X  The  same  discrepancy  exists  between  the  type-habitat  and  present  known  habitat 
of  Gerardxa  Phiketietii  Ell.     See  Mohr,  Contr.  U.  S.  Nat.  Herb.  6  :  727.     1901. 
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Carphephorus  tomentosus  (Michx.)  T,  &  G. 

This  species  seems  to  have  such  a  limited  distribution  in 

Georgia  that  a  few  stations  for  it  may  be  worth  mentioni'ng.  I 
have  seen  it  only  in  rather  dry  nearly  flat  pine-barrens  in  the  lower 
part  of  the  Altahama  Grit  region  or  between  that  and  the  coast,  in 

the  counties  of  Appling,  Wayne  and  Pierce.  In  September,  when 

it  was  in  flower,  I  saw  it  at  the  follow^ing  places.  In  Apph'ng : 
near  Prentiss  (^uo,  ̂ ppj),  and  between  Southern  Pines  and  Hurst 

(two  stations  on  the  B.  &  B.  R.  R.) ;  in  Wayne  :  near  Hortense 
and  Nahunta ;  and  in  Pierce,  between  Offerman  and  Bristol. 

Chondrophora  vjrgata  (Nutt.)  Greene, 
Erythea  3:  91.      1895 

This  little  known  species  has  an  interesting  and  rather  anom- 
alous distribution  and  somewhat  of  a  history.  The  only  definite 

stations  for  It  now  on  record  are  in  the  mountains  of  Alabama,  on 

Carboniferous  sandstone.  Its  occurrence  there  has  been  de- 

scribed or  discussed  by  Mohr,*  Kearney  f  and  Harbison  X  ;  and  I 
have  seen  an  immature  specimen  collected  somewhere  in  the  same 

region  by  Eggert,  In  1 903  I  met  with  it  quite  unexpectedly  in 
Georgia,  two  or  three  hundred  miles  from  the  Alabama  localities 

and  in  very  different  surroundings  from  those  previously  described, 

but  associated  with  a  few  of  the  same  species  which  are  said  to  ac- 

company it  in  Alabama.  I  found  it  only  on  outcrops  of  Alta- 
maha  Grit,  in  Tattnall  (no.  185  f)  and  Dooly  {rio.  i8s5)  counties. 
At  the  latter  station  C.  nudata  (which  is  very  abundant  in  almost 

all  moist  pine-barrens)  was  growing  only  a  few  yards  away,  but 
the  two  species  were  perfectly  distinct,  though  flowering  at  the 
same  time.  There  can  be  little  doubt  of  the  identity  of  my  speci- 

mens with  those  from  Alabama,  but  whether  any  of  these  are  the 

same  as  Nuttall's  type  is  another  question,  as  Dr.  Mohr  pointed  out. 
+ 

Chrysoma    pauciflosculosa  (Michx.)  Greene,  Erythea  3  : 8.    1895 

This,  usually  considered  a  sea-beach  plant, §  also  occurs  some 
distance  in  the  interior.      On    September    lo   I   found  it  at  two 

*  Bull.  Torrey  Qub  24  :  28.     1897  ;  Contr.  U.  S.  Nat,  Herb.  6  :  79,  771.     1 901. 
t  Science  II.  12  :  833.     30  N  1900, 
X  Biltmore  Bot.  Stud,  i  :   153.     1902. 
§  See  Lloyd,  Bull.  Torrey  Club  28  ;  445-450.     looi. 
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M 

hills  oi  Gum  Swamp  Creek  {no.  ig86)  and  its  continuation,  the 
Little  Ocmulgee  River.  The  bushes  were  about  a  meter  tall,  and 
just  beginning  to  flower.  In  the  Torrey  Herbarium  there  is  a 
specimen  collected  by  Croom  still  farther  inland,  on  the  sand-hills 
of  Brier  Creek,  Georgia  (doubtless  on  the  Augusta-Louisville  road, 
near  where J 

it  is  mentioned  in  some  of  Croom's  letters  to  Torrey. 
F 

Aster  eryngiifolius  T.  &.  G.  Fl.  N,  Am,  2:  502.      1843 
ioiiopsis  Chapmanii  T.  &  G.  FL   N.  Am.  2:.  245.     1842.     Not 
Aster  Chap 2:    161.      1841. 

In  moist  undulating  pine-barrens  about  a  mile  east  of  Recov- 

ery, Decatur  County,  August  14  (no.  ipJ2)  ;  so  rare  that  I  could 
find  only  two  or  three  good  specimens.  This  locality  is  near  the 
extreme  southwest  end  of  the  Altamaha  Grit  region.  The  species 
has  been  previously  reported  only  from  Florida,  but  on  what  for- 

mation it  is  of  course  not  stated. 

Antennaria  solitaria  Rydb, 

Abundant  at  one  place  in  rich  shady  woods  near  Cuthbert, 

July  28  (jw.  ipoj).  This  is  the  only  station  known  for  it  in'  the 
coastal  plain,  with  the  exception  of  Carpenter's  original  station  in 
Louisiana,*  which  probably  has  not  been  rediscovered,  A.  plan- 
taginifolia,  which  I  have  also  never  seen  farther  south,  grows  in 
drier  places  in  the  same  woods. 

AcANTHOSPERMUM  HisPiDUM  DC,  Prodr.  5:  522.      1^16 

Rather  abundant  \\\  waste  places  along  the  river  road  in  the 

outskirts  of  Darien,  Sept.  16  {jio.  ippp)-  A  native  of  South 
America,  not  previously  reported  from  the  United  States.  It  has 

a  very  different  aspect  from  its  now  too  common  congener  y^.  a?{S' 
irale^  being  an  erect  bushy  plant  sometimes  a  meter  tall  and  wide, 

*T.  &  G.  FL  N.  A.  2  ;  431.  1843.  What  part  of  Louisiana  is  not  specified, 

but  a  note  in  Carpenter's  handwriting,  accompanying  the  specimen  in  the  Torrey  Her- 

barium, says:  '*  Sides  of  steep  hills,  near  Jackson,  La.  Feby.  loth."  Jackson  (or 
at  least  the  modem  settlement  of  that  name)  is  in  East  Feliciana  Parish,  considerably 

nearer  the  coast  and  farther  south  than  my  station,  and  hundreds  oi  miles  from  any 
other  known. 



170  Harper:    Explorations  in  Georgia  1903 

A  specimen  labeled  "  Ballast  ground,  Pensacola,  Florida,"  col- 
lected by  A.  H.  Curtiss,  August  2,  1899  {no.  6^0 r,  distributed  as 

A.  humiie  DC.)  is  identical  with  my  plant. 
■ 

Helianthus  heterophyllus  Nutt. 
L 

This  seems  to  be  quite  rare  in  Georgia.  I  saw  it  in  September 

in  rather  dry  pine-barrens  near  Jesup  and  Offerman,  but  not  in 
sufficient  quantity  to  collect. 

Baldwinia  atropurpurea  Harper 

Principally  confined  to  the  Altamaha  Grit  region,  but  seen 

also  in  September,  1903,  in  the  nearly  flat  pine-barrens  of  Wayne 
and  Pierce  counties,  where  the  Grit  may  possibly  be  overlaid  by 
some  newer  formation.  In  Wayne  County  it  is  quite  common^ 

and  I  secured  excellent  specimens  nearNahunta  on  the  19th  {no. 

20oy),  A  few  days  later  I  found  it  in  two  additional  counties  well 

within  the  Grit  region,  namely,  Coffee  and  Wilcox.  Traveling 

from  Douglas  to  Cordele  on  the  23d,  a  distance  of  about  65  miles 

through  the  Altamaha  Grit  region,  I  noted  this  plant  seventeen 

times,  between  different  mile-posts,  in  four  counties.  (That  such 
a  common,  conspicuous  and  unmistakable  plant  should  have  been 

overlooked  until  the  end  of  the  19th  century  is  a  striking  illustra- 
tion of  how  little  the  interior  of  South  Georgia  has  been  explored 

by  botanists.*) 

Marshallia  ramosa  Beadle  &  F.  E.  Boynton 

This  recently-described  species  seems  to  have  considerable 

variation  in  habitat.  It  was  discovered  in  1900  "in  moist,  sandy 

pine-lands  at  [or  near?]  Eastman,  Georgia."  In  1902  I  found 
it  in  dry  pine-barrens  in  Johnson  County,t  and  in  1903  I  found  it 
only  on  outcrops  of  Altamaha  Grit,  in  Tattnall  {no.  iSjj)  and 
Dodge  counties.  The  latter  station  is  only  a  couple  of  miles 
from  Eastman,  and  therefore  somewhere  near  the  type-locality. 

Mesadenia  diversifolia  (T.  &  G.)  Greene 
Cacalia  diversifolia  T.  &  G.  Fl.   N.  Am.  2  :    435.    1843  ;    Chapm. 

Fl.    S.    States   244.      i860.     Type -locality  (according   to  Dr. 
Chapman,    the   discoverer)  :    "  Muddy  banks   of  the  Chipola 
River,  [near?]    Marianna,  West  Florida." 
*  But  that  part  of  the  railroad  from  which  these  seventeen  observations  were  made 

did  not  exist  in  the  summer  of  1900,  when  the  species  was  discovered. 
fSee  Bull.  Torrey  Club  31  :   27.      1904. 
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Mesadenia   difformis  Small,    Fl.     S.    E.     States     130T.        1903. 

Type-locality :     Walton     County,     Florida.      (Collected    by 
Curtiss  in  1885.) 

When  I  was  assisting  Dr.  Small  in  preparing  a  key  to  Mesa- 
denia for  his  Flora  we  could  find  no  specimen  of  M,  diversifolia, 

and  came  very  near  omitting  this  species  entirely  as  being  too 
little  known.  The  original  specimens,  collected  by  Chapman, 

must  have  been  lost,  as  the  material  so  labeled  in  the  Torrey  Her- 
barium represents  something  very  different,  and  inquiry  at  the 

Gray  Herbarium  failed  to  reveal  anything  corresponding  to  the 
original  description. 

But  within  two  weeks  after  the  book  was  given  to  the  public 

I  unexpectedly  received  a  great  deal  of  new  light  on  the  subject. 

On  August  4  I  found  specimens  agreeing  exactly  with  Chapman's 
description  (as  far  as  it  goes)  in  the  muddy  swamps  of  Spring 
Creek  at  two  different  places  :  in  Early  County  near  Damascus 

ifio.  igi4)  and  in  Miller  County  near  Colquitt  {no.  /p//.)  A 

couple  of  months  later  I  saw  in  the  Biltmore  Herbarium  a  good 

specimen  collected  on  the  muddy  banks  of  the  Chipola  River  near 
Mar 

by  C.  L.  Boyn- A 

One  important  character  can  now  be  added  to  the  descriptions 

of  this  species;  viz.,  the  involucral  bracts  have  winged  keels,  as 

in  M.  tiiberosa^  M.  Floridana^  and  M.  sulcata,  M,  diversifolia  dif- 

fers from  these  three  species,  however,  in  having  the  stem  merely 

angled,  not  furrowed  (just  as  Dr.  Chapman  indicated),  as  well  as 

in  the  lobed  upper  leaves  and  in  habitat. 

M,  difformis  Small,  based  on  a  single  immature  specimen  col- 
lected in  Walton  Countv.  Florida,  bv  A.  H.  Curtiss  in  188^,  now 

M,  diversifolia 

relegated  to  synonymy. 
Mesadenia  diver sifoli 
^  from  Earlv  and  Mill 

Jackson  and  Walt 

or  partly  in  the  Lower  Oligocene  or  lime-sink  region.  It  is  also 

to  be  expected  in  the  intervening  counties  of  Decatur  in  Georgia 
and  Houston  in  Alabama. 

Cokle(;k  Toint,  Nkw  York. 
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The  following  notes  are  based  almost  entirely  on  three  collec- 
tions of  Hepaticae  from  southern  Florida,  recently  made  under  the 

direction  of  the  New  York  Botanical  Garden.  The  majority  of 

the  specimens  were  gathered  in  the  region  south  of  Miami.  Dr. 

Small  has  already  called  attention  to  the  physiographic  pecuh'ari- 
ties  of  this  district  and  has  commented  upon  the  intimate  relation- 

ship which  exists  between  the  higher  plants  found  there  and  those 

native  to  the  West  Indies.  "*"  The  Hepaticae  bring  out  the  same 
relationship  ;  more  than  half  the  species  in  the  collection  have  also 

been  found  in  the  West  Indies  or  in  other  parts  of  tropical  Amer- 
ica, and  the  others  find  their  closest  alHes  among  species  from 

these  remons. 

The  collections  embrace  only  twenty-one  species  In  a  con- 
dition to  be  identified ;  three  of  these,  however,  are  apparently 

undescribed,  and  six  of  the  others  are  here  definitely  recorded  for 

the  first  time  from  the  United  States.  Nine  species,  therefore,  are 

new  to  our  hepatic  flora.  The  remaining  species,  all  of  which  have 

previously  been  collected  in  Florida,  include  one  Ricca^dia  {R. 

pinguis),  one  Plagiochila  {P.  hidoinciana^,  one  Radida  {R.  australis)^ 

s^v^w  Lejetineae  {Microlejeiinea  htcens,  Lejennea  americana,  Cheilo- 

lejemiea  phyllobola^  Etiosmolejetinea  dtiriuscida^  E,  opaca,  Brachio- 

lejetmea  corticalis,  and  Mastigolejeimea  anricidata)  and  tw^o  species 
of  F7f2dla7iia  {F,  Kun::ei  and  F.  caroUnianci).     The  additions  to 

*Jour.  N-  Y.  Bot.  Gard.  5:  49-53-      1904- 

[The  Bulletin  for  March  (32  :  123-177)  was  issued  19  Ap  1905.] 
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our  flora  include  two  representatives  of  the  Epigonianthcae  and 

seven  Lejeuneae  ;  they  are  as  follows  : 

I.  Plagiochila  Smallii  sp.  nov. 

Bright-  or  dark-green,  loosely  tufted  :  stems  rigid,  varying  in 
color  from  green  to  yellowish  or  reddish,  O.35  mm.  in  diameter, 

composed  of  about  three  layers  of  thick-walled  cells  around  a 
central  cylinder  of  thin-walled,  colorless  cells,  all  the  cells  except 
those  of  the  outermost  layer  more  or  less  elongated ;  stems  spar- 

ingly and  irregularly  or  subdichotomously  branched,  the  branches 

oblique,  similar  to  the  stem  but  often  with  smaller  leaves  :  stem- 

leaves  distant,  spreading  at  an  angle  of  45-60°,  narrowly  ovate  to 
ligulate,  maximum  length  about  3  mm.,  width  about  i  mm., 
shortly  decurrent  both  antically  and  postically ;  antical  margin 
straight  or  nearly  so,  plane  or  narrowly  revolute,  especially  near 
the  base,  entire  or  with  one  or  two  small  teeth  in  outer  part;  post- 
ical  margin  straight  and  parallel  with  the  antical  margin  or  slightly 
curved,  revolute  near  the  base,  bearing  two  to  six  teeth  in  outer 
third,  otherwise  entire  ;  apex  broad  and  usually  truncate,  bearing 
two  to  four  teeth  ;  all  of  the  teeth  acuminate,  the  largest  (in  the 
apical  region)  six  to  ten  cells  long,  three  to  seven  cells  wide  at  the 
base,  and  ending  in  a  row  of  two  or  three  cells  :  branch-leaves 
similar  to  the  stem-leaves  but  usually  with  fewer  and  smaller 
teeth  :  leaf-cells  plane,  averaging  29  x  16  fi  at  the  margin  of  the 
leaf,  37  X  23/^  in  the  middle,  and  46  x  25  //  at  the  base;  cell- 
walls  thin  but  with  distinct  triangular  trigones  and  occasional  inter- 

mediate thickenings ;  cuticle  sHghtly  thickened,  Smooth  :  under- 
leaves  rudimentary  :  inflorescence  dioicous  :  9  inflorescence  borne 
on  a  more  or  less  elongated  branch,  usually  without  an  innovation  ; 
bracts  in  one  pair,  similar  to  the  stem-leaves  but  usually  a  little 
broader  in  the  basal  region  and  with  a  few  more  teeth  along  the 

postical  margin,  2.5  mm.  long,  1.2  mm.  wide;  perianth  (of  un- 
fertilized inflorescences)  somewhat  compressed,  campanulate,  1.2 

mm.  long,  i  mm.  wide,  shortly  bilabiate  at  the  mouth,  each  lip 
bearing  about  twenty  slender  teeth,  the  majority  of  them  being 
six  to  twelve  cells  long  and  two  cells  wide  at  the  base  ;  wing  along 
the  antical  keel  entire  and  very  narrow,  found  in  the  basal  region 
only  :  (^  inflorescence  and  mature  sporophyte  not  seen.     (Plate 
5,   FIGURES    1-8. 

In  hammocks  near  the  homestead  trail,  between  Cutler  and 

Camp  Longview  {Small  &  Carter  ijy6,  Tzfii).  In  everglades 

near  the  unfinished  railroad  grade,  betw^een  Cocoanut  Grove  and 

Cutler  {Small  &  Carter  1388).     Breckell's  Hammock  {E.  G.  Brit- 
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ton  8j).  In  everglades  near  Camp  Longview  {Small  &  Wilson 
iJ2o).     No.  i^ii  may  be  designated  the  type. 

The  leaf-cells  o{  P.  Smallii  are  somewhat  variable  with  respect 
to  the  size  of  their  trigones  ;  even  when  very  small,  however, 
these  structures  can  be  easily  demonstrated  in  leaves  which  are 
spread  out  flat.  In  some  specimens  the  trigones  and  intermediate 
thickenings  are  more  or  less  confluent,  and  this  is  especially  likely 
to  be  the  case  along  the  inner  side  of  the  marginal  cells,  where  the 
walls  often  present  the  appearance  of  being  uniformly  thickened 
(figure  5). 

As  one  would  naturally  expect,  the  species  has  several  allies 

among  the  numerous  species  of  Plagiochila  found  in  the  West 

Indies.  Apparently  the  closest  of  these  is  P,  diffusa  Steph.,*  a 
Cuban  plant  collected  by  Wright  and  distributed  in  his  Hepaticae 

Cubenses.  This  species,  however,  is  smaller  and  more  delicate 

than  P.  Smallii^  its  leaves  are  shorter  and  relatively  broader,  the 

margins  being  more  curved,  the  trigones  of  the  leaf-cells  are  com- 

monly indistinct,  and  the  spine-like  teeth  at  the   mouth   of  the 
perianth  are  shorter. 

diffi 

very  much  the  same  as  in  P,  Smallii ;  the  line  of  insertion  is 

sharply  arched  as  in  the  majority  of  the  Plagiochilae,  and  the 

leaves  are  consequently  shortly  but  distinctly  decurrent  on  both 

sides  :  Stephani's  description  would  hardly  indicate  that  this  was 
the  case. 

Among  other  related  species  the  following  may  be  especially 

mentioned  :  P.  Wrightii  Steph.,']'  P.  ta7nariscina  Steph.J  and  P. 
tenuis  Lindenb.  §  The  first  of  these  is  known  from  Cuba  only  j 
the  second  has  been  found  in  several  of  the  West  Indian  islands  ; 

the  third  is  still  more  widely  distributed,  its  range  extending  into 

South  America.  In  P.  Wrightii  the  leaves  are  relatively  broader 

than  in  P.  Smallii  and  are  rounded  rather  than  truncate  at  the 

apex,  a  difference  to  be  seen  especially  well  in  the  perichaetial 

bracts.  The  inflorescence  is  almost  always  subtended  by  an  In- 
novation, and  the  bracts   are  crowded   and   in  several  pairs.     P. 

^  Bull.  Herb.  Boissier  II.  a  :  870.      1902. 

•f  L,  c,  681. 
X  L.  c.  6S5. 

\  Sp.  Hepat.  Plagioch.  50.  //.  10,     184I. 
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tamariscina  is  smaller  and  more  irregularly  branched  than  the 

Florida  species,  but  agrees  with  it  in  being  without  a  subfloral  in- 
novation. The  leaves  of /I  tamariscina  are  relatively  broader  and 

their  marginal  teeth,  although  smaller,  are  usually  more  numer- 

ous. The  leaf-cells  are  variable ;  in  typical  cases  the  walls  are 
uniformly  thickened  through  the  coalescence  of  trigones,  but  in 

some  cases  the  trigones  are  distinct,  and  in  still  others  the  walls 

are  thin  throughout.  In  P.  tenuis  the  9  inflorescence  bears  a 
subfloral  innovation  which  is  itself  often  floriferous ;  the  leaves 

have  fewer  teeth  than  in  P,  Smallii^  and  the  leaf-cells  have  larger 

and  more  frequently  confluent  trigones,  which  are  especially  con- 
spicuous in  the  perianth  and  bracts. 

2.   LoFHocoLEA  Martiana  Nees,  in  G.  L.  &  N.   Syn.   Hep.    152. 
1845- 

t 

Jtingermannia  connata  Nees,  in  Martius,  Fl.  Bras,  i^ ;  332.  1833  ; 
Jc.  Plant.  Crypt  ̂ 2.  pL  //, /.  2,  1828-1834.  V<oX.  J2inger- 
viannia  connata  Svvartz,  Prodr.  Fl.  Ind.  Occid.  143,  1788 

Lophocolea' connata  Swartz  &  Nees,  in   G,   L.  &  N.  Syn. 
Hep.  153.      1845). 
Blanton  iL.  M.  Un M 

(Small  &  Nash  ̂ 80).     In  the  hammocks  near  the  homestead  trail, 
between  ( 

iphocotea  Mat 

(Small  &  Carter  IJJS  /•  /•» 

d  in  the  American  tropics, 

cribed  by  Nees   von   Esen- 
beck  in  the  Synopsis  Hcpaticarum,  and  also,  more  recently,  by 

Spruce.*  Both  descriptions  are  drawn  from  robust  and  typical 
specimens  and  give  an  excellent  idea  of  the  plant  as  it  usually  ap- 

pears. In  some  respects,  however,  the  species  is  more  variable 
than  these  descriptions  would  indicate.  The  leaves,  for  example, 

are  approximately  rather  than  truly  opposite.  At  their  antical 
bases  they  never  quite  correspond  and  are  consequently  never 
connate  ;  at  their  postical  bases  they  are  either  connate  with  the 
corresponding  quadrifid  underleaf  or  are  connected  with  it  by 

means  of  short  and  narrow  wungs  ;  in  this  region  the  leaves  are  in 
some  cases  exactly  opposite  ;  but  in  other  cases  one  of  the  two 
leaves  will   be  much  farther  away  from   the  underleaf  than  the 

*Hep.  Amaz.  et  And.  430.     1885, 
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other,  making  them  appear  distinctly  alternate,  and  under  these 
circumstances  the  wing  may  become  exceedingly  narrow  or  even 
obsolete.  On  a  typical  leaf  the  apex  is  broadly  and  more  or  less 
obliquely  truncate  and  bears  at  each  angle  a  sharp  and  slender 
tooth,  the  teeth  usually  diverging  from  each  other.  On  a  poorly 
developed  leaf  the  teeth  are  often  much  less  divergent  or  even 
subparallel  and  include  between  them  a  lunulate  to  acute  sinus  ; 
on  such  a  leaf  the  teeth  are  larger  than  on  a  typical  leaf,  and  the 
postical  tooth  is  appreciably  larger  than  the  antical. 

The  true  Lophocolea  connata,  with  which  Z.  Martiana  was 

originally  confused,  is  also  "widely  distributed  in  the  American 
tropics  and  may  perhaps  be  expected  in  southern  Florida.  It  is 
distinguished  by  its  bifid  underlcaves  and  by  its  less  spinose 
bracts  and  bracteoles.     Both  species  are  autoicous. 

3.   DiPLASioLEjEUNEA  UNiDENTATA  (Lehm.  &  Lindcnb.)  Schiffn. 
Bot  Jahrb.  23 :   583.      1897. 

Jimgerman7tia  nnidcntata  Lehm.   &  Lindenb.  in  Lehmann,  Pug. 
Plant.  6  ;  48.      1834. 

Lejeunea  unidentata  Mont,  in  Ramon  de  la  Sagra,  Hist.  Fis.  Pol.  y 

Natur.  Cuba  9:  478.  pL  ig^f^  2.      1845. 

Lejeunea  {Diplasio-Lejettned)  tinidentata  Steph.  Hedwigia  29:  90. 
1890. 

In  hammocks  near  the  homestead  trail,  near  Camp  Longview 

{Small  &  IVilsoUy  mixed  with  20j8).  Widely  distributed  in  the 
West  Indies. 

The  genus  Diplasiolejeunea  has  not  before  been  reported  from 

the  United  States.  It  is  distinguished  from  all  the  other  genera  of 

the  Lejeiineae  (except  Colurolejeuned)  by  the  possession  of  double 

the  usual  number  of  underleaves  j  in  other  words,  this  genus  devel- 
ops one  underleaf  for  every  leaf  instead  of  for  every  pair  of  leaves. 

The  underleaves  are  inserted  on  the  axis  at  approximately  the  same 

level  as  the  corresponding  leaves.  Aside  from  the  duplication  of 

the  underleaves  the  genus  is  closely  related  to  Cololejeioica^  the 

lobules  being  built  up  on  essentially  the  same  plan. 

In  D,  tinidentata  the  leaves  are  destitute  of  hyaline  margins 

and  the  lobe  is  orbicular  or  broadly  ovate  in  outline.  The  leaf- 

cells  are  either  plane  or  slightly  convex.     The  lobule  is  inflated 
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except  along  the  free  margin,  which  is  more  or  less  appressed  to 

the  lobe.  Two  marginal  teeth  in  the  outer  half  of  the  lobule  may 

usually  be  discerned.  The  inner  tooth  when  normally  developed 

points  outward  and  consists  of  a  row  of  two  or  three  cells.  The 

outer  tooth,  situated  midway  between  the  inner  tooth  and  the  end 

of  the  keel,  is  much  larger  and  is  apparently  accountable  for  the 

specific  name.  This  tooth  points  forward  and  is  normally  subulate 

in  shape,  averaging  perhaps  eight  cells  long  and  two  cells  wide  in 

the  lower  half;  it  is,  however,  subject  to  a  good  deal  of  variation 

in  size  and  shape  and  sometimes  bears  a  short  secondary  tooth  near 

the  base.  The  underleaves  are  bifid  to  beyond  the  middle,  and  their 

straight  divisions  spread  widely  and  are  obtuse  or  subacute  at  the 

apex.  D,  uiiidentata  is  usually  found  on  the  bark  of  trees.  Ac- 

cording to  Spruce  *  it  is  scarcely  distinct  from  D.  pellucida 
(Meissn.)  Schiffn.,  which  also  has  a  wide  distribution  in  tropical 

America.  This  latter  species,  however,  is  epiphyllous  in  habit  and 

the  lobes  of  its  leaves  are  usually  hyaline-margined. 

4.  Cololejeunea  diaphana  sp.  nov. 
L 

r 

Bright-  or  pale-green,  scattered  or  very  loosely  cespitose,  often 
mixed  with  other  Lejewieae  :  stems  prostrate  and  closely  adherent 
to  the  substratum,  0.035  mm.  in  diameter,  sparingly  and  irregu- 

larly branched,  the  branches  widely  spreading :  leaves  distant,  ob- 
liquely to  widely  spreading,  the  lobe  ovate  to  lanceolate,  0.25  mm. 

long,  0.15  mm.  wide,  attached  by  a  very  short  and  almost  trans- 
verse line  of  insertion,  scarcely  falcate,  postical  margin  straight  or 

somewhat  curved,  forming  a  continuous  line  with  the  keel,  antical 
margin  more  strongly  curved,  apex  acute  to  subobtuse,  usually 
tipped  with  a  single  cell,  margin  varying  from  entire  to  slightly 
crenulate  or  denticulate  from  projecting  cells ;  lobule  (when  well- 
developed)  inflated,  ovoid  to  obovoid,  o.i  mm.  long,  0.07  mm. 
wide,  keel  slightly  arched,  free  margin  curved,  involute  toward  the 
base,  tipped  at  the  apex  with  a  rounded  cell  and  bearing  a  short 
blunt  tooth  midway  between  the  apex  and  the  end  of  the  keel  ; 
stylus  reduced  to  a  single  papilla ;  leaf-cells  plane  or  nearly  so, 
averaging  13  //  at  the  margin,  18  x  13  //  in  the  middle  and  30  X 
\6  p.  at  the  base,  thin-walled  throughout  or  with  very  minute  tri- 

gones :  inflorescence  autoicous :  9  inflorescence  sometimes  on  a 
short  branch,  sometimes  on  a  leading  branch,  innovating  on  one 
side,  the  innovation  sterile  or  again  floriferous;  bracts  erect-spread- 

*  Hep.  Amaz.  et  And.  302.     1884, 
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ing,  more  widely  spreading  after  fertilization,  complicate,  the  lobe 
narrowly  oblong  to  lanceolate,  0.28  mm.  long,  0.08  mm.  wide, 
rounded  to  acute  at  the  apex,  margin  as  in  the  leaves,  lobule  ob- 

long to  cuneate,  0.12  mm.  long,  0.035  "^^^-  ^vide,  apex  mostly 
broad  and  obtuse,  margin  entire,  or  irregularly  denticulate  In  apical 
region  ;  perianth  (immature)  broadly  obovate,  0.18  mm.  long,  0.16 
mm.  wide,  somewhat  flattened,  antical  face  plane,  postical  face  with 
a  broad  and  rounded  keel,  apex  broad  and  truncate  with  a  short 
beak,  lateral  keels  sharp,  denticulate  from  projecting  cells,  surface 
of  perianth  otherwise  smooth  or  indistinctly  roughened  along  the 
postical  keel :  (^  inflorescence  occupying  a  short  branch  or  terminal 
on  a  longer  branch  ;  bracts  distant  to  subimbncated,  in  one  to  six 
pairs,  the  lobe  suberect,  lanceolate,  acute^  0.13  mm.  long,  0.06  mm. 
wide,  margin  as  in  the  leaves,  lobule  slightly  concave,  obovate, 
bluntly  pointed,  0.08  mm.  long,  0.05  mm.  wide,  entire  or  indis- 

tinctly denticulate  ;    antheridia  solitary  :    mature  sporophyte  not 

seen.     (Plate  5,  figures  9-14-) 
In  hammocks  near  the  homestead  trail,  between  Cutler  and 

Camp  Longview  (^S}nall  &  Carter  ̂ J^j  p.  p.,  ij'/o p.  p.).  No. 
ij6^  may  be  designated  the  type. 

C.  diapJiana  is  smaller  and  much  more  delicate  than  any  of 

the  other  species  of  Cololejemiea  known  from  the  United  States. 

The  only  one  which  it  at  all  resembles  is  C.  Biddlecoiniae  (Aust.) 

Evans,  *  in  which  also  the  leaves    are    more   or  less  narrowed + 

toward  the  apex  and  often  acute.  But  in  C,  Biddlecoiniae  the 

whole  outer  surface  of  the  lobe  is  roughened  from  projecting  cells, 

there  is  a  long  stylus  at  the  base  of  the  lobule,  and  the  rough- 

ened perianth  is  sharply  five-keeled. 

Among  the  tropical  species,  Lejeitnea  [ColO'Lejeiaied)  ensifolia 

Spruce,  I  an  epiphyllous  plant  found  in  the  Amazon  region,  is 

closely  related  to  C,  diaphaiia,  but  differs  in  its  longer  and  more 

sharply  pointed  leaves,  which  are  furthermore  falcate  and  hamate. 

The  YdiYi^iy  pigmaea  of  this  species,  which,  as  Spruce  implies,  may 

be  worthy  of  specific  rank,  has  broader  leaves  than  the  type  but 

is  distinguished  from  C.  diaphana  by  its  five-keeled  perianth,  the 

keels  projecting  upward  as  short  and  rounded  horns. 

5.  Lejeunea  floridana  sp.  nov. 

Bright-  or  pale-green,  growing  in  depressed  tufts,  often  mixed 

with    other   hepatics  :    stems    prostrate,    0.14   mm.   in    diameter, 

*        *Mem.  Torrey  Club  7  :   168.     X902. 
f  Hep.  Amaz.  et  And.  297,      1884. 
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irregularly  braoched,  the  branches  obhquely  to  widely  spreading, 
not  microphyllous  but  usually  with  somewhat  smaller  leaves  than 
the  stem  ;  rhizoids  numerous,  springing  from  the  underleaves  : 

leaves  contiguous  to  loosely  imbricated,  the  lobe  widely  spread- 
ing, ovate,  0.7  mm.  long,  0.5  mm.  wide,  attached  by  a  long  and 

almost  longitudinal  Une  of  insertion,  antical  margin  straight  or 
slightly  curved  near  base,  then  more  strongly  curved  to  apex, 
postical  margin  less  strongly  curved,  apex  mostly  broad  and 
rounded,  very  rarely  obtusely  pointed^  margin  subentire  or 
slightly  and  irregularly  crenulate  from  projecting  cells  ;  lobule 

often  obsolete,  when  well-developed  inflated,  triangular-ovoid, 
0.12  mm.  long,  0.09  mm.  w^ide,  keel  sHghtly  arched,  roughened 
from  projecting  cells,  free  margin  involute  to  apex,  then  passing 
by  a  long  and  shallow  sinus  to  end  of  keel,  apex  tipped  with  a 
single,  very  blunt  cell  bearing  a  hyaline  papilla  at  its  proximal 
base  ;  cells  of  lobe  plane  or  somewhat  convex,  averaging  20 //  at 
the  margin  and  33  x  25 /i  in  the  middle  and  at  the  base,  thin- 
walled  throughout  or  with  very  minute  trigones  :  underleaves  dis- 

tant, plane,  orbicular,  0.2  mm.  long,  somewhat  narrowed  toward 
the  base,  bifid  about  one  third  with  broad,  triangular,  rounded  or  ob- 

tuse lobes  and  a  narrow  sinus  ;  margin  very  slightly  crenulate  from 
projecting  cells  ;  radicelliferous  region  bounded  on  each  side  by  a 
large  cell,  sometimes  developing  a  rudimentary  disc  :  inflorescence 
autoicous  :  Q  inflorescence  borne  on  a  leading  branch  or  on  a 
short  branch,  innovating  on  one  side,  the  Innovation  sterile  or 
again  floriferous  ;  bracts  obliquely  spreading,  slightly  complicate, 
the  lobe  oblong  to  ovate,  0.8  mm.  long,  0.35  mm,  wade,  rounded 
to  subacute  at  the  apex,  margin  as  in  the  leaves,  lobule  narrowly 
oblong,  0.25  mm.  long,  0.04  mm.  wide,  scarcely  projecting  beyond 
end  of  keel,  blunt,  entire  ;  bracteole  slightly  connate  on  both  sides 
with  bracts,  ovate  to  obovate,  0.45  mm.  long,  0.35  mm.  wide, 
bifid  about  one  tenth  with  broad,  rounded  or  obtuse  divisions  and 
an  obtuse  sinus,  margin  as  In  the  leaves  ;  perianth  slightly  or  not 
at  all  exserted  beyond  the  bracts,  obovoid,  0.7  mm.  long,  0.4  mm. 
in  diameter,  narrowed  toward  the  base,  broad  at  the  apex  and 
with  a  distinct  ciliolate  beak,  terete  below,  sharply  five-keeled  in 
upper  third,  the  keels  crenulate  from  projecting  cells  and  extend- 

ing upward  as  short  rounded  processes,  surface  otherwise  smooth 

or  nearly  so  :  J^  inflorescence  occupying  a  short  branch  ;  bracts 
in  two  to  ten  pairs,  imbricated  and  strongly  inflated,  0.17  mm. 
long,  o.  I  mm.  wide,  shortly  bifid  with  obtuse  divisions,  the  lobule 
slightly  smaller  than  the  lobe  ;  antheridia  solitary  or  in  pairs  ; 

bracteoles  at  base  of  spike  only,  rotund  and  shortly' bifid  :  mature sporophyte  not  seen.     (Plate  5,  figures  15-21.) 
In  hammocks  near  the  homestead   trail,  between  Cutler  and 
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Camp  Longview  (^Sviall  &  Carter  ij^^  p.  p^r^3^5  P^  p\  ̂ o. 
^355  m^y  be  designated  the  type.  It  is  possible  that  the  sterile 
specimens  collected  by  Underwood  at  Ocala,  Florida,  in  January, 
1 89 1,  and  distributed  in  Hep.  Amer.  iy8  (as  Lejeunea  serpyllifolid) 
should  be  referred  to  this  species,  but  they  are  in  too  poorly  de- 

veloped a  condition  for  positive  determination. 
One  of  the  closest  allies  of  L.  Jlorida)ia\s  L.  qninqtteumbo)iata 

Spruce,*  which  is  known  from  the  region  of  the  Amazon.  In 
both  species  the  perianths  are  five-keeled  in  the  upper  part  only  and 
crenulate  along  the  keels.     Spruce  refers  his  species  to  the  sub- r 

genus  Otigonio' Lejeunea  but  states  that  it  approaches  certain  spe- 
cies  of  Etc- Lejeunea  and  that  it  would  not  be  unnatural  to  include 
it  among  them.  It  agrees  with  typical  species  of  Otigoniolejeunea 
in  its  general  habit,  in  its  rather  large  perichaetial  bracts,  and  in 

the  short  keels  of  its  perianth  ;  it  differs  from  them,  however,  be- 
cause the  keels  diO  not  project  as  long  horns  but  merely  as  rounded 

processes,  and  also  because  the  perianth  is  distinctly  beaked.  In 

the  writer's  opinion  these  differences  are  sufficient  to  remove  the 
species  from  Otigoniolejeunea  and  to  place  it  in  Lejeunea.  In  Z, 

Jloridana  the  lobules  are  even  smaller  than  in  Z.  qiiinqueiunbonata, 

the  lobes  of  the  leaves  are  never  pointed,  and  the  margins  of  the 
leaves  and  bracts  are  either  entire  or  much  less  strongly  crenulate. 

There  are  only  two  other  species  of  Lejeunea  known  from 

Florida ;  one  of  these  is  the  widely  distributed  Z.  amerieana 

(Lindb.)  Evans;  the  other  is  noted  below,  Z.  Jloridana  differs 
from  Z.  amerieana  in  its  laxer  habit,  in  its  smaller  lobules  and 

underleaves,  and  in  the  short  and  crenulate  keels  of  its  perianth. f 

In  the  texture  of  its  leaves  Z.yfi^nV/c?;^  bears  some  resem- 

blance to  poorly  developed  specimens  of  Cheilolejeunea  phyllobola 

(Nees  &  Mont.)  Schiffn.,|  with  which  it  also  agrees  in  its  small 
lobules  and  underleaves  and  in  its  autoicous  inflorescence.  The 

Cheilolejeunea  is  a  more  compact  species  and  its  prostrate  stems 

are  more  closely  appressed  to  the  substratum  ;  it  also  exhibits  a 

tendency  to  develop  flagelliform  branches  with  caducous  leaves. 

Its  deeply  bifid   underleaves,  however,  with  sharply  pointed  divi- 

*Hep.  Amaz.  et  And.  230.     1884. 

t  Mem.  Torrey  Club  7  :   154.  pi.  20,  f.  14-36.     1902 

X  See  Evans,  Mem.  Torrey  Club  7  :   143.      1902, 
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sions  offer  the  best  differential  characters,  and  these  are  supported 

In  fruiting  specimens  by  the  broader  perianth  with  plane  antical 
surface  and  smooth  keels. 

6,  Lejeunea  glaucescens  Gottsche  ;  G.  L.  &  N.  Syn.  Hep.  378. 
1845. 

LcjeiLiiea    {Eu-Lejenncd)   glaucescens    Steph.    Hedwigia    29 :     85. 
1890. 

Breckeirs  Hammock  (£",  G.  Briiton  J2).  Widely  distributed 
in  the  American  tropics. 

The  leaves  and  underleaves  of  L.  glaucescens  are  so  much  like 

those  o{  L.  floridana  that  it  would  be  difficult  to  distinguish  the 

species  in  sterile  condition.  Even  the  leaf-cells  in  the  two  species 

are  very  similar,  although  the  cell-walls  in  L.  floridana  are  per- 

haps a  little  more  delicate.  In  both  species,  moreover,  the  inflor- 
escence IS  autoicous  and  the  female  flower  is  subtended  by  a  single 

innovation.  In  the  involucre  and  perianth,  however,  the  differen- 
tial characters  become  apparent.  In  Z.  glaucescens  the  bracts  are 

shorter  than  the  leaves  and  the  lobules  are  usually  distinctly 

pointed  ;  the  bracteole  is  sharply  bifid  about  one  third  with  acute 

or  subacute  divisions  ;  the  perianth  is  five-keeled  to  below  the 
middle,  and  the  keels,  although  minutely  crenulate,  do  not  project 

upward  as  horns  ;  as  the  sporophyte  matures  the  keels  tend  to 

become  obliterated.  The  male  spikes  of  Z.  glaucescens  differ  from 
those  o{  L.  floridana  in  being  shorter  and  broader. 

7.  Cheilolejeunea  decidua  (Spruce). 

Lejeunea  {Cheilo-Lejeuneci)  decidua  Spruce,  Hep,  Amaz.  et  And. 
257.      1884. 

In  hammocks  near  the  homestead  trail,  between  Camp  Long- 

view  and  Cutler  {Small  &  Carter  ijyo  p.  p.,  1408).  Breckell's 
Hammock  {Hozve  81).  Everglades  near  Camp  Longview  {Small 
&  Wilson  isso).  Long  Key,  mainland  {Small  &  Wilson  iSS^)* 
The  original  material  of  C.  decidua  was  collected  by  Spruce  in  the 
region  of  the  Amazon,  and  so  far  the  species  has  been  reported 
from  no  other  localities.  The  Florida  specimens  are  either  sterile 
or  male,  but  they  agree  so  perfectly  with  those  distributed  In  the 

Hepaticae  Spruceanae  that  they  can  hardly  represent  any  other 
species. 
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The  specific  name  decidtia  refers  to  the  fact  that  the  leaves  on 

some  of  the  branches  exhibit  a  strong  tendency  to  break  off.  They 
are  set  free  by  a  tearing  across  of  the  lobe  near  the  lobule,  some- 

times leaving  a  complete  water-sac  behind,  sometimes  tearing 
away  a  portion  of  its  wall ;  in  any  case  the  lobule  is  left  intact. 
In  general  appearance  the  species  bears  much  resemblance  to  two 

other  Lejetineae  which  have  also  been  found  in  Florida ;  namely, 

C.  phyllobola  and  C.  versifolia  (Gottsche)  Schiffn.*  Both  of  these 
species  are  pale  in  color  and  both  develop  flagelliform  branches 
from  which    the    leaves    fall    away,   leaving   nothing   except  the 
underleaves  behind. 

phyllobola long  and  pointed  apical  teeth  of  its  lobules,  in  its  dioicous  inflores- 
cence, and  in  its  usual  lack  of  a  subfloral  innovation.  It  differs 

from  C.  versifolia  in  its  much  larger  leaf-cells,  none  of  which 
develop  into  ocelli,  and  in  its  cell-walls,  which  show  distinct  tri- 

gones instead  of  being  uniformly  thickened. 

8. Zeratolejeunea  cubensis  (Mont.)  i 

Nat.  Pflanzenfam.  i"* :   125.      1893. 
Mont 

Hi 
//,  18,  f,  2.     1845. 

Colitra  ctibensis  Trevls.  Mem.  R.  1st.  Lomb.  III.  4:  402.  1877. 

Lejeunea    [Cerato-Lejetined)  cubensis  Spruce,  Hep.  Amaz.  et  And. 
202.      1884. 

In  hammocks  near  the  homestead  trail,  between  Cutler  and 

Camp  Longview  (^Small  &  Carter  1355  p.  /.,  1431 J  Small  & 

Wilson  1^2 f)^  and  in  the  vicinity  of  Silver  Palm  School  {Small 

2J4g).     Widely  distributed  in  tropical  America. 

Although  C.  ctibensis  has  bifid  underleaves  and  consequently 

belongs  to  the  Lejetineae  Schizostipae ̂   it  cannot  be  confused  with 

any  of  the  other  members  of  this  group  known  from  the  United 

States.  The  most  striking  of  the  differential  characters  which  it 

presents  are  the  following :  the  deep  olive-green  or  olive-brown 

color  due  to  the  pigmentation  of  the  cell -walls,  the  more  or  less 

pointed  lobes  irregularly  toothed  in  the  apical  region,  the  thick- 

walled  leaf-cells  with  distinct  middle  lamella,  and  the  four-horned 

perianth.     Most  of  these  characters  are  of  course  generic  in  value. 

*See  Evans,  Mem.  Torrey  Club  7  :  145.     1902. 



190  Evans:    Hepaticae  from  Florida 

The  genus  Ceratolejeiinea  has  many  other  representatives  in 

the  West  Indies,  and  it  is  possible  that  one  or  more  of  these  will 

be  found  in  Florida.  C.  atbensis^  however,  may  be  readily  dis- 

tinguished by  the  following  combination  of  characters  :  the  lobes 

are  ocellate  at  the  base,  the  lobules  are  inflated  but  small  and  never 

develop  into  large  utriculi  at  the  base  of  a  branch,  the  underleaves 

are  small  and  orbicular,  bifid  about  one  half  with  acute  divisions 

and  never  cordate  at  the  base,  the  inflorescence  is  autoicous,  the 

bracts  and  bracteoles  are  usually  coarsely  serrate,  and  the  horns 

of  the  perianth  are  short  and  obliquely  spreading  to  suberect, 

9-    LoPHOLEjEUNEA    Sagraeana    (Mont.)    Schiffn,    in    Engler   & 

Prantl,  Nat  Pflanzenfam.  i^ :   129.      1893. 
Phraguiicouia  Sagraeana  Mont,  in  Ramon  de  la  Sagra,  Hist.  Fis, 

Pol.  y  Natur.  Cuba  9  :  464.  //.  18,  f.  /,      1845. 

Lejeicnea  Sagraeana  Mont.;  G.  L.  &  N.  Syn.  Hep.  314-      1845. 

Phragviicoina  cyelostipa   Tayl.  /.  /.    Lond.   Jour.   Bot.    5*    l^^l^ 
1846. 

1 

Lejennea  cyelostipa  Tayl.  /.  /.;  G.  L,  &  N.  Syn,  Hep.  749.     1847. 

Symbiezidium  cyclostipimi  Trevis.  /.  /.  Mem.  R.  1st.  Lomb.  HL 

.  4:  493-     "^^77^ 
Symbiezidmm  Sagraeamini  Trevis.  /.  r. 

Lejeunea  {Lopho'Lcjeiniea^  Sagraeana  Spruce,  Hep.  Amaz.  et  And. 
129.      1884. 

In  hammocks  near  the  homestead  trail,  between  Cutler  and 

Camp  Longview  {Small  &  Carter  1370  p.  p.).  Snapper  Ham- 

mock {E.  G.  Britton  479).  Breckell's  Hammock  [E.  G.  Britton 
84;  Hozue  88).  Miami  (Small  &  IVilson  1^2 p).  Long  Key,  main- 

land (Small  &   Wilson  ijoj  /.  /.,  1^21,  1333  P-  /•)■     Elliott's 
p.  /.)■     A 

A 

bp 

Stephani  "*"  reduces  to  Z.  Sagraeana^  as  a 

J 

L.  sub- 
fusca  is  based  on  Jungermajinia  subfusca  Nees,  Hep.  Jav.  36.  1830. 

It  was  therefore  published  before  Z.  Sagraeana^  and,  if  the  two  spe- 

cies  are  really  synonymous,  Nees  von  Esbenbeck's  specific  name 
should  not  be  superseded.     According  to  Schiffner t 

*  Hedwigia  29  :   16.     1890. 
f  Consp.  Hep.  Arch.  Ind.  295.      1898. 
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may  be  possible  to  keep  the  two  species  distinct,  and  for  this  reason Monta 

ipliolejeiih 
Holostip 

tions  and  by  the  possession  of  a  four-keeled  perianth,  the  keels 
being  bordered  by  toothed  or  laciniate  wings.  The  antical  surface 
of  the  perianth  is  smooth,  two  of  the  keels  are  lateral  and  the 

others  are  postical.  Most  of  the  species  are  dark  brownish  green 
in  color,  varying  to  a  paler  green  on  young  branches.  These 

peculiarities,  although  generic  in  value,  will  also  serve  to  separate 
L.  Sagraeana  from  the  other  Lejeuneae  occurring  in  Florida. 

Yale  University, 

r. 
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Hxplauation  of  plate  5 

Fig.  I 
Fig.  2 
Fig.  3 
Fig.  4 
Fig.  s 
Fig.  6 
Fig.  7 

Fig.  8 

Figures  1-8, Plaziochila  Smallii  Evans 

Part  of  stem,  antical  view,  X  9- 
Part  of  stem,  postical  view,  X  9- 
Leaf  spread  out  flat,  X  '^• 
Cells  from  middle  of  leaf,  X  200. 

Cells  from  postical  margin  of  leaf,  X  ̂oo. 
Apex  of  a  large  tooth,  X  200. 
Perichaetial  bract,  X  ̂6- 
Perianth,  X  24. 

The  figures  were  all  drawn  from  the  type-specimens 

Figures  9-14.      Cololejeunea  diaphana  Evans 

Fig.  9.     Part  of  plant  showing  perianth  and  large  $  inflorescence,  postical  view, 

X55' 
Fig.  10.     A  branch  with  9  inflorescence,  postical  view,  X  55- 
Fig.  II.     Part  of  plant  showing  small  $  inflorescence,  postical  view,  X  55- 
Fig.  12.     Part  of  stem  showing  one  leaf  with  a  well-developed  lobule,  postical 

view,  X  55- 
Fig.  13.     Cells  from  apex  of  lobe,  X  265. 
Fig.  14.     Apex  of  lobule,  X  265. 
The  figures  were  all  drawn  from  the  type-specimens. 

Figures  15-21.     Lejeunea  Jloridana  Evans 
Fig,  15.     Part  of  stem  with  perianth,  postical  view,  X  35- 
FlG.  16.     Branch  with  two  9  inflorescences,  postical  view,  X  35- 
Fig.  17.      $  inflorescence,  X  35- 
Fig.  18.     Cells  from  antical  margin  of  lobe,  X  200. 
Fig.  19.     Apex  of  lobule,  X  200. 
Fig.  20.     Underleaf,  X  200. 
Fig.  21.     Perichaetial  bracts  and  bracteole,  X  35- 

Figure  21  was  drawn  from  1363  p,  p. ̂   the  remaining  figures  from  the  type-speci- 
xnens. 
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New  species  of  western  plants 

Alice  Eastwood 

•^  Clematis  biflora  sp.  nov. 

Lower  leaves  pinnately  compound,  with  5  ternate  or  quinate 
leaflets  ;  petioles  and  rachis  tomentose  especially  at  the  axils, 
horizontally  spreading;  leaflets  ovate-acuminate,  the  terminal 
about  twice  as  long  as  the  lateral,  4  cm,,  dentately  lobed,  the 
teeth  or  lobes  mucronate,  base  obtuse,  surface  somewhat  pubes- 

cent but  not  tomentose,  veiny,  bright-green ;  leaves  of  the  flower- 
ing sterns  simpler,  much  smaller,  the  leaflets  cuneate  at  base  : 

peduncles  axillary,  2-flowered  (sometimes  i -flowered  from  the 
abortion  of  the  other  bud);  bracts  minute,  simple  or  trifoliate: 
flowers  perfect,  with  sepals  elliptical  to  oblanceolate,  rather  thin, 
15  mm.  long,  about  half  as  wide,  obtuse  or  mucronate,  tomentose  : 
stamens  shorter  than  the  sepals,  with  flat  filaments  in  2  or  3  sets ; 
anthers  narrowly  oblong,  1.5  mm.  long,  as  broad  as  the  filaments  : 
carpels  bristly-ciliate  with  discontinuous  cilia,  hispid  at  the  top 
and  with  densely  plumose  tails  an  inch  or  more  in  length. 

This  species  was  collected  by  Mr.  T.  S.  Brandegee  on  the 
Island  of  Santa  Cruz,  off  the  coast  of  Santa  Barbara,  California, 

April,  1888,  and  listed  as  C.  pattcifiora  Nutt,  in  the  list  of  the 

plants  of  the  island  published  in  Zoe  (l  :  131).  From  this  species 
it  differs  in  the  acuminate,  more  numerous,  and  larger  leaflets ; 

flowers  equal  in  size  to  those  of  C.  lasiantha  Nutt.;  sparingly  his- 
pid akenes  and  densely  plumose  tails.  It  is  also  allied  to  C, 

lasiantha^  but  differs  in  the  absence  of  tomentose  pubescence,  the 

more  numerous  leaflets,  the  thinner  and  less  tomentose  sepals  and 

the  more  glabrous  carpels,  and  most  especially  in  the  two-flowered 
peduncles. 

/Aquilegia  Shockleyi   sp.  nov. 

Stems  branching,  glabrous  on  the  lower  part,  viscid-pubescent 
on  the  upper,  clothed  at  base  with  the  bleached  persistent  remains 
of  the  leaves,  about  4  dm.  high  :  radical  leaves  varying  in  length 
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from  much  shorter  than  the  stem,  scarcely  reaching  the  lowest 

branches,  to  5  dm.  high  with  long,  stout  petioles  almost  twice  as 

long  as  the  triternate  blades ;  leaflets  pale-green,  glabrous  but 
under  the  lens  densely  covered  with  shining  yellow  glands,  deeply 

3-cleft,  cuneate  in  outline,  3-lobed  with  cuneate,  deeply  crenate 
lobes,  the  middle  leaflet  broad,  petioluled,  the  lateral  generally 

unequal-sided,  often  sessile  ;  cauline  leaves  w^ith  short  sheathing 
petioles,  less  compound  than  the  radical  leaves,  upper  ones  3-cleft 
with  narrowly  linear,  acute  divisions :  bracts  simple,  linear-acumi- 

nate :  sepals  lanceolate,  obtuse,  somewhat  undulate  especially 
towards  the  short  curved  claw;  blade  17  mm.  long,  6  mm. 
broad ;  claw  somewhat  more  than  2  mm.  long,  rather  stout, 

slightly  margined :  petals,  including  the  long  straight  red  spur, 

3.5  cm.  long,  attenuate  above  the  globular  honey-gland  6  mm., 

then  gradually  dilating  to  the  throat ;  claw^  yellow,  5-6  mm.  long, 
4  mm.  wide,  truncate  or  rounded  at  apex,  the  point  of  insertion 

deeply  emarglnate  :  stamens  with  ribbon-like  filaments  broadening 
towards  the  base,  anthers  oblong-elliptical,  acute,  1.5  mm.  long; 
staminodia  abruptly  acuminate ;  ovaries  almost  as  long  as  the  styles, 

together  15  mm.,  glandular-pubescent  with  spreading  hairs:  fol- 
licles veiny,  pubescent,  spreading  but  little,  the  seeds  extending 

to  the  apex  :  seeds  reddish  brown,  oblong-elliptical. 
W 

J 
his  collection  and  distributed  as  A,  tnincata  F.  &  M.  It  is  really 

nearer  A.  fon/iosa  Fisch.,  but  \s  distinct  from,  that  and  allied 

species  by  the  color  and  pubescence  of  the  foliage,  the  long,  slen- 
der spur  and  prominent  lamina  of  the  petal. 

^  Myosurus  nitidus  sp.  nov. 

Stems  1.5-2  cm.  high  in  fruit :  leaves  half  the  height  of  the 
plant,  glossy,  linear:  fruiting  spike  cylindrical,  3-18  mm.  high, 

peduncles  3-10  mm.,  the  longest  spike  having  the  shortest  pedun- 
cle :  mature  carpels  roundish,  shining  as  if  polished,  flat  but  with 

margins  thickened,  keeled  by  the  appressed  or  spreading  subulate 
beak. 

The  specimens   collected  were   in  fruit,  so   the  description  of 

petals,  sepals  and  stamens  cannot  be  given.     It  is  near  M.  aipu- 
latiis  Watson,  but  differs  in  the  more  glossy  body  of  the  akene, 
which  is  not  at  all  cupulate.     Collected  by  the  author  at 

Man 
J 
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J 
Horkelia  glandulosa  sp.  no  v. 

Stems  several  from  the  woody  rootstock,  6  dm.  high,  stout  and 
rather  coarse,  finely  viscid-glandular  throughout  and  softly  villous 
with  silky  hairs,  some  of  the  radical  leaves  4  dm.  long,  with  1 1  leaf- 

lets ;  petioles  stout,  furrowed  on  the  inner  side,  broadly  sheathing 
at  base;  leaflets  oblong  to  orbicular  in  outline,  cuneate  at  base, 
laciniately  lobed,  the  lobes  laciniately  dentate,  the  uppermost 
leaflet  largest,  some  4  cm.  long  and  wide  ;  petiolules  short  ;  cauline 
leaves  smaller,  with  stipules  like  the  leaflets  but  somewhat  smaller: 
flowers  in  terminal  cymes,  a  few  smaller  clusters  also  often  in  the 
upper  axils,  the  central  flower  on  a  pedicel  longer  than  the  calyx, 
the  others  subsessile  :  calyx  almost  concealed  by  the  bractlets, 
urceolate,  rounded  at  base,  the  tube  5  mm.  long,  the  divisions  3 
mm.  wide  at  base,  5  mm.  long,  tapering  to  a  slender  point,  gland- 

ular and  hairy  on  the  outside,  glabrous  on  the  inner;  appendages 
declined,  the  Same  shape  and  length  as  the  calyx-segments  but 
narrower,  glandular  and  hairy  on  both  sides  :  petals  white,  oblong, 
without  claws,  6  mm.  long,  4  mm.  wide  :  filaments  broad,  as  long 
as  the  anthers,  inserted  in  two  sets,  one  below  the  other  on  the 

calyx-tube  :  styles  5  mm.  long,  brownish  at  base,  inserted  near  the 
tops  of  the  subreniform  ovaries  :  akenes  brown,  polished,  shaped 
somewhat  like  an  oyster-shell,  obliquely  concave  on  one  side. 

Type    collected    by    the    author   at    I.aytonville,    Mendocino 

County,  California,  August  2,  1903.     This  is  the  largest  species 
of  the   genus    so  far  described;  the  whole   plant  has  a  pleasant 
fragrance  and  it  seems  most  closely  related  to  H,  calif  arnica  C.  &  S. 

/ 

Astragalus  Titi  sp.  nov. 

Annual,  branching  from  the  base  and  above,  slender,  1-1.5 
dm.  high,  sHghtly  pubescent :  leaves  3-6  cm.  long,  with  5-9  rather 
distant  leaflets,  the  petioles  about  half  the  entire  length,  slender, 
stipules  falcate-attenuate,  membranous  with  green  midvein,  those 
on  the  lower  leaves  sparingly  clothed  with  white  hairs,  those  on 
the  upper  leaves  with  black  hairs  ;  leaflets  narrowly  oblong  to 
cuneate,  truncate  or  emarginate  at  apex,  the  base  narrowing  to  a 
short  yellow  petiolule,  upper  surface  glabrous,  lower  clothed  with 
scattered  hairs  appressed  diversely,  4-8  mm.  long,  2-4  mm.  wide  : 
capitate  clusters  containing  about  6  flowers  from  almost  the  lowest 
axils,  on  slender  peduncles  2-^  cm.  long,  the  pedicels  i  mm,  long, 
black-hairy:  calyx  with  similar  pubescence,  the  campanulate  tube 
tinged  with  purple,  1.5  mm.  long,  obtuse  at  base  with  linear-subu- 

late divisions  2  mm.  long:  corolla  violet,  the  banner  and  wings 
lighter  in  color  than  the  keel,  the  banner  with  orbicular  blade  4 
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mm.  in  diameter,  shallowly  emarginate  and  slightly  .arose  along 
the  apex,  the  claw  2  mm.  long,  wedge-shaped,  1.5  mm.  wide  at 
top,  the  base  abruptly  acute  ;  wings  surpassing  the  keel  2  mm., 
almost  2  mm.  wide  at  top,  the  slender  claw  2  mm.  long  with  a 
horizontal,  toothlike  appendage  at  top ;  keel  3  mm.  long,  rounded 
at  top  :  alternate  filaments  shorter^  anthers  orbicular  :  style  2  mm. 
long,  thickest  at  base,  tipped  by  a  yellow  globular  stigma  :  pods 
erect,  completely  2-celIed  by  the  intrusion  of  the  dorsal  suture, 
abruptly  pointed  and  tipped  with  the  curved  style,  becoming  7  mm. 

long,  appressed  white-pubescent,  6-seeded,  the  cross-section  3  mm. 
wide,  broadly  cordate. 

Collected  by  Dr.  F.  H.  Titus,  in  whose  honor  it  is  named,  on 

the  Seventeen  Mile  Drive  at  Monterey,  California,  about  four  miles 

from  Pacific  Grove,  near  an  old  hut  composed  of  Abalone  shells 

and  coal-oil  cans.     The  type  specimens  were  collected  by  Mrs. 
Joseph  Clemens,  May  8,  1904.     It  is  related  to  A,  Brczveri  Gray, 

differing  most  noticeably  in  the  fruit.     While  A,  Brczveri  has  an 

ovate  pod,  attenuate  to  the  long  style,  this  pod  is  narrow^ly  oblong, 
as  broad  near  the  top  as  the  bottom,  and  the  style  is  much  shorter. 

Its  flowers  are  smaller  and  the  calyx  less  densely  black-villous. 

Vicia  Durbrowi  sp.  nov. 

Climbing  a  meter  or  more,  slender,  angled,  villous  throughout 
with  fine,  silky,  spreading  hairs :  leaves  almost  sessile,  with 
branched  tendrils;  leaflets  8-1 1,  alternate,  thin,  conspicuously 
veiny,  equally  villous  on  both  surfaces  and  but  Httlc  paler  on  the 
lower,  oblong,  1.5-2.5  cm.  long,  1-I.5  cm.  wide,  sharply  dentate 
from  the  apex  to  about  the  middle,  sometimes  almost  entire,  trun- 

cate and  shortly  aristate,  obtuse  and  subsessile  at  base;  stipules 
sessile,  broad,  pedately  lobed  with  triangular  teeth :  racemes 
shorter  than  the  leaves,  on  slender  curving  peduncles  which  are 
generally  as  long  as  the  flowering  part:  flowers  3-6,  pedicels 
shorter  than  the  calyx  :  upper  lip  of  calyx  purplish  with  2  sharply 
pointed  teeth  i  mm.  long,  separated  by  a  broad  rounded  sinus ; 
lower  with  3  long,  acuminate  teeth  almost  4  times  as  long  as  the 
upper,  finely  villous,  tube  rounded  at  base  :  corolla  violet,  the 
banner  with  blade  slightly  broader  than  claw,  16  mm.  long,  about 
half  as  wide,  truncate  and mu strongly 

win 

towards  the  rounding  top,  sharply  auriculate  at  base  ;  keel  short, 
its  purple-tipped  apex  obtuse,  5  mm.  long,  the  claw  7  mm.  :  -style 
glabrous  ;  stigma  tufted  at  tip  with  white  hairs  ;  ovary  pubescent 
7 mm 

flat. 
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Collected  by  the  author  at  Wawona,  Mariposa  County,  Cali- 
fornia, along  the  little  stream  back  of  the  hotel,  July  5,  1902.  It 

IS  named  in  honor  of  my  friends  Mr.  and  Mrs.  Pierson  Durbrow, 
who  were  my  companions  on  the  trip  to  the  Yosemite  when  it  was 
collected. 

^icia  Copelandi  sp.  nov. 

Climbing  rather  high  and  branching,  glabrous,  angles  ribbed 
leaves  almost  sessile,  with  capillary  branching  and  pubescent  ten- 

drils ;  stipules  small  with  several  sharply  acuminate  digitate  lobes; 
leaflets  6- 10,  petiolulate,  elliptical  and  oblong,  to  ovate-lanceolate, 
thin,  membranous,  glabrous,  veiny,  paler  on  the  lower  surface, 
obtuse  at  apex  or  truncate  and  mucronate,  margin  entire  or  undu- 

late, r.5-3  cm.  long,  1-1.5  cm.  wide:  flowers  few,  in  racemes 
shorter  than  the  leaves ;  peduncles  slender,  4  cm.  long,  pedicels 
T-2  mm.  :  calyx  slightly  pubescent,  its  teeth  shorter  than  the  tube, 
membranously  white-margined,  the  2  upper  very  short  with  broad 
sinus  between,  the  3  lower  subulate,  3  mm.  long  :  corolla  almost 
2  cm.  long,  violet ;  standard  orbicular,  obcordate,  1 1  mm.  in 
diameter,  the  claw  broad,  almost  i  cm.  long,  6  mm.  broad,  slightly 
saccate  at  base  ;  wings  surpassing  the  keel  by  6  mm. ;  keel  broad, 
truncate,  with  a  darker  spot  at  tip  :  ovary  tapering  at  both  ends, 
at  base  ending  in  a  stipe  as  long  as  the  abruptly  bent  style, 
puberulent ;  stigma  conspicuously  tufted. 

This  interesting  species  was  collected  on  the  headwaters  of  the 
Sacramento  River  near  Sissons  at  the  foot  of  Mt.  Shasta,  California, 

August   12,    1903,  by  Dr.   Edwin  Bingham  Copeland,  in  whose 

honor   it    is    named.     Superficially    it    resembles    a    species    of 
Lathy rii s  ;  but  is  at  once  distinguished  by  the  stigma. 

^  Lathyrus  Goldsteinae  sp,  nov. 

Slender,  climbing ;  stems  angled,  lower  part  glabrous,  upper 
clothed  with  soft  spreading  pubescence :  leaves  terminating  in 
long,  branching  tendrils;  leaflets  6-10,  opposite  or  alternate; 
petioles  i  cm.  long  on  the  lower  leaves,  wanting  on  the  upper  ; 
stipules  narrowly  semi-sagittate,  entire,  veiny,  narrowly  attenuate, 
soft-pubescent,  the  upper  part  i  cm.  long,  3  mm.  wide,  lower  5 
mm.  long,  half  as  wide  ;  leaflets  on  short  petiolules  (about  i  mm.), 

linear-oblong,  tipped  with  a  slender  mucro,  narrowed  at  base,  3-4 
cm.  long,  about  5  mm.  wide,  softly  pubescent,  paler  on  the  lower 
than  the  upper  surface  :  flowers  m  racemes  much  shorter  than  the 

leaves,  4-6-flovvered,  the  peduncles  as  long  as  the  racemes  ;  pedi- 
cels shorter  than  the  calyx :  upper  lip  of  calyx  shorter  than  the 
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lower,  2-cleft  with  a  gusset-like  sinus  ;  lower  lip  with  3  triangular 
acuminate  teeth,  2.5  mm.  long;  all  divisions  membranously  mar- 

gined ;  calyx  6  mm.  long,  silky-pubescent :  corolla  violet  and 
white,  the  banner  orbicular,  undulate,  i  cm.  wide  with  a  broad 

claw  7  mm.;  wings  surpassing  the  keel,  oblong;  keel  strongly 
geniculate,  pointed  ;  ovary  glabrous,  style  sparingly  hairy  halfway 
from  the  tip  :  legume  not  seen. 

Collected  at  Lakeside  Park,  near  Lake  Tahoe,  California,  July 

I,  1903,  by  Miss  Lutie   Goldstein,  in  whose  honor  it  is  named. 

This  species,    which    might    easily  be  mistaken    for  a    Vicia^  is 

distinct  from  related  species  in  its  small  flowers,  racemes  much 

shorter  than  the  leaves,  conspicuous  tendrils,  and  narrow  entire 

stipules. 

Thermopsis  venosa  sp.  nov. 

Stems  branching,  4-5  dm.  high,  glabrous,  striate  :  leaflets 
obovate-rhomboid  to  oblong,  conspicuously  reticulate,  glabrous, 
5-9  cm.  long,  4  cm.  wide,  cuneate  at  base;  petioles  2-5  cm. 
long ;  lowest  stipules  suborbicular  to  broadly  ovate,  5  cm.  long, 

3-4  cm,  wide;  uppermost  lanceolate,  2-2.5  ̂ ^-  long:  racemes 
on  long  peduncles,  9-12  cm.,  sometimes  with  a  single  bract  about 
the  middle ;  pedicels  equaling  or  surpassing  the  calyx,  erect ; 
bracts  lanceolate,  equaling  or  shorter  than  the  pedicels  ;  calyx 

thin,  slightly  pubescent,  the  broad  upper  part  with  a  shallow  tri- 
angular notch,  lower  with  3  triangular  teeth  :  corolla  with  banner 

1.5  cm.  long,  12  mm.  wide,  deeply  obcordate,  wings  sborter,  keel 
truncate  at  apex,  16  mm.  long  :  legume  spreading  horizontally, 
glabrous,  flat,  generally  straight,  5-7  cm.  long,  5-7  mm.  broad, 
with  a  short,  stout  stipe  and  acute  or  pointed  apex,  the  seeds  dis- 

tinctly outlined  through  the  pod. 

Collected  by  the  author  on  the  Lewiston  Trail  near  the  sum- 
mit which  divides  Trinity  from  Shasta  County,  California,  July  3, 

I90[.     It  is  distinguished  by  the  large   glabrous   leaves,  broad 

stipules,  flat  glabrous  legumes  and  calyx  different  from  any  other 

species.  It  is  most  closely  allied  to  7!  gracilis  Howell,  but  differs 

in  the  absence  of  pubescence  and  in  the  shape  and  size  of  all  the 
organs, 

Rosa  rivalis  sp.  nov. 

Shrub,  I  m.  or  more  high,  glabrous,  with  very  few  spines  or 

prickles,  these  slender,  straight,  short  from  a  broad  base,  2-3  to- 
gether, 1-4  mm.  long  ;  older  wood  dark  wine-colored  ;  leaflets  5-7^ 

the  uppermost  largest,  oblong  to  elliptical  and  suborbicular,  or 
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even  obovate,  1-5.5  cm-  long,  0.5-3.5  c"^-  wide,  the  rachis  and 
veins  on  lower  surface  tomentose,  otherwise  glabrous,  irregularly 
serrate  ;  stipules  extending  half  up  the  petiole,  the  lower  part 
decurrent,  the  upper  dilated,  acuminate,  entire  or  glandular- 
toothed,  the  rachis  occasionally  with  a  few  small  prickles  :  flowers 
solitary  or  in  3-4-flowered  umbels,  terminating  clustered  peduncles 
at  the  ends  of  the  branchlets  ;  bracts  foliaceous,  obovate,  attenu- 

ate at  apex,  tapering  to  a  broad  petiole  1-2  cm,  long;  pedicels 
slender,  glaucous,  1-2  cm.  long  :  sepals  ovate,  tapering  to  a  long 
slender,  foliaceous  tip,  lanceolate,  5  mm.  to  more  than  i  cm,  long, 
the  slender  petiole-like  part  5  mm.,  the  lower  part  keeled,  with  a 
few  gland-tipped  hairs,  and  tomentose  margins,  the  entire  calyx  2 
cm.  long;  corolla  rose-colored;  immature  fruit  globular,  with  a 
short  neck,  glaucous. 

Collected  by  the  author  along  a  small  stream,  in  the  shade  of 

the  trees,  near  Laytonville,  Mendocino  County,  California,  August 

3,  1902. 

This  seems  unlike  any  other  species  in  California.  It  is  dis- 
tinguished by  the  stems  almost  destitute  of  prickles,  the  extremely 

long  foliaceous  calyx-divisions,  and  the  peculiar  inflorescence. 

'^'Adenostoma  fasciculatum  densifolium  var.  nov. 
This  is  marked  from  the  typical  form  by  the  closely  clustered 

fascicles  of  leaves  on  the  flowering  stems ;  the  leaves  are  short- 
aristate,  with  few  scattered  hairs  ;  the  inflorescence  is  narrow,  a 

densely-flowered  spicate  thyrsus,  often  with  one  or  two  short 
branches  at  base.  The  inflorescence  resembles  a  slender  finger  in 

shape  and  size.  This  singular  variety  was  collected  on  Mt,  Wil- 
son,  near   Pasadena,  California,  by  Fordyce  Grinnell,  Jr.,  June  6, 
1903. 

J 
Heuchera  Merriami  sp.  nov 

Rootstock  thick,  coated  with  dry,  sheathing  petioles,  hori- 
zontal ;  stems  several  from  the  caudex,  2  dm.  high,  generally  with 

a  small  leaf  near  the  base  :  radical  leaves  orbicular,  truncate  at 
base,  slightly  lobed,  the  lobes  crenate  and  each  crenature  apiculate, 
ciliate,  2-3  cm.  w^ide,  and  about  as  long,  glandular  and  hispid  es- 

pecially on  the  lower  surface  ;  petioles  1-4  cm,  long,  clothed  with 
glandular,  spreading  hairs,  stipules  white-membranous,  very  glan- 

dular, auriculate  at  apex,  the  entire  base  of  the  petiole  5  mm.: 

panicle  g'andular-puberulent  and  hairy,  somewhat  contracted ; 
peduncles  5—10  mm.  long,  cymes  closely  5-9-flowered  ;  the  pedi- 
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eels  of  all  except  the  earliest  shorter  than  the  calyx;  bracts  3- 
parted  with  linear-attenuate  divisions,  the  upper  simple  ;  bractlets 
minute,  linear-attenuate :  calyx  orbicular-campanulate,  3  mm, 
long  in  flower,  5  mm.  in  fruit,  the  divisions  i  mm.  long,  varying 
in  width  in  the  same  flower  from  1-2  mm.;  tube  rounded  or 

slightly  cuneate  at  base  :  petals  white,  oblanceolate,  obtuse,  nar- 
rowed to  a  bulb-tipped  base  :  filaments  rather  broad,  inserted 

lower  on  the  calyx-tube  than  the  petals  and  surpassing  them  ; 
anthers  yellow,  orbicular  :  style  and  ovary  puberulent,  stigmas 

capitate  and  later  becoming  bulbous,  exserted  and  strongly  divari- 
cate :  seeds  brown,  oblong  or  elliptical,  echinate,  0.5  mm.  long. 

Collected  at  the  upper  part  of  Canyon  Creek,  Trinity  County, 

California,  in  fruit,  August,    1899,  by  Dr.   C.   Hart  Merriam,  in 

whose  honor  it  is  a  privilege  to  name  it.      The  author  collected  it 
M  m 

in  flower  and  fruit  at  the  same  general  locality,  July  14,  1901,  the 

latter  specimens  being  taken  for  the  type. 

/ 

Lithophragma  trifoliata  sp.  nov. 

Stems  from  slender,  running  rootstocks,  striate,  scabrous-his- 
pid, upper  part  clothed  with  gland-tipped  hairs,  generally  2-leaved 

and  about  3  dm.  high :  radical  leaves  with  long,  lax,  glandular- 
hispid  petioles,  dilated  and  sheathing  at  base,  erosely  ciliate  ;  blade 
orbicular  in  outline,  the  3  palmate  divisions  tapering  to  a  slender 

base,  each  with  3  or  4  cuneate  lobes  with  margin  crenate  the  crena- 
tures  callous-apiculate,  scabrous  on  both  sides,  low^er  leaves  often 
simpler ;  cauline  leaves  on  short  petioles  with  broad,  membranous, 
erosely  ciliate  stipules,  the  blades  with  sharper  and  narrower 
divisions  than  the  radical  leaves  :  flowers  few,  in  short  subcapitate 
racemes  ;  bracts  white-membranous,  enclosing  the  base  of  the 

petioles,  about  I  mm,  long,  twice  as  broad,  sparingly  ciliate,  pedi- 
cels erect,  shorter  than  the  calyx,  about  3  mm.  long ;  calyx  tur- 

binate, attenuate  at  base,  broadest  at  the  insertion  of  the  petals  and 
stamens,  the  divisions  conniving  and  narrowing  the  calyx  at  the 
top,  triangular,  apiculate,  as  long  as  the  part  of  the  tube  above  the 
ovary:  petals  3-lobed  to  below  the  middle;  blade  7  mm.  long: 
the  lateral  divisions  linear,  acute,  the  terminal  obovate,  obtuse, 
claw  slender,  3  mm.  long  :  ovary  half-included,  the  stigmas  broad, 
sessile. 

Collected  by  Mrs.  R.  M.  Austin  in  Modoc  County,  also  by 

her  daughter,  Mrs.  C.  C.  Bruce,  in  the  foothills  near  Chico,  Butte 

County,  California,  April,  1897,  no.  ̂ ^44  <^f  her  collection  (type). 

It  is   peculiar  in  the  narrow  turbinate  calyx  with  connivent 
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lobes  and  the  subcapitate  raceme.     It  is  nearest  to  Z.  affinis  Gray, 
but  has  a  much  longer  calyx,  the  tube  more  narrowed  at  base. 

^  Jepsonia  heterandra  sp.  nov. 
Roots  fleshy :  stems  slender,  several  from  the  thick  fleshy 

caudex,  flowering  in  the  autumn,  loosely  racemose,  or  paniculate, 

glandular-puberulent :  leaves  appearing  in  spring,  orbicular-reni- 
form  with  many  short,  crenate  lobes,  the  crenatures  callous-apicu- 
late  ;  blade  subglabrous  ;  petioles  glandular-hairy,  3—6  cm.  long, 
rather  broad,  sheathing  the  branches  of  the  caudex  :  pedicels  fili- 

form, 5-15  mm.  long:  calyx-tube  with  10  red  veins,  truncate, 
cuneate  at  base,  4-5  mm.  long,  the  triangular-acute  lobes  half  as 
long  :  petals  white,  tinged  or  veined  with  rose,  acute  at  apex,  nar- 

rowed to  a  short  claw  at  base  :  stamens  of  two  forms  in  the  same 

plant,  some  flowers  with  filaments  only  as  long  as  the  anthers, 

others  with  filaments  2.5  mm.  long,  anthers  orbicular,  rose-col- 
ored :  styles  in  the  short-stamened  flowers  about  5  mm.  long,  in  the 

long-stamened  less  than  I  mm.;  stigma  bulbous  :  seeds  immature. 

Collected  by  Mr.  J.  W.  Congdon  on  banks  of  Merced  River, 

near  Benton's  Mills,  Mariposa  County,  California,  in  October, 
1883,  with  leaves  April,  1884.  The  description  of  the  root  is 

taken  from  specimens  collected  by  Major  R.  A.  Scupham,  Octo- 
ber 24,  1889,  six  miles  east  of  La  Grange  at  the  extreme  west 

part  of  Tuolumne  County,  growing  on  a  slate  outcrop. 

The  species  differs  from  J,  Farryi  Small  in  broader  and  more 

acute  petals,  longer  calyx-teeth,  and  heterogonous  flowers. 

".Arctostaphylos  franciscana  sp.  nov. 

Low  spreading  shrub,  rooting  along  the  stems  :  older  stems 
dark  red,  the  exfoliated  bark  persisting,  younger  stems  somewhat 

white-tomentose  :  leaves  narrowly  obovate  to  oblanceolate,  glossy- 
green  and  glabrous  on  both  sides  when  old,  slightly  tomentose 
when  young,  the  apex  sharply  acuminate  and  aristate,  base  pointed, 

scabrous-ciliolate  along  the  margins,  2-3  cm.  long,  ̂ -12  mm. 
wide  ;  petioles  2—4  mm.  long  :  panicles  short,  terminating  some 

of  the  branchlets  ;  peduncles  5  mm.  long,  tomentose  ;  bracts  2-5 
mm.  long,  shorter  than  the  glabrous,  ribbed  pedicels,  the  lower 
longest,  ovate,  attenuate;  pedicels  becoming  deflexed  and  longer 

in  fruit,  6  mm.:  calyx-divisions  orbicular,  thin,  membranous, 
glabrous,  generally  without  cilia,  i  mm.  in  diameter :  corolla 
broadly  urceolate,  6  mm.  long,  5  mm.  broad,  sparingly  hairy  in 

the  throat  and  below,  the  short  rounded  divisions  spreading,  min- 
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utely  papillate  :  stamens  shorter  than  the  style  ;  filaments  subu- 
late-attenuate, 2  mm.  long,  with  cilia  sparingly  margining  the 

base  ;  anthers  dark  wine-colored,  i  mm.  long,  the  hairy  horns 

slightly  longer,  deflexed  :  style  somewhat  club-shaped,  scabrous- 
puberulent  on  the  ribs  and  depressions,  stigma  0.5  mm.  broad,  not 
exserted  ;  ovary  conical,  as  broad  at  base  as  the  receptacle,  a  Httle 

more  than  i  mm.,  scabrous -puberulent  :  berry  glabrous,  globular, 
5-7  mm.  in  diameter.     The  bud-scales  are  red  or  yellowish. 

This  grows  in  Laurel  Hill  Cemetery  in  San  Francisco,  over  a 

limited  area  on  rocky  ground.  There  are  some  plants  on  the 

road  to  Ft.  Reyes  lighthouse  which  appear  to  be  the  same,  but 

which  have  not  flowered  for  three  years  and  have  never  been  col- 
lected in  either  flower  or  fruit.  This  has  been  confounded  with 

A.  puDiila  Nutt.  It  differs  in  more  prostrate  habit,  glabrous  foli- 
age, larger  flowers   and  fruits.     A.  pumila    appears   to   be  local 
Monterey 

Arctostaphylos  auriculata  sp.  nov. 

Shrub  with  erect  branches,  T-I.5  m.  high,  old  wood  smooth, 
red-brown  ;  young  stems  glaucous,  clothed  with  fine,  white,  arach- 

noid tomentum  and  long,  loosely  spreading,  fine,  white  hairs  : 
leaves  oblong  to  ovate,  mucronate  at  the  obtuse  or  acute  apex, 
auriculate  at  base,  the  rounded  auricles  generally  longer  than  the 
petiole,  with  entire  or  slightly  undulate  margin,  pubescence  similar 
to  that  at  the  stem,  and  evident  veins,  3-5  cm.  long,  2  cm.  wide, 
thickly  clustered  on  the  branchlets,  overlapping,  almost  conceal- 

ing the  inflorescence  :  flowers  in  close,  somewhat  pendent  panicles 
terminating  the  branchlets ;  bracts  linear,  sessile,  acute  or  obtuse, 
lowest  about  i  cm.  long,  3-4  mm.  wide,  spreading;  bractlets  at 
base  of  pedicels  2,  white-membranous,  orbicular,  2  mm,  long  ; 

pedicels  rose-colored,  3-5  mm.  long,  clothed  with  short,  spread- 
ing white  hairs  :  calyx  with  orbicular  rose-colored  divisions,  gla- 

brous, ciliate,  2  mm.  long,  incurved  in  anthesis,  later  revolute  : 
corolla  rose-colored,  urceolate»  6  mm.  long,  5  mm.  in  diameter  at 
base,  the  divisions  broadly  orbicular,  obtuse,  obcordate,  or  erosely 

denticulate :  filaments  ciliate  at  the  thickened  base,  pale  rose-col- 
ored, the  dark  wine-colored  anthers  sub-orbicular,  a  little  more 

than  I  mm.  long,  the  curving  horns  1.5  mm.  long:  ovary  clothed 
with  long,  spreading  white  hairs  :  receptacle  dark  wine-colored  : 

style  terete,  stigma  greenish  :  honey  abundant,  giving  a  sweet  fra- 
grance to  the  flowers. 

Collected  by  the  author  on  Mt.  Diablo,  California,  on  the  trail 

above  the  Boyd  Ranch,  February  22,  1903,  in  flower;  in  imma- 
ture fruit  May  30,  the  same  year. 
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This  belongs  to  the  same  group  as  A,  canescens  Eastwood. 

The  rosy  flowers,  the  glaucous  foliage,  and  the  branching  roots 
are  features  in  which  the  species  are  ahke,  but  A.  aiiricidata  has 

leaves  of  a  very  different  shape,  branches  more  erect,  and  an  ap- 
pearance so  different  that  they  could  never  be  confused  by  even 

the  most  superficial  observer.  In  the  shape  and  arrangement  of 

the  leaves  and  hairiness  of  stem  the  species  resembles  A.  Ander- 
soni  Gray. 

^Cynoglossum  Austinae  sp.  nov. 
i 

Stems  about  5  dm.  high,  glabrous  throughout,  scaly  at  base  : 
lower  leaves  suborbicular,  8  cm.  in  diameter;  the  other  leaves  ob- 

long, acuminate,  8-12  cm.  long,  4.5  cm.  wide,  undulate,  decurrent 
on  the  broad  petiole  which  varies  in  length  from  13  cm.  on  the 
lowest  leaves  to  5  mm.  on  the  topmost ;  upper  leaves  much  smaller, 
ovate,  upper  surface  glaucous,  lower  canescent  with  irregularly 
appressed  pubescence  :  panicle  somewhat  contracted  in  flower, 
widely  expanding  in  fruit;  peduncles  and  pedicels  glabrous,  the 

latter  filiform,  lengthening  in  fruit :  calyx  deeply  divided,  the  divi- 
sions linear-oblong,  unequal,  about  7  mm.  long,  2  mm,  wide,  obtuse 

or  acute,  canescent :  corolla  purplish,  the  tube  generally  longer  than 

the  calyx,  7  mm.,  divisions  oblong-orbicular,  4  mm.  wide,  slightly 
undulate  ;  crests  short,  ligulate,  conspicuous,  truncate,  2  mm.  broad 
and  long :  anthers  almost  sessile,  nearly  2  mm.  long,  the  tips  ex- 
serted  :  only  one  or  two  nutlets  maturing,  these  obovate  or  ob- 

long, I  cm.  long,  the  lower  part  smooth  or  slightly  wrinkled,  the 
upper  muricate  with  spines  confluent,  subulate,  a  few  only  tipped 
with  stellate  hooks. 

M 

fc> 

M 

Austin,  in  whose   honor  it  is   named,  at   Butte   Creek,  Calfornia, 

March  and  June,  1897,  being  2og2  of  her  collection. 

It  differs  from  the  other  California  species  in  the  peculiar  nut- 
lets. These  are  not  at  all  flattened  or  depressed.  The  crests  in 

the  throat,  too,  are  more  conspicuous. 

■^  Cryptanthe  trifurca  sp.  nov. 

Stems  diffusely  branched  from  the  base  and  above  (occasionally 

simple  in  depauperate  specimens),  1-1.5  dm.  high,  cinereous  with 
stiff,  white,  horizontally  spreading  hairs  2  mm.  long,  also  with 

appressed  pubescence  beneath :  leaves  linear,  callous-tipped, 
strongly  ribbed,  becoming  keeled,  with  thickened  margins,  1-3 
cm.  long,  T-3  mm.  wide,  the  pubescence  hke  that  of  the  stems 
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but  with  pustulate  bases  to  the  bristle-like  hairs  :  inflorescence 
generally  3-forked,  the  spikes  bractless  with  the  flowers  secund, 
subsessile,  close  but  not  crowded  except  when  in  bud,  one  flower 
in  the  forks  :  divisions  of  the  calyx  linear-lanceolate,  obtuse,  3 
mm.  long,  with  pubescence  like  the  leaves,  connlvent  in  fruit  but 

with  tips  free,  midrib  keeled  and  very  bristly  :  corolla  white,  sal- 
ver-form, the  limb  5.5  mm.  in  diameter,  with  orbicular  divisions  2 

mm.  broad,  the  tube  shorter;  crests  in  the  throat  white,  minutely 
papillate,  slightly  emarginate,  each  one  distinct  and  with  a  smaller, 
rounder  crest  below  on  a  level  with  the  tops  of  the  anthers  :  sta- 

mens inserted  along  the  middle  of  the  tube  ;  filaments  very  short ; 
anthers  with  cells  united  only  near  the  middle  :  lower  part  of 

calyx-tube  somewhat  pubescent :  nutlets  2-^  maturing,  ovate,  ob- 
tusely pointed,  truncate  at  base,  a  little  more  than  2  mm.  long,  i 

mm.  wide,  mottled  in  two  shades  of  brown,  obscurely  and  sparsely 
papillate,  very  glossy  ;  dorsal  surface  flattened,  the  groove  on  the 
ventral  surface  forked  at  base  but  closed  throughout,  ̂   attached 
to  the  subulate  gynobase. 

Collected  by  Dr.  Edwin  Bingham  Copeland  at'  Klamathon, 
Siskiyou  County,  California,  July  5,  1903  (no.  JSS^  ̂ ^  Baker's 
distribution). 

This  species  is  nearest  to  Cryptcvithe  ambigua  (Gray)  Greene, 
but  differs  in  habit  of  growth,  being  more  erect  and  rigid,  in  the 
inflorescence,  in  the  color  and  surface  of  the  nutlets  and  the  closed 
scar ;  the  flowers  are  similar  but  the  crests  in  the  throat  are  not 

F 

identical.  The  original  figure  of  C.  ambigita^  which  was  described 

as  Eritrichiumimiriadatum  Torr.  (Bot.  Wilkes  Exped.//.  ij),  has 
no  crests  in  the  throat  of  the  corolla-tube  ;  the  calyx-segments 
are  more  connlvent,  the  nutlets  are  dull  instead  of  glossy  and  the 
muriculations  are  more  evident. 

/ 

Phacelia  eximia  sp.  nov. 
A 

clothed  with  fine  white  spreading  bristles  and  glandular  tomentuni 
beneath  :  leaves  compound,  with  generally  one  large  leaflet  at  the 
end  and  2  or  3  smaller  ones  below  ;  terminal  leaflet  petiolulate, 
obovate  in  outline,  deeply  3-Iobed  or  undivided,  laciniately  crenate, 
hispid  and  glandular  :  peduncles  flat,  about  the  entire  length  of 
the  leaf:  racemes  axillary  from  even  the  lowest  leaves,  spreading, 
10-15 

_  the  entire  length;  bracts 
none,  pedicels  1^2  mm,  long  :  calyx  with  narrow,  oblanceolate  divi- 

sions, attenuate  at  base,  loosely  spreading,  in  flower  5  mm.,  in  fruit 
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lo  mm.  long,  i  mm.  broad  near  the  top,  filiform  at  the  base,  con- 
spicuously hispid  with  fine  bristles  3—5  mm.  long  :  corolla  pur- 

plish, veiny,  funnel-form,  8  mm.  long,  the  border  almost  i  cm. 
across  ;  lobes  2.5  mm.  wide,  not  so  long,  broad  and  rounded  ;  ap- 

pendages 1.5  mm.  above  the  base  of  corolla,  attached  their  whole 
length,  I  mm.,  rounded  at  top,  lunate  at  base  :  filaments  attached 
at  base  to  the  appendages,  filiform,  together  with  the  small 
brownish  anthers  and  divisions  of  the  style  conspicuously  exserted 
5—6  mm,:  style  i  cm.  long,  the  branches  8  mm.;  ovary  globular, 
hispid  like  the  calyx  and  glandular  ;  ovules  4  :  capsule  with  two 
seeds,  these  brown,  ovate,  rounded  on  the  dorsal  side,  keeled  on 
the  ventral,  2  mm.  long,  marked  with  shallow  pits. 

Type  collected  on  Mount  Wilson  along  the  trail,  Los  Angeles 

County,  California,  by  Fordyce  Grinnell,  Jr.,  December  31,  1903. 

It  is  related  most  closely  to  P.  hispida   Gray,  but  is  distin- 
guished  by  the  racemose  instead  of  paniculate  inflorescence,  larger 

and  more  loosely  scattered  flowers,  less  dissected  leaves,  entirely 

different  habit  of  growth,  and  the  conspicuously  exserted  stamens 

and  style.      It  is  a  lovely  species,  perhaps  the  most  beautiful  of  the 

group  to  which  it  belongs. 

^  Polemonium.  shastense  sp.  nov. 

Stems  cespitose  from  a  multicipital  caudex  which  is  densely 

clothed  with  dead  petioles,  7  cm.  high  :  stems  and  leaves  pale- 
green,  glandular-pubescent :  radical  leaves  3-4  cm.  long,  the 
petiole  gradually  dilating  downwards,  2  mm.  wide  at  base,  rose- 
colored  ;  leaflets  generally  opposite,  15-21,  ovate-orbicular  but 
unequal-sided,  punctate,  about  2  mm.  in  diameter,  slightly  cuneate 
at  base  and  narrowing  abruptly  to  a  short  petiolule  as  broad  as 
long;  rachis   channelled,   0.5   mm.   wide;    cauline  leaves  few,  as 
many  as  the  branchlets,  similar  to  the  radical  leaves,  but  with 
shorter  petioles  ;  inflorescence  cymose ;  peduncles  slender,  the 

lower  much  longer  than  the  upper ;  pedicels  1-3  mm.  long  :  calyx 
as  long  as  the  corolla-tube,  5  mm.,  campanulate,  with  oblong 
obtuse  divisions  2  mm.  long,  a  little  more  than  l  mm.  wide  :  cor- 

olla funnel-shaped,  white,  veined  and  often  tinged  with  pink,  the 
throat  yellow,  the  tube  proper  2  mm.  long,  the  throat  3  mm. 
long,  hairy  within,  the  oblong  divisions  6  mm.  long,  4  mm.  wide  : 
stamens  and  style  exserted  from  the  throat  but  not  from  the  bud  ; 
filaments  4  mm.  long,  filiform,  hairy  at. the  insertion;  anthers 

elliptical,  obtuse,  surpassing  the  stigmas:  stigmas  2-"^,  a  little 
more  than  i  mm.  long  :  capsule  ellipsoidal,  as  long  as  the  calyx- 
tube. 
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This  was  collected  on  Mount  Shasta,  California,  altitude  3120 

meters,  July  16,  1903,  by  Dr.  Edwin  Bingham  Copeland,  and  dis- 
tributed by  C.  F,  Baker,  being  his  number  ̂ 5/5,  of  1903. 

It  comes  under  the  aggregate  P.  viscosnm  Nutt,,  to  which  it 

seems  closely  allied,  but  as  that  has  been  an  aggregate  of  many 

different  forms  it  seems  unlikely  that  this  from  Mt,  Shasta  can  be 

the  same  as  plants  collected  on  the  '^  Headwaters  of  the  Platte." 

•  Pentstemon  Austin!  sp.  nov. 

Glabrous  and  pale-glaucous,  stout  from  a  woody  stock,  5  cm. 
thick,  branching  from  the  base,  almost  a  meter  high  :  lower  leaves 
oblong  or  ovate,  on  broad  petioles  as  long  as  the  blades,  acute, 
sharply  denticulate  ;  upper  leaves  with  shorter,  broader  petioles, 

the  uppermost  meeting  but  not  perfoliate  :  thyrsus  virgate,  3-4 
dm,  long,  the  cymes  2-4-flowered,  distinct :  peduncles  and  pedi- 

cels slightly  and  finely  glandular -pubescent,  the  peduncles  shorter 
than  the  unequal  pedicels  :  sepals  ovate-lanceolate,  pink  on  the 
margins,  5  mm.  long,  slightly  glandular,  closely,  longitudinally 
veined  :  corolla  rose-colored  with  the  tube  slightly  longer  than 
the  calyx,  the  throat  abruptly  dilated,  2.5  cm.  long,  slightly 
glandular;  upper  lip  of  2  rounded  lobes  of  half  its  length,  lower 
with  3  spreading  lobes,  glandular  within  but  not  bearded  :  stamens 
glabrous,  anther-cells  confluent  and  explanate  ;  sterile  filament  as 
long  as  the  fertile,  scarcely  broadening  at  tip,  glabrous  :  earliest 
capsules  twice  as  long  as  the  later  ones,  surpassing  the  calyx : 
seeds  irregularly  angled,  black,  glossy,  minutely  papillate. 

Collected  at  Oak  Creek,  Inyo  County,  California,  July  4, 
1899,  by  Mr.  S.  W.  Austin,  in  whose  honor  it  is  named,  Number 

lySj  of  the  Death  Valley  Expedition,  collected  in  the  mountains 

of  Inyo  County,  is  the  same.  It  differs  from  P.  spectabilis  Thur- 

ber,  to  which  it  is  closely  allied,  by  the  simpler  virgate  inflo- 
rescence, the  shorter  tube  of  the  corolla,  the  less  dilated  sterile 

filament,  the  anthers  glabrous  along  the  line  of  dehiscence  instead 

of  ciliate,  and  the  smaller  corolla.  P.  flondus  Brandegee  is  prob- 
ably nearer,  but  it  differs  also  from  this  in  the  distinctly  petioled 

radical  leaves,  the  glaucous  foliage,  the  longer  tube  of  the  corolla 

and  different  shape  of  the  lobes,  the  divaricately  spreading  divi- 
sions of  the  anthers  in  bud  instead  of  parallel ;  the  corolla  is  also 

less  ventricose  below  the  opening. 
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^Pentstemon  macranthus  sp.  nov. 

Perennial  from  a  woody  tap-root ;  stems  about  8  dm.  high, 
lower  part  glabrous  and  glaucous,  upper  glandular:  lower  leaves 

obovate-spatulate,  tapering  to  broad  connate-clasping  petioles ; 
upper  cauline  perfoliate,  oblong  to  ovate,  1-1.5  dm.  long,  4-6  cm. 
wide,  irregularly  and  sharply  denticulate,  glaucous  and  glabrous  : 
panicle  narrow,  interrupted,  the  short  peduncles  2-3-flowered,  i 
or  2  pedicels  more  than  twice  as  long  as  the  remaining  one,  from 

3-15  mm,  :  sepals  ovate,  acute,  5  mm,  long,  membranously  mar- 
gined, glandular,  wrinkled,  overlapping :  corolla  rose-colored,  4  cm. 

long,  the  tube  slightly  curved,  i  cm.  long,  5  mm.  broad  at  base,  the 
throat  15  mm.  broad;  upper  lip  15  mm.  long,  with  lobes  7  mm, 
wide,  5  mm.  deep  ;  lower  lip  with  3  rounded,  spreading  bearded 
lobes  :  sterile  filament  conspicuously  exserted,  hooked  at  the  apex 
and  densely  bearded  with  long,  yellow  hairs  ;  fertile  stamens  in- 

cluded, anthers  and  filaments  glabrous  :  ovary  shorter  than  the 
calyx. 

Collected  in  IXL  Cafion,  Churchill  County,  Nevada,  June  15, 

1902,  by  Otto   F,   Heizer.      It   is   closely  related  to  P,  Palinen 

Gray,  differing  in  the  more  contracted  infloresence,  smaller  calyx, 

larger  corolla,  with  tube  more  than  twice  as  long  as  the  calyx, 

the  anthers  without  the  ciliate  edges  on  the  expanded  cells. 

^Pentstemon  Grinnellii  sp.  nov. 

Suffrutescent,  stout,  erect,  green  and  glabrous  throughout  ex- 
cept the  somewhat  viscid-glandular  inflorescence  :  lower  leaves  on 

broad  petioles  half  as  long  as  the  blades,  middle  and  upper  sub- 
sessile,  uppermost  connate-clasping ;  lower  leaves  smaller  than  the 
upper  stem-leaves,  ovate-oblong  or  orbicular,  sharply  dentate, 
1-5— 4  cm.  long,  1—2  cm.  wide  ;  upper  ovate-acuminate,  cuneate  or 
cordate  at  base,  about  8  cm.  long,  2-3  cm.  wide  :  panicle  pyra- 

midal, loose  and  open  ;  peduncles  2-3-flowered  the  lateral  pedicels 
half  as  long  as  the  middle,  twice  as  long  as  the  calyx :  sepals 

ovate-acuminate,  5  mm.  long,  with  narrow,  membranous  margins, 
veins  evident,  closely  longitudinally  parallel  :  corolla  cream-col- 

ored diffused  with  pink,  the  proper  tube  shorter  than  the  calyx, 
abruptly  dilated,  becoming  2  cm.  in  diameter  across  the  top ;  bor- 

der spreading,  2-lipped ;  upper  lip  i  cm.  long,  with  2  lobes  5  mm. 
broad  and  half  as  long  ;  lower  lip  with  3  orbicular  reflexed  lobes 
separated  from  each  other  by  an  obtuse  sinus,  bearded  in  the  throat : 
anther-cells  confluent  and  explanate  after  dehiscence;  sterile  fila- 

ment glandular-hirsute  at  base  and  up  to  the  white  bearded  ex- 
serted tip. 
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Collected  on  Mt,  Wilson,  near  Pasadena,  California,  June  6, 

1903,  by  Fordyce  Grinnell,  Jr.,  in  whose  honor  it  is  named  as  a 

mark  of  appreciation  for  a  collectian  of  plants  made  on  the  moun- 
tain and  given  to  the  California  Academy  of  Sciences.     It  is  near * 

P.  Palincri  Gray,  of  which  it  may  prove  to  be  a  variety.  It  is 

distinguished  from  that  species  by  bright-green  instead  of  glaucous 
foliage,  and  a  shorter  tube  to  the  corolla,  which  is  broader  and 

shorter,  and  with  two  lips  widely  spreading. 

^Pentstemon  anguineus  sp.  nov. 
Stems  branching  at  base,  glabrous  to  the  inflorescence  :  lowest 

cauHne  and  radical  leaves  orbicular,  ovate,  or  oval,  tapering  to 
petioles  about  as  long  as  the  blades,  together  2-9  cm.;  upper 
cauline  leaves  ovate-oblong,  cordate  or  aurlculate  at  the  connate- 
clasping  base,  all  serrate  generally  with  the  edges  of  the  teeth 
revolute,  the  uppermost  pair  almost  entire,  upper  surface  bright- 
green,  lower  paler:  inflorescence  short,  open-paniculate,  densely 
glandular-viUous,  the  hairs  tipped  with  linear  glands ;  bracts  and 
bractlets  ovate-lanceolate,  glandular-villous ;  peduncles  spreading, 
5-10  mm.  long,  pedicels  shorter;  calyx  campanulate,  obtuse  at 
base,  4  mm.  long,  the  divisions  acute  or  obtuse  but  not  attenuate : 

corolla  reddish-violet,  17  mm.  long,  the  two  lips  separated  by  a 
broad  sinus ;  the  divisions  of  the  upper  lip  oblong,  rounded,  half 
its  length ;  lower  lip  longer  than  the  upper,  of  3  similar,  slightly 
bearded  divisions ;  tube  about  as  long  as  the  calyx,  abruptly 
dilated  to  the  throat,  the  entire  corolla  about  15  mm.  long,  half  as 
wide  ;  stamens  included  within  the  upper  lip  ;  sterile  filament  con- 

spicuously exserted  from  the  yawning  mouth,  conspicuously 

bearded  at  apex,  less  so  below;  anthers  minutely  scabrous  exter- 
nally, canescent  within  :  ovary  tapering  to  the  filiform  style,  stigma 

capitate. 

Collected   near  Shelley   Creek   on   the  Waldo-Crescent  City 
road,  northwestern  California,  growing  in  rather  wet  places  at  the 
base  of  clifls  and   rocks,  in   bloom  June,  1903.     It  is  probably 
nearest  P.  Rattani  minor  Gray,  but  the  flowers  are  larger,  the 
leaves  serrate  and  the  sterile  filament  more  conspicuously  exserted. 
The  corolla  looks  like  the  head  of  an  aggressive  snake,  with  open 
mouth  and  hairy  tongue  protruded. 

''  Pentstemon  scabridus  sp.  nov. 
Shrubby  at    base,  forming  clumps,  with   numerous,  slender, 

erect,  virgate  branches,  4-5  dm.  high,  scabrous-hispid  throughout 



Eastwood  :    New  species  of  western  plants         209 

and  glandular  especially  above,  old  bark  shreddy  :  leaves  opposite, 
at  base  becoming  alternate,  ovate,  dentate,  acute,  i  cm.  or  less  in 

length,  3-5  mm.  wide,  appressed  somewhat  to  the  stem  :  flowers 
solitary  in  the  upper  leaf-axils  on  very  short  peduncles,  bracted 
at  base,  the  2  lanceolate  bracts  about  as  long  as  the  sepals  :  sepals 
lanceolate,  4  mm.  long  :  corolla  ochroleucous  tinged  with  pink, 
glandular,  the  tube  twice  as  long  as  the  calyx,  dilated  but  little  at 
the  throat ;  upper  lip  erect,  obcordate,  lower  with  3  oblong,  re- 
flexed,  undulate  lobes  :  stamens  and  style  equaling  the  upper  lip, 
glabrous  ;  sterile  filament  filiform,  much  shorter,  glabrous  ;  anthers 
with  cells  confluent  but  not  explanate  :  capsule  lanceolate-acumi- 

nate in  outline,  shorter  than  the  sepals. 

Collected  by  the  author  on  dry  hills  near  Kern  Lakes  and  on 

the  Hindman's  Trail  over  Coyote  Pass,  Tulare  County,  California, 
•July  19,  1903.  This  species  is  peculiar  in  Pe?itste)Hon  in  having 
single-flowered  peduncles  so  short  that  the  flowers  appear  sessile. 
It  really  looks  unlike  a  Peutsteinon^  and  at  first  I  was  inclined  to 
set  it  by  itself. 

•^  Pentstemon  Berryi  sp.  nov, r 

Stems  woody,  branching  from  woody  rootstock,  1-2  dm. 
high,  lower  part  puberulent,  upper  glandular-hairy  :  leaves  rather 
thin,  lower  elliptical-oval  and  oblong,  tapering  to  a  short  petiole, 
1—3  cm.  long,  8—12  mm.  wide,  serrate  above  the  base,  mucronate; 
upper  cauline  leaves  sessile,  acuminate,  with  fewer  marginal  teeth  : 

peduncles  i-flowered,  erect,  5  mm.  long:  sepals  lanceolate-attenu- 
ate, 12  mm.  long,  sparingly  ciliate  and  glandular-hairy:  corolla 

red,  3  cm.  long,  glabrous  externally,  lower  lip  bearded  with  long 
white  hairs  extending  from  the  base  of  the  3  rounded  divisions 
half  down  the  tube ;  upper  lip  glabrous  within,  erect,  the  two 
deltoid  obtuse  divisions  less  than  half  its  length,  with  undulate 
margins  :  stamens  included ;  filaments  glabrous  ;  anthers  long- 
woolly  ;  sterile  filament  yellow-bearded  for  more  than  half  its  length, 
thickest  at  apex  :  capsule  only  i  cm.  long. 

Collected  by  the  author  at  the  head  of  Canon  Creek,  Trinity 

County,  California,  July  12,  1901.  It  is  named  in  honor  of  my 

friend,  Mr.  S.  Lucien  Berry,  without  whom  the  trip  to  this  inac- 
cessible region  would  have  been  unsuccessful.  It  is  a  beautiful 

species  allied  to  P.  Menziesii  Hook.,  from  which  it  differs  in  the 
■ 

greater  size  of  the  flowers,  the  red  instead  of  violet  corolla,  the 
taller  stems,  and  the  more  serrate  and  thinner  leaves.  The  flowers 

are  more  like  P.  Davidsonii  Greene,  but  the  appearance  of  the 
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plant  is  entirely  different  and  the  flowers  have  the  color  of  those 

of  P.  Neivbe^nyi  Gray.  There  is  a  specimen  collected  by  Harley 

P.  Chandler  near  Marble  Mountain,  Siskiyou  County,  California, 

no.  ISQQ,  which  appears  to  be  the  same.  It  was  distributed  as  P, 

Menziesii  Newherryi,  It  resembles  this  only  in  the  color  of  the 
flowers, 

Orthocarpus  maculatus  sp.  nov. 

Stems  slender,  with  few  slender  branches,  appressed-villous 
and  minutely  scabrous  :  leaves  ovate,  entire,  obtuse,  sessile,  I-1.5 
cm.  long,  3-5  mm.  wide:  flowers  in  slender  spikes  becoming  1.5 
dm.  long,  lower  ones  more  scattered,  bracts  shorter  than  the 

flowers,  oblong,  i  cm.  long,  irregularly  3-toothed  or  lobed,  thin  ; 
upper  ones  yellowisli-white  at  tip  :  calyx  with  attenuate  almost 
equal  divisions  longer  than  the  tube,  together  10-12  mm.,  glan- 

dular-hairy :  corolla  cream-colored,  with  a  few  black -purple  spots 
on  the  lower  part  of  the  sacs,  glandular;  upper  lip  straighter, 
obtuse,  the  broad  stigma  barely  exserted  ;  lower  lip  with  sacs 
longer  than  wide,  the  3  teeth  half  as  long  as  the  galea  :  capsule 

narrowly  oblong,  light  brow^n  :  seeds  dark  with  a  loose,  mem- 
branous, reticulated,  thin  coat. 

Collected  by  the  author  at  Fort  Bragg,  Mendocino  County, 

California,  Aug.  9,  1902.     It  is  to  be  placed  near  0.  lithospcr- 
vioides   Benth.,  and   belongs  among  the  closely   related  species 
which  differ  generally  chiefly  in  the  shape  of  the  corolla. 

*/
 

Orthocarpus  Brownii  sp.  nov. 

Annual,  simple  or  branched,  1-2  dm,  high,  purplish  below, 
becoming  white  above,  clothed  with  soft,  spreading,  w^hite,  jointed 
hairs  :  leaves  with  3-5  narrowly  linear,  ribbed  divisions,  narrower 
than  the  rachis,  attenuate,  erect,  spreading  :  bracts  flabelliform, 
with  ovate  rachis  and  10  divisions,  the  whole  1-2  cm.  w^ide,  5-10 
mm.  long,  densely  villous  with  long  hairs  and  with  a  short  glan- 

dular integument  beneath  :  flowers  in  dense  spikes,  the  earliest 
somewhat  scattered,  the  lateral  spikes  shorter  than  the  main  one, 

this   in   branching  plants  becoming    i   dm.  high   but  in   simple- 
stemmed  plants  shorter  :  calyx  thin,  becoming  inflated,  white 

tinged  with  green,  villous  and  glandular-hairy  ;  the  4  linear,  tri- 
angular-attenuate divisions  almost  equal,  3.5  mm.  long;  tube 

globose-ovoid,  in  fruit  surpassed  by  the  capsule  :  corolla  yellow, 
glandular  and  villous,  the  tube  surpassing  the  calyx,  8  mm.  long, 
broadening  at  base  and  throat,  narrowed  near  the  middle  ;  upper 
lip  straight,  acuminate,  surpassing  the  lower,  5  mm.  long  from  the 
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throat  ;  lower  lip  much  mflated,  the  3  sacs  as  broad  as  long.  4 
mm.:  stigma  included  at  first,  later  exserted,  unequally  2-lobed  : 
ovary  glabrous,  ovate  in  outline  :  seeds  numerous,  irregularly 
obovate,  with  white,  cellular  coats. 

Collected  by  H.  E.  Brown  at  Pitt  River,  Shasta  County,  Cali- 

fornia,  no,  220,  The  best  specimens  are  those  of  Brown  and  Hel- 

ler, 710.  S459  (*yP^)»  collected  in  Berry  Cafion  near  Clear  Creek, 
Butte  County,  California.  There  are  specimens  in  the  herbarium 

of  the  California  Academy  of  Sciences  from  Mrs.  C.  C.  Bruce,  col- 
lected at  Little  Chico,  no.  2088  ;  also  from  Big  Meadows,  collected ■ 

by  Mrs.  Austin  in  1882. 

"*  Orthocarpus  noctuinus  sp.  nov. 

Annual,  about  2  dm.  high,  slender  and  with  slender,  upwardly 
spreading,  somewhat  cymose  branches,  cinereous-puberulent : 
leaves  narrow,  attenuate  to  a  filiform  apex,  simple  or  with  two  fili-^ 
form  divisions,  longest  leaves  about  6  cm.:  inflorescence  of  maim 
stem  an  oblong  spike  with  lowest  flowers  scattered,  that  of  the 
branches  becoming  subcapitate  ;  pedicels  scarcely  evident ;  bracts 
crimson-tipped,  with  3-5  filiform  divisions  shorter  than  or  equal- 

ing the  calyx,  the  broad  lower  part  3 -nerved  :  calyx  with  four 
narrowly  linear  divisions,  deeply  cleft  on  the  dorsal  side,  front  about 
half  as  long  as  the  slender  purplish  tube  :  corolla  with  long  tube, 
12  mm.  below  the  swell  of  the  throat,  woolly,  tinged  with  rose- 
color,  throat  white;  galea  broadly  subulate,  straight,  rose-colored, 
pubescent ;  lower  lip  ventricose,  trisaccate,  each  sac  with  2  folds, 
yellow  banded  with  crimson,  and  with  crimson  dots  in  the  inter- 

vals between  the  folds,  the  3  involute  lobes  colored  like  the  galea 
and  surpassing  it,  the  middle  lobe  longest,  narrowly  deltoid,  mu- 
cronate  :  filaments  and  style  glabrous  :  stigma  globose-capitate, 
purplish-black  :   ovary  linear-oblong. 

Collected  by  the  author  at  Inverness,  Marin  County,  California, 

on  the  hills  back  of  the  settlement,  May  6,  1901.  It  is  near  0. 
densiflonis  Benth.,  but  differs  in  its  more  loosely  branched  habit, 
more  slender  stems,  and  longer  flowers,  and  in  the  great  length  of 

the  lower  lip.  In  0.  densiflorus  the  lower  lip  is  shorter  than  the 
galea  and  the  spike  Is  more  densely  flowered.  It  is  named  be- 

cause of  the  appearance  of  an  owl  produced  by  the  markings  on 
the  corolla. 

densifli 

of  the   name  owl's  clover  which  has  been  applied  to  the  latter 
species. 
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vOrthocarpus  falcatus  sp.  nov. 

Slender,  simple,  erect,  1-2  dm.  high,  villous  throughout  : 
lower  leaves  narrowly  linear,  2-^  cm.  long,  I  mm.  wide;  upper 
stem-leaves  with  3  divisions  similar  to  the  lower  leaves  and  extend- 

ing to  within  5  mm.  of  the  sessile  base :  lower  flowers  scattered, 

pedicellate  in  the  axils  of  the  upper  leaves  or  leaf-like  bracts  ; 
pedicels  erect,  1-5  mm.  long;  upper  flowers  subsessile,  forming  a 
subcapitate  cluster;  bracts  similar  to  the  upper  leaves  but  shorter 

and  broader,  surpassing  the  flowers  :  calyx  with  linear-attenuate 
divisions,  5  mm.  long,  as  long  as  the  tube  ;  this  becoming  inflated 

and  papery,  equaling  the  ovary  :  corolla  hispid  with  short  pubes- 
cence, the  slender  tube  barely  surpassing  the  calyx ;  upper  lip 

•falcate,  2  mm.  longer  than  the  lower ;  lower  lip  with  3  sacs  longer 
than  broad,  hairy  within,  the  3  teeth  very  small  :  stigma  not 
•exserted  :  pod  light-brown,  elliptical :  seeds  many,  brown,  with 
loose,  membranous,  reticulated  coat. 

Collected  on  Smith  or  Palomar  Mountain,  at  an  elevation  of 

1 500-1800  meters,  San  Diego  County,  California,  June  1-4,  1891, 
by  S.  B.  Parish.  It  was  distributed  as  O.  hispidus  Benth.,  to 

which  it  is  allied,  but  has  flowers  more  slender  and  with  falcate  or 

curved  galea. 

^  Castilleia  Clementis  sp.  nov. 

Stems  many  from  a  woody  root,  virgately  branched,  about  2 

dm.  high,  densely  white-tomentose  throughout :  leaves  crowded 
and  fascicled  generally  up  to  the  d^nso.  spike,  thick,  linear,  simple  or 
some  with  a  pair  of  linear  lobes  perpendicular  to  the  rachis,  obtuse, 

subterete  when  young,  1-3  cm.  long,  1-2  mm.  wide  :  spike  ochro- 
leucous,  5-10  cm.  long;  lowest  bracts  similar  to  the  leaves  in 
color,  texture  and  pubescence,  pedately  3 -parted,  the  two  lateral 
divisions  8  mm.  long,  the  middle  often  3-cleft  at  apex;  upper 
bracts  with  broader  rachis  and  divisions  more  spatulate  and  broader, 
less  tomentose  and  tipped  with  yellowish-white  :  calyx  9  mm.  long, 
cleft  equally  a  little  above  the  middle  into  2  entire  divisions  4  mm. 

wide,  truncate  along  the  apex  but  with  rounded  angles,  2-veined, 
tomentose  externally,  puberulent  within,  ochroleucous :  corolla 
with  the  tip  of  the  broad  galea  exserted  1-2  mm.;  tube  greenish,  4 
mm.  long,  a  little  more  than  2  mm.  in  diameter ;  lower  lip  short, 

.  not  protuberant,  dark-green,  the  two  outer  teeth  larger  than  the 
middle  and  much  less  incurved  ;  upper  lip  5.5  mm.  long,  3  mm. 
wide  at  the  throat,  almost  2  mm.  at  the  rounded  top,  lower  part 

with  thickened  margin,  sides  i -nerved,  keel  thickened,  glandular- 
puberulent:  style  rather  thick,  the  capitate  stigma  exserted: 
stamens    with   short    glabrous    filaments   and    slender   anthers : 
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capsule  ovate-oblong,  unequal-sided,  the  coat  thick  and  tough, 
brown,  glabrous,  tipped  with  the  base  of  the  style  :  seeds  some- 

'    what  cuneate  in  shape,  with  a  white  membranous  favose-reticulate coat. 
J  ■ 

Type  collected  at  Carmel  by  the  Sea,  Monterey  County,  Cali- 
fornia, June  1 6,  1904,  by  Gwendolan  Newell.  The  species  was 

discovered  a  short  time  before  by  Mrs.  Joseph  Clemens,  whose 

enthusiastic  love  of  the  wil'd  flowers  this  peculiar  species  will  com- 
memorate.  It  is  related  to  C.  foliolosa  H.  &  A.,  but  has  an 

entirely  different  corolla. 

J 
Antirrhinum  ovatum  sp.  nov. 

Annual,  simple  or  branching  diffusely  from  the  base,  1—3  dm. 
high,  glandular-hairy  throughout  with  spreading  hairs,  flowering 
from  almost  the. lowest  axils  :  leaves  ovate,  sessile  or  the  lowest 

short-petioled,  truncate,  retuse  or  obtuse  at  the  apex,  which  has 
a  spot  destitute  of  the  dense  glandular  hairs  that  clothe  the  rest 
of  the  surface,  1—2  cm.  long,  0.5-1  cm.  wide  :  flowers  axillary  on 
short  peduncles  not  so  long  as  the  calyx  :  divisions  of  the  calyx 
unequal,  four  linear,  acute,  5  mm.  long,  I  mm,  wide,  the  fifth 
foliaceous,  elliptical,  10-12  cm.  long,  5  mm.  wide:  corolla  rather 
large,  with  widely  open  throat,  the  upper  lip  pink,  lower  white  ; 
tube  curved,  prominently  saccate  at  base,  widening  abruptly  to 
the  throat,  about  7  mm.  long,  4  mm.  broad,  throat  ample  ;  upper 
lip  8  mm.  wide,  of  two  rounded  lobes ;  lower  lip  reflexed,  with 
smooth  palate  and  3  short,  rounded,  reflexed  lobes  :  stamens 
hairy  at  the  insertion  at  the  base  of  the  tube,  otherwise  glabrous, 
the  two  shorter  ones  free,  the  other  two  united  by  the  thick 
anthers ;  ovary  and  lower  part  of  style  glandular-hairy,  the  upper 
part  smooth,  broader  :  fruit  tipped  with  the  persistent  style :  seeds 
cuneate,  rugose  and  the  rugae  muricate. 

Collected  by  the  author  on  the  Carisa  Plains,  San  Luis  Obispo 

County,  California,  and  the  hills  adjacent  to  the   Painted  Rocks, 
June  12,  1902.  . 

It  grew  in  the  somewhat  alkali  soil,  and  has  the  slight  odor 

of  carrion  so  often  found  among  such  plants.  While  it  is  larger- 

flowered  than  any  other  California  species,  it  is  an  unattractive- 
looking  plant.  ,  It  has  the  short  branchlets  that  look  as  if  they 

niight  be  tortile  and  prehensile  if  there  was  anything  to  cling  to, 

but  none  of  the  specimens  observed  possessed  the  habit  or  per- 
haps the  chance. 
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"^Antirrhinum  emarginatum  sp.  nov. 

Annual,  erect,  diffusely  branching  from  or  near  the  base,  2 

dm.  high,  leafy,  viscid-pubescent  throughout  with  spreading  hairs : 
leaves  alternate  or  the  lowest  occasionally  opposite,  obovate, 

oblong,  or  oblanceolate,  the  upper  ones  induplicate,  entire,  taper- 
ing at  base  to  a  short  petiole,  the  apex  obtuse  but  with  a  con- 

spicuous notch  subtended  by  a  peculiar  gland  forming  a  gusset ; 
lowest  leaves  6  cm.  long,  2  cm.  wide,  the  upper  2  cm.  long  and 
6  mm.  wide  :  flowers  solitary,  axillary  on  short  peduncles  :  sepals 
distinct,  unequal,  similar  to  the  upper  leaves  but  smaller,  about  7 
mm,  long,  12  mm.  wide,  the  notch  filled  by  a  gland  similar  to 

that  on  the  leaves  :  corolla  almost  i  cm.  long,  pale-hlac  to  white 
with  sulphur-yellow  saccate  palate  ;  spur  rounded,  saccate  ;  tube 

widening  upwards,  5  mm.  long  ;  upper  hp  2-parted,  or  obcordate, 
7  mm,  wide;  lower  lip  very  broad,  deeply  3-parted,  each  part  4 
mm.  across :  stamens  4,  attached  near  the  base  of  the  tube,  in- 

cluded, the  longer  pair  of  filaments  obliquely  dilated  at  apex,  3 
mm.  long,  the  shorter  pair  a  little  more  than  2  mm.  long,  scarcely 

dilated  at  top;  anthers  perfect  and  2-celled  :  style  stout,  hairy, 
sparingly  glandular,  3  mm.  long,  about  twice  the  ovate  ovary: 
fruit  and  seeds  unknown. 

Collected  near  Fresno,  CaHfornia,  on  ploughed  river  bottom- 

land, May  15,  1904,  by  Mr.  Charles  E.  Jenney.      It  comes  near- * 

est  to  A.  kptalmm  Gray,  but  is  v/idely  different  in  all  its  parts. 

The  peculiar  apices  of  the  leaves  readily  distinguish  it  from  all 
other  species, 

^  Collinsia  hrachysiphon  sp.  nov. 

Stems  low,  4-6  cm.  high,  branching  generally  from  all  the 

leaf-axils  even  the  cotyledons,  almost  glabrous  below,  the  inflor- 
escence puberulent  and  slightly  glandular  :  cotyledons  oblong- 

spatulate,  the  blades  about  as  long  as  the  petioles,  together  15 
mm.,  entire,  obtuse,  glabrous  except  for  the  puberulent  petioles ; 
upper  leaves  linear-lanceolate,  tapering  to  a  sessile  clasping  base, 
1-3  cm.  long,  2-4  mm.  wide,  obtuse,  entire,  in  two  or  three  pairs : 
from  the  top  pair  of  leaves  spring  two  or  three  flowers  on  slender 
pedicels  that  become  nodding  in  fruit,  also  a  corymb  containing  i^\^ 

flowers  which  apparently  become  verticillate  in  fruit,  with  linear-sub- 
ulate bracts  :  calyx-divisions  lanceolate-subulate,  obtuse,  slightly 

unequal,  2.5  mm.  long,  thickened  at  the  apex  and  on  the  margins, 

almost  twice  as  long  as  the  campanulate  tube  :  corolla  small,  pur- 
ple, the  tube  i  mm.  long  and  a  little  wider,  the  gibbous  throat 

twice  as  long  as  wide  ;  upper  lip  deeply  cleft  with  oblong,  rounded 
spreading  lobes  ;  lower  lip  with  the  lateral  divisions  almost  twice 
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as  long  as  the  obtuse  keel,  darker  in  color :  stamens  with  small 
cordate  anthers  and  glabrous,  filiform  filaments  ;  abortive  stamen 
small,  sessile,  yellow :  ovary  conical,  tapering  to  the  style,  which 
is  4  mm.  long :  capsule  slightly  surpassing  the  calyx,  globular, 
acuminate  at  apex,  minutely  papillate  :  seeds  2,  semi-obovate,  almost 
3  mm.  long,  completely  filling  the  cavity,  minutely  papillate. 

Collected  by  the  author  at  Summit,  Placer  County,  California, 

June  8,  1898.     It  differs  from  C.  parviflora  Lindl.,  which  grew  in 

thesame  locality,  in  leaves  and  inflorescence,  and  in  color  and  shape 

of  corolla  ;  and  the  gland-like,  yoke-shaped  protuberance  at  the ■ 

opening  of  the  throat  of  C.  parviflora  is  replaced  by  a  wart-like 
protuberance  at  the  base  of  the  lateral  divisions.  Collinsia  incon- 
spiata  Congdon  is  also  related,  but  is  a  much  larger  plant,  having 

the  corolla  of  a  different  shape  and  color,  the  calyx-lobes  longer 
and  the  inflorescence  different 

^  Chrysoma  Merriami  sp.  nov. 
Low,  spreading,  suffrutescent,  glandular-punctate :  leaves 

crowded,  obovate,  sessile,  entire,  1.5  cm.  long,  i  cm.  wide,  callous- 
mucronate  at  apex,  acuminate  at  base,  rather  thick,  the  midvein 
only  plainly  evident :  heads  few,  but  closely  clustered  at  the  ends 
of  the  branchlets  on  short,  bracted  pedicels,  the  entire  cluster  al- 

most sessile  \  bracts  small  and  thick,  orbicular  to  spatulate,  less 
than  I  mm,  long  :  heads  rayless,  i  mm.  long;  involucre  turbinate, 
the  scales  in  several  series,  the  outer  successively  shorter,  merging 
into  the  bracts,  glandular,  linear,  acute,  less  than  i  mm.  long; 
inner  5  mm.  long,  keeled  and  tipped  with  brownish-green,  mem- 
braneously  margined,  the  acute  apex  ciliate,  somewhat  recurved- 
spreading  in  anthesis  :  corolla  glabrous,  tubular,  gradually  tapering 
from  a  slender  base,  5  mm.  long,  teeth  acute  with  thickened  mar- 

gins that  become  striae  on  the  tube  :  anthers  exserted  2  mm,,  the 

tips  sharply  pointed  :  style-branches  hairy,  exserted  :  akenes  slen- 
der, 2,5  mm.  long,  clothed  with  upwardly-appressed  silky  white 

hairs ;  pappus  about  as  long  as  the  corolla,  minutely  barbellate. 
Collected  by  Dr.  C.  Hart    Merriam   at  Caliente  Creek,  Kern 

County,  California,  October  12,  1902,  and  named  in  his  honor.     It 

is  nearest  to  C.  cuiieata  Greene,  differing  chiefly  in  larger  leaves  and 
heads,  and  less  densely  hairy  akenes. 

V Chrysoma  fasciculata  sp.  nov. 

Suffrutescent,  viscid  throughout  except  on  the  older  stems  : 
leaves  fascicled,   terete,  mucronate,   1-1.5    cm.   long:  branchlets 
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terminating  in    I h 

1,5  cm,  high,  about   20-flowered,  the    i— 2   rays  entire  or  deeply 
toothed  ;  involucral  scales  in  several  series,  the  outer  successively r 

shorter,  spreading  and  somewhat  recurved ;  outermost  2-3  mm. 
long,  green   tinged  with  brown,  glandular  ;  inner  linear,  acute,  8 

mm,  long,  brownish-green,  glandular,  membranously  margined, 
apex  erosely  ciliate  ;  disk-flowers  tubular,  gradually  enlarging,  the 
lower  part  glandular,  upper  part  glabrous,  striate,  teeth  5,  triangu- 

lar with  thickened  margins  and  tips  conniving  around  the  slender 

hairy  exserted  style-branches:  stamens  included:  akenes  5  mm. 
long,  densely  clothed  with  silky-white,  loose,  upwardly-appressed 
hairs  ;  pappus  subrufous,  abundant,  i  cm.  long,  minutely  barbellate.- 

Montei 

K.  Abbott,  August  25 
Merriam  on  Carmel  B< 

any  of  the  genus.     E; 

same  year  by  Dr.  C.  Hart 
The  heads  are  larger  than 

resembles  Chrysoma  pijiU 

folia   (Gray)  Greene,  but   the  corollas   are  shaped  differently,  C. 

pinifolia  having  the  teeth  recurved-spreading  and  with  almost 
glabrous  akenes.  Dr.  Merriam  reports  it  as  extremely  abundant, 

growing  amid '  such  shrubs  as  Eriogonnm  fascictilatiini^  Ltipimts 
Chaudssonis ,  and  others  found  in  similar  situations. 

4 

^  Raillardella  scabrida  sp.  nov. 

Stems  several  from  a  thick,  woody  root,  about  2  dm,  high, 
leafy,  scabrous  with  bristly  pubescence,  the  upper  part  beset  with 
black,  stipitate  glands  :  leaves  alternate,  linear,  obtuse,  sessile,  10- 
15  mm.  long,  1-4  mm.  wide,  the  lower  ones  cinereous  from  the 
white  bristles  thickly  clothing  the  scabrous  surface,  uppermost 
dark  from  the  blackish  glands  :  heads  solitary  or  more  often  2  or 
3  terminating  the  stems,  the  middle  peduncle  almost  naked,  the 
lateral  with  few  bracts  near  the  base,  both  rough  with  the  dark 

glands,  about  6  cm.  long  :  heads  eradiate,  15  mm.  long  ;  involu- 
cral scales  linear-lanceolate,  acute,  scabrous  and  glandular,  densely 

white-ciliate  along  the  upper  half,  8  mm.  long,  1.5-2  mm.  wide, 
reflexed-spreading  to  the  very  base,  in  fruit  becoming  convex  on 
the  outer  side  ;  outer  flowers  fertile,  inner  mostly  sterile  ;  corolla 
yellow,  tubular,  6  mm.  long,  less  than  i  mm.  in  diameter,  uniform, 
the  teeth  with  thickened  margins  :  anthers  surpassing  the  corolla : 
styles  with  long,  slender  exserted  bristly  tips  :  pappus-bristles 
plumose,  the  shaft  of  the  feather  flat,  as  long  as  the  corolla-tube  ; 
akenes  black,  densely  clothed  with  white,  closely  appressed  hairs, 
broadening  towards  the  top,  keeled  on   one   side,   flattened  and 
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ribbed  on  the  other,  about  6  mm.  long  :   receptacle  flat,  dotted  at 
intervals  with  the  circular  scars  left  by  the  fallen  akenes. 

Type   collected   on   Snow   Mountain,   California,   August   25, 
M Mtm 

and  seems  so  unlike  the  other  members  of  the  genus  as  to  justify 
the  section  and  almost  a  distinct  genus. 

^  Hieracium  Grinnellii  sp.  nov. 

Perennial  with  fleshy-fibrous  roots  :  stem  paniculately  branched, 
few-leaved,  slender,  6  dm.  high  :  radical  leaves  forming  a  some- 

what rosulate  cluster  at  base  of  stem,  oblanceolate,  tapering  to  a 
broad  petiole,  densely  clothed  with  long,  white,  barbellulate  woolly 
hairs,  repand-denticulate  or  entire,  obtuse  or  acute,  blade  and  pet- 

iole together  5-8  cm.  long,  viscid  and  hairy;  cauline  leaves  few, 
linear-acuminate,  diminishing  upwards,  sessile,  entire  or  with  two 
or  three  barely  perceptible  teeth,  2—4  cm.  long,  2-5  mm.  wide, 
tomentose-puberulent  and  somewhat  glandular  :  panicle  with  few, 
widely  spreading  branches  ;  heads  few,  on  spreading  pedicels  1-3 
cm.  long  ;  bracts  almost  filiform,  especially  the  short  ones  below 
the  involucres,  glandular-puberulent  :  heads  15  mm.  high,  the 
scales  of  the  involucre  in  three  series,  the  outer  less  than  half  as 

long  as  the  inner,  linear-attenuate,  densely  glandular-hairy,  inner 
scales  I  cm.  long  :  rays  yellow,  8  mm.  long,  tipped  with  4  narrow 
teeth  :  styles  glandular,  conspicuously  exserted  ;  stigmas  short  : 
pappus  about  as  long  as  the  involucre,  barbellulate,  white  but 
slightly  tawny  at  base,  glabrous. 

Type    collected    at    Arroyo    Seco    near  Pasadena,  California, 

e  mountains,  December  22,  1903,  by  Fordyce  Grin- 
Mad 

J o  H.  arg. 
H.  albifl. 

Nutt.  and  H.  ParisJiii  Gray.     It  has  the  habit  of 

Flook.,  but  the  yellow  rays  of  the  other  two  species. 

^  Lessingia  albiflora  sp.  nov. 

Divaricately  spreading  like  a  tumble-weed,  about  1.5  dm.  high 
and  3  dm.  across  :  radical  leaves  dried  so  as  to  be  unrecognizable 
but  with  traces  of  tomentum,  stems  and  cauUne  leaves  glandular- 
punctate  :  ultimate  branchlets  slender,  rigid,  straight  :  leaves  in- 
duplicate,  cordately  clasping,  ovate-acuminate,  sometimes  slightly 
aristate,  the  uppermost  merging  into  the  bracts,  the  margins  edged 
with  short  tack-shaped  glands,  the  lower  leaves  8  mm.  long,  4 
mm.  wide,  recurved  :  branchlets  terminating  in  one  or  two  small 

heads,  8  mm.  high  on  very  short,  closely-bracted  pedicels  :  involu- 
cral  scales  in  several  series,  the  outer  successively  shorter  and  merg- 
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ing  into  the  bracts,  about  I  mm.  long,  green  and  glandular  except 
at  the  chartaceous  base,  the  inner  linear,  keeled,  4  mm.  long,  white 
or  purplish,  chartaceous  except  for  the  green,  glandular  spot  at 
the  triangular-acute  apex,  the  glands  all  tack-shaped  :  flowers 
white,  about  8  in  each  head  :  akenes  obconic,  densely  pubescent 
with  upwardly  appressed  hairs  :  pappus  rather  coarse,  rufous,  bar- 
bellate,  unequal,  the  longest  bristles  about  equaling  the  corolla- 
tube. 

Collected  by  the  author  near  Rose  Station  on  the  road  be- 

tween Tejon  Pass  and  Bakersfield,  Kern  County,  California,  Octo- 

ber 3,  1894.  It  is  distinct  from  all  other  species  in  habit  and  color 

of  flowers,  but  in  general  seems  most  like  Z.  glandulifera  Gray. 
ft 
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A  new  Botrychium  from  Jamaica'^ 
William  Ralph  Maxon 

(With  plate  6) 

The  systematic  status  of  the  members  of  the  group  o{  Botrych' 
imn  ternattim  has  been  the  subject  of  a  good  deal  of  comment 

within  the  past  ten  years.  Naturally  there  have  developed  legiti- 
mate differences  of  individual  judgment  and  interpretation:  and, 

while  in  one  or  two  instances  the  results  offered  have  been  such 

as  to  suggest  doubt  that  the  author  was  in  actual  possession  of 
some  of  the  forms  under  discussion,  it  is  probably  true  that  no  two 
students  working  with  the  same  series  of  specimens  would  arrive 

at  conclusions  absolutely  identical.  It  becomes  often  an  exceed- 

ingly difficult  matter  to  decide  whether  a  given  series  of  plants  — 
and  too  often  a  small  series  —  constitutes  a  sufficiently  marked 
and  coherent  assemblage  to  stand  apart,  specifically  distinct,  from 
an  obviously  related  form  ;  or,  whether,  on  the  other  hand,  it  is 

to  be  regarded  as  a  mere  local  variation  induced,  it  may  be,  by 
habitat. 

Of  the  so-called  species  recently  recognized,t  several  —  and 

they  are,  in  the  opinion  of  the  writer,  very  few  in  number  —  do 
not  appear  to  be  valid  species  in  the  ordinary  sense  of  the  term  : 

they  lack  distinctive  diagnostic  characters  and  pass  insensibly  into 

another  form.  And,  it  must  be  confessed,  a  study  of  the  entire 

group  must  of  necessity  be  more  truly  comparative  and  involve  a 

wider  view  than  is  usually  to  be  required  in  most  groups  of  pteri- 
dophytes.  But  the  fact  remains,  that  there  are  distinct  groups, 

mhabiting  definitely  restricted  areas  and  comprising  individuals  in 

close  agreement  in  habital  and  foliage  characters,  which  offer  com- 

paratively small  but  absolute  differences  from  allied  groups  of  indi- 
viduals from  other  regions  ;  and  it  appears  to  the  writer  that, 

unless  reduction  of  the  most  sweeping  sort  is  to  be  made,  it  is 

*  Published  by  permission  of  tlie  Secretary  of  the  Smithsonian  Institution, 
t  Underwood,  An  index  to  the  described  species  of  Botrychium,     Bull,  Torrey 

Club  30  ;  42-55.     Ja  1903. 
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220  Maxon:   A  new  Botrvchium  from  Jamaica 

undoubtedly  the  most  logical  proceeding  to  recognize  these  as 

species  and  to  designate  them  as  binomials.  The  recognition  of 

subspecies  implies  or  ought  to  Imply  the  existence  of  specimens 

showing  the  transition  from  the  typical  form  to  the  subspecific 

center  of  variation.  In  two  or  possibly  three  instances  among  the 

recently  recognized  ''species*'  referred  to  above,  such  intermediates 
seem  to  exist,  and  the  writer  hopes  to  discuss  these  later  at  greater 

length  ;  but  in  the  majority  of  cases  intermediates  (if  existent  at 

all)  have  not  found  their  way  into  the  herbaria,  and  the  supposed 

justification  for  the  reduction  practiced  by  several  American 

writers  appears  to  be  contained  in  the  fast  disappearing  fallacy 

that  the  sum  of  the  differences  and  not  their  constancy  is  the 

criterion  for  specific  segregation,  —  a  logical  pursuit  of  which 

principle  would  lead  by  no  very  circuitous  route  to  the  treatment 

accorded  the  group  by  Hooker  and  Baker. 

•  The  plant  here  to  be  described  is  not  associable  specifically 
with  any  described  form.  It  may  very  appropriately  bear  the 

name  of  one  whose  studies  must  necessarily  prove  largely  instru- 
mental in  a  final  elucidation  of  this  perplexing  group. 

BotrycMum  'Underwoodianum  sp.  nov. 
Plant  of  large  stature  (3  dm.),  to  be  placed  between  B.  Jen- 

mani  and  B.  decompositiim  of  the  terfiatwn  group.  Roots  copious, 
stout,  cordlike,  corrugate  above,  fasciculate  from  a  short  (1-2  cm.) 
underground  prolongation  of  the  axis  :  common  stalk  short 

(about  2  cm.),  bud  densely  covered  with  a  compact  growth  of 
silky  hairs  :  sterile  division  short-petiolate  ($-10  cm.),  12-20  cm. 
broad  and  nearly  as  long,  commonly  pentagonal  in  shape,  tripin- 
nate,  the  basal  pinnules  of  the  lowermost  lateral  divisions  usually 
much  elongated  and  again  deeply  pinnatifid ;  ultimate  segments 
relatively  very  large,  bluntly  obovate  or  broadly  spatulate,  the 
margins  evenly  and  finely  crenate-dentate  with  an  occasional 
shallow  lobation  ;  texture  slight,  resembling  that  of  j5.  obiiquum\ 
venation  manifest :  sporophyl  about  30  cm.  long ;  panicle  rather 
lax,  about  8  cm.  long,  bipinnate ;  sporangia  large,  sessile. 

Jamaica,  —  Type  in  the  herbarium  of  the  New  York  Botanical 

Garden,  Jenman  collection.  Co-type  in  the  U.  S.  National  Her- 
barium {110,  ̂ 2iioj).  Of  the  several  specimens  collected  by  Jenman 

only  one  is  fertile  ;  and  thus,  though  smaller  than  usual  and  less 
characteristic  in  the  outlines  of  the  sterile  division,  is  here  figured 
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as  the  type.  Other  Jamaican  specimens  are  :  Undenvood  lyg  and 
2620,  Maxon  1573,  and  D.  E.  Watt  (U.  S,  N.  M.  ̂ 2og82\  all 
from  the  vicinity  of  Cinchona,  altitude  about  1 500  meters  ;  and  two 

specimens  in  the  herbarium  of  Capt.  John  Donnell  Smith,  com- 
municated by  Hart.  The  last,  though  indicated  by  Dr.  Christ  as 

representing  a  new  species,  were  not  described,  presumably  on 
account  of  their  immature  condition. 

The  series  at  hand  indicates  that  B.  Underwoodianwn  is  one  of 

the  most  distinct  species  in  the  tcrnatiim  group.  As  stated,  it  ap- 

pears to  be  most  nearly  related  to  B.  Jenuiauiljni^trw,'^  and  B. 
deconipositiun  Mart.  &  Gal.f  From  the  former  it  differs  conspicu- 

ously in  its  greater  size  and  more  delicate  texture  ;  and  from  the 

latter  imperfectly  known  species  very  noticeably  in  the  following 

distinctive  characters:  (i)  the  peculiar  shape  and  spacing  of  the 

segments,  and  (2)  the  wide  divergence  of  the  main  divisions  which 

spread  ordinarily  at  an  angle  of  nearly  or  quite  ninety  degrees, 

There  is,  moreover,  in  most  specimens  so  pronounced  a  basiscopic 

development  of  the  first  lateral  division  as  to  give  a  decided  pen- 
tagonal  shape  to  the  leaf,  though  this  feature  is  not  especially 

noticeable  in  the  type  specimen. 
The  type  measures  13  cm.  In  width  ;  others  20  cm.  The 

illustration  is  at  two  thirds  natural  size  and  represents  the  type, 

therefore,  on  the  printed  page  at  less  than  one  half  the  actual 

dimensions  frequently  attained  by  individuals  of  this  species. 

The  small  figure  at  the  right  represents  a  bud  (exposed)  in  the 

enveloping  hollow  base  of  a  sterile  plant  (Jenman  collection). 

The  upper  bud  is  quite  the  same  and  is  produced  upon  nearly  all 

the  sterile  plants  at  a  point  from  which  the  sporophyll  would 
normally  have  had  its  origin. 

United  States  National  Museum. 

*Fern  Bull.  8  :  59.     1900.     (Type  from  Jamaica.) 
tMem.  Acad.  Sci.  Brux.  15^:   15.  //.  /.     1842.     (Type  from  Mexico.) 
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explanation  of  plate  S 

BOTRYCHIUM   UNDER^VOODIANUM   Sp.  nov. 

Type  specimen,  at  t-svo-thirds  natural  size.     The  detailed  drawing  showing  buds 
is  from  a  second  specimen  in  the  Jenman  collection  ;  two-thirds  natural  size. 



Notes  on  the  zygospores  of  certain  New  England  desmlds 
with  descriptions  of  a  few  new  forms 

Joseph  Augustine  Cushman 

(With  plates  7  and  8) 

While  desmids  in  their  ordinary  vegetative  condition  are  very 
common,  they  are  much  less  frequently  found  in  conjugation. 
When  found  in  this  condition  their  characters  are  always  worthy 
of  notice.  The  zygospores  of  a  considerable  number  of  American 
species  have  been  figured  by  Wolle  and  a  few  by  later  writers  on 

American  desmids,  but  there  are  many  species  of  which  the  zygo- 
spores are  as  yet  unknown.  In  many  cases  the  figures  given  by 

Wolle  have  been  found  inaccurate  by  later  writers.  The  forma- 
tion of  zygospores,  aside  from  its  comparative  rarity,  is  always  an 

interesting  process.  There  appear  to  be  various  stages  in  the  for- 
mation of  the  spines,  as  well  as  other  characters,  which  need  more 

attention  to  be  fully  understood. 

A  close  study  of  the  zygospores  of  various  desmid  groups 

should  reveal  something  concerning  relationships  and  should  de- 

termmc  somewhat  the  validity  of  one  or  the  other  of  the  two  classi- 
classifications,  one  based  on  form  alone,  the  other  on  arrangement 

of  cell-contents.  This  should  be  especially  true  in  the  relation- 
ships of  various  groups  within  the  genus.  On  the  other  hand, 

certain  species,  which  are  almost  exactly  alike  both  in  external 

form  and  structure  of  contents  have  zygospores  which  are  widely 
different  in  character.  Whether  such  forms  should  be  separated 
on  the  basis  of  differences  in  the  character  of  their  zygospores, 

representing  fruiting  conditions,  or  should  be  kept  close  together 
on  the  basis  of  similar  form  and  structure  in  their  vegetative  state, 

is  a  question  to  be  settled  by  extended  work  upon  the  zygospores 
of  a  considerable  number  of  species. 

Whether  the  zygospores  of  a  single  species  are  always  constant 

in    their  characters  is  also  somewhat  of  a  question.     If  they  are 
223 
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not  constant,  their  use  as  a  basis  for  any  sort  of  division  is  at  once 

seen  to  be  valueless.    '  ^ 

The  following  forms  were  found  in  collections  made  at  Pond- 

ville,  in    May,    1903  ;  South    Framingham   and   Reading,  Mass., 

May,  1904.     The  first  two  collections  were  made  by  the  waiter, 

and  the  last  by  Mr.  G.  A.  Fisher.  .  - 

Closterium  Dianae  Ehrenb.     Plate  7,  figures  1-3. 

In  the  series  shown,  certain  definite  steps  are  represented.     In 

/. 

truded  and  united.  At  this  stage  it  consists  of  two  portions  :  an 

outer  clear,  hyaline  mass  and  an  inner  more  dense  portion  with 
w  , 

many  chlorophyl-granules  and  oil-globules.  The  outer  margin  of 
the  clear  mass  forms  a  perfect  sphere.  In  the  breaking  of  the 

cells  in  the  beginning  there  may  be  three  conditions.  They  may 

open  as  in  Ji^.  /,  but  leaving  no  definite  line  of  breakage  across 

the  cell,  looking  at  first  glance  as  if  it  w^ere  more  of  a  stretching 
than  an  actual  break.     This  condition  was  frequently  noted. 

In  the  second  condition,  as  In  Jigs.  2  and  j  (the  lower  cells), 

there  may  be  a  definite  break  in  the  middle,  but  the  two  parts  re- 
main attached  to  one  another.  In  the  third  case,  as  in  the  upper 

cell  oijig.j^  the  two  portions  become  entirely  separated.  This 

last  stage  is  interesting  when  compared  with  the  following  species. 
In  the {f^ 

the  mass  containing  the  chlorophyl  is  gathered  together  at  the 
center,  forming  a  spherical  mass  about  which  the  hyaline  portion 
forms  an  outer  covering.  At  this  stage  it  is  considerably  smaller 

than  at  first  (Jig.  /).     In  the  final  stage  the  chlorophyl  mass  re- I 

mains  about  the  same  size  as  in  Jig.  2  and  the  outer  portion  forms 
a  thickened  wall. 

p 

Specimens  in  all  these  three  stages  were  very  common  in  the 
material  collected  by  Mr.  Fisher  at  Reading.  .    * 

Diameter  of  the  completed  zygospore,  36-40//. 

Closterium  lineatum  Ehrenb.     Plate  7,  figures  4-6. 

In  this  species  there  are  two  things  of  especial  interest  when 
compared  with  the  foregoing.  The  cells  are  completely  separated 

and  the  semicells  resulting  adhere  in  a  peculiar  manner  to  the  out- 
side of  the  hyaline  mass,  extending  directly  outward  from  the  sur- 
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face.  This  condition  is  more  like  the  third  case  mentioned  under 

Closteriiun  Dianae^  but  there  the  semicells  do  not  adhere  in  the 

peculiar  manner  of  this  species.  Wolle  does  not  show  this  char- 
acter in  either  of  his  figures  of  fruiting  specimens  of  this  species. 

All  the  specimens  seen  had  this  character. 

The  second  character  is  the  variation  in  the  production  of 

either  single  or  twin  zygospores,  the  latter  condition  being  much 

the  more  frequent.  With  the  exception  of  the  above  characters 

the  stages  are  comparable  to  those  seen  in  the  preceding  species. 

Fruiting  specimens  of  this  species  w^vt  also  abundant  in  the  col- 
lection from  Reading. 

Diameter  of  completed  zygospore,  78 /i. 

M FIGURES 

The  zygospore  of  this  species  was  figured  in  Ralf's  British 
Desmids,  and  that  I  believe  is  the  only  original  figure  of  the  species 

in  its  fruiting  condition.  The  zygospore  is  large  with  fairly  large 

and  stout  spines,  many  of  them  bifurcate  at  the  tip.  Just  before 

the  spore  is  fully  formed  there  Is  a  gelatinous  covering  which  ex- 

tends partway  out  upon  the  spines.  This  disappears  as  the  zygo- 
spore reaches  completion,  entering  probably  into  the  formation  of 

the  covering.  The  form  of  the  zygospore  is  not  exactly  spherical, 

but  slightly  elongated. 
* 

Lat.  zyg.  s.  sp.  75  ,w  ;  c  sp.  95  /^  ;  long.   zyg.  s.  sp.  75  /^ ;  c. 
sp,  103-105 /i. 

Common  in  the  material  from  Reading. 

Penium  Clevei  crassum  W.  &  G.  S.  West.     Plate  7,  figure  8. 

This  variety  was  found  to  be  common  in  the  material  from 

Pondville,  making  the  first  record  for  it  in  America.  The  zygo- 
spore both  of  the  typical  form  and  of  the  variety  has  hitherto  been 

unknown.  It  is  spherical  with  numerous,  broad,  squarely  trun- 
cated spines  as  in  the  figure.  The  cells  in  the  figure  have  not  the 

roughened  apices  which,  however,  they  do  possess  in  the  specimens. 

Long.  cell.  80-84 /i,  lat  40-44 /-^ :  diam.  zyg.  c.  proc.  6^-2^  fi, 
s.  proc.  54-57/^. 

Cosmarium  pseudoorbiculatum  sp.  nov.     Plate  7,  figure  9, 

This  species  has  been  confused  with  C.  ofhiciilatiim  Ralfs.  It 

is  evidently  the  same  as  that  figured  and  described  by  Delponte 
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as  C,  orbiculatunt  (Memor.  R.  Accad.  Sci.  Torino  II.  28  :  1 1 

(107).  //.  7,/.  4.6-4,8.  1877),  agreeing  exactly  in  form  and  size. 
The  form  of  the  semicells  is  more  oval  in  front  and  end  view  than 

in  Ralfs'  species  and  may  in  this  way  be  best  distinguished.  But 
the  zygospore  is  very  different,  holding  a  place  distinctly  apart 

from  the  usual  type  of  Cosmanum  zygospore.  That  of  C.  orbicu- 
latum  is  spherical  with  the  usual  type  of  short  conical  spines.  In 

the  present  species  it  is  a  decided  oblate  spheroid,  on  one  end 

evenly  convex,  on  the  other  concave  in  the  middle  forming  a  dis- 
tinct pit  of  considerable  size.  The  zygospore  has  from  sixteen  to 

twenty  lamellar  plates  extending  from  pole  to  pole,  evenly  scal- 
loped, each  plate  with  about  ten  spines  broadly  elliptical  at  the 

base,  becoming  circular  at  the  broadly  truncated  apex.  The 

portions  between  the  lamellae  are  indistinctly  striate.  Altogether 

this  forms  a  very  curious  type  of  zygospore  for  this  group. 

Long.  40/^,  lat.  28//,  lat.  isthm.  6.5//,  crass.  21.5 /i. 

Long.  zyg.  c.  sp.  34/i,  lat.  zyg.  c.  sp.  50//. 
Common  in  fruiting  condition  at  Pondville,  Mass. 

■ 

Sphaerozosma  readingensis  sp.  nov.     Plate  7,  figures  10,  \oa. 

Sphacrozosnm,  smooth,  without  exterior  ornamentation,  sinus 

deep,  somewhat  gaping,  end  view  broadly  elliptical,  semicells  in 

side  view  nearly  circular,  in  front  view  nearly  three  times  as  wide 

as  long ;  cells  connected  by  two  glandular  processes  with  a  third 
projection  between  them  in  the  middle  of  the  end  of  the  semicell 

{Jig.  loa). 
Zygospore  much  like  that  of  S.  Aiihertianum  figured  by  W. 

and  G.  S.  West,  wath  fairly  long  acicular  spines. 
Lat.  cell.  28/-/,  long.  22  fi,  lat  isthm.  6.5  fx.    » 

Lat.  zyg.  s.  sp.  25  /i,  lat.  zyg.  c.  sp.  52  ̂«. 
Common  in  the  collection  from  Reading,  Mass. 

Staurastrum  brevispinum  Breb.     Plate  8,  figures  12,  13. 

\\\  figure  12  is  shown  an  early  stage  in  the  formation  of  the 

zygospore.  There  is  a  central  mass,  green  in  color,  surrounded 
by  an  outer  hyaline  covering.  At  the  stage  figured  this  consists 
of  two  distinct  portions,  the  inner  one  of  which  evidently  becomes 
the  main  wall  of  the  zygospore,  while  the  outer  one  is  used  up  in 
the  development  of  spines. 
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Figure  ij  shows  the  completed  zygospore  of  the  same  species. 

Lat.  cell,  c,  sp.   38//,  s.  sp.   32 /i,  lat  zyg.  s.  acul.  32//,  lat. 

zyg.  c.  acul.  2^  /^. 

This  species  was  very  common  in  a  fruiting  condition  at  South 

Framingham,  Mass. 

Staurastrum  brevispinum  basidentatum  var.  nov.     Plate  8, 
FIGURE    II. 

Differs  from  the  typical  form  in  having  three  teeth  at  the  base 

of  each  semicell.     The  zygospore  is  much  like  that  of  the  usual 

{M  ̂ 3) 
M 

Staurastrum  dilatatum  Ehrenb,     Plate  8,  figure  14. 

The  small  specimen  here  figured  seems  best  referred  to  this 

species.  The  zygospore  is  elliptical,  covered  with  rounded  pro- 

tuberances. Whether  this  was  the  completed  form  of  the  zygo- 
spore  or  not  was  not  fully  determined. 

Lat.  cell.  22 /i,  long.  zyg.  28//,  lat.  zyg.  22  [i. 
r 

This  small  species  was  found  in  a  fruiting  condition  at  Read- 
ing, Mass. 

Staurastrum  grande  Bulnh.     Plate  8,  figure  17. 

Figure  ij  represents  the  typically  punctate  form  of  this  species. 

The  zygospore  is  large,  angular,  with  broad,  often  somewhat 

curved  spines,  scattered  sparsely  over  the  surface.  As  far  as  I 

am  aware  the  zygospore  of  this  species  has  not  been  figured. 

Lat.  cell.  65-85//,  lat.  isthm.  12-14//:  lat.  zyg.  s.  sp,  60 [x^ 
lat  zyg.  c.  sp.  loo/i. 

Found  occasionally  in  the  collection  from  Reading,  Mass. 

Staurastrum  grande  glabrumvar.  nov.     Plate  8,  figures  15,  16. 

This  variety  is  much  like  the  typical  form,  except  that  it  is 

entirely  smooth,  lacking  the  punctate  character  of  the  former.     It 

IS  slightly  smaller  than  the  typical  form  and  is  at  once  distinguished 
from  var.  rotundatum  W.  &  G.  S.  West  which  differs  from  it  in 
shape. 

The  zygospore  of  our  variety  is  considerably  different  from 

that  of  the  typical  form.  It  is  of  about  the  same  size,  but  much  less 

angular  and  more  densely  set  with  shorter  and  more  slender  spines. 
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Figure  15  shows  an  early  stage  In  the  formation  2Xi^  figure  16 

the  completed  zygospore. 

Lat.  cell.  5  5-62 /i,  lat.  zyg.  s.  sp.  59//,  c.  sp.  84//. 
This  variety  was  much  more  frequently  found  than  the  typical 

species  in  the  material  collected  by  Mr.  Fisher  at  Reading,  Mass, 
+ 

Staurastrum  polytrichtim  readingense  var.  nov.     Plate  8,  fig- 
ures 18,  18^. 

This  variety  differs  from  the  typical  form  in  being  more  densely 

set  with  smaller  and  shorter  spines.     In  other  characters  it  is  much 
r 

the  same. 

The  fruiting  condition  oi  this  species  has,  1  believe,  not  been 

figured.  The  zygospore  of  this  variety  is  a  peculiar  one.  It  is  in 

the  main  spherical  and  is  thickly  set  with  spines  having  a  broad 

base  and  a  trifid  apex  each  portion  of  which  is  bifurcated.  The 

whole  zygospore  including  the  spines  is  thickly  set  with  large 

elongated  granules  giving  a  peculiar  appearance,  especially  to  the 

spines.  The  detail  of  a  single  spine  showing  this  condition  is 

given  \n  figure  i8a, 

Lat.  cell.  52/i,  lat.  isthm.  16  (j.:  lat.  zyg,  s.  sp;    53/^,  lat  zyg. 
c.  sp.  78 /i. 

Found  at  Reading,  Mass. 

Staurastrum  eustephanum  (Ehrenb.)  Ralfs.     Plate  8,  figures 

19,  iga. 

The  zygospore  of  this  species  has,  I  think,  never  been  figured. 

It  is  spherical  in  form  with  many  processes,  fairly  wide  at  base, 

but  on  the  whole  slender.  Near  the  top  it  divides  into  three 

branches,  each  one  of  which  is  again  divided  and  the  tips  of  the 
divisions  bifurcate. 

Lat  zyg,  s.  proc.  45  //,  c.  proc.  84 /a 
Found  both  at  Pondville  and  at  Reading,  Mass. 

Wolle  figures  three  distinct  forms  of  this  species.  One  of 

these  (//.  5p,  figs.  ̂ S)  is  smaller  than  the  typical  form  with 

"spreading  swallowtail-like  ends   of  processes."     This  may  be 
called  van  minnesotense  7wdis.     He  also  figures  another  variety 

(//.  59,  fig'  ii\  with  elongated  processes.     This  variety  may  be 
called  var.  Wolleanum  nobis. 

Boston  Society  of  Natural  History. 
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Hxplauatlon  of  plates  7  and  8 
r 

Plate  7.     X  220 

Figures  1-3.      Closterium  Dianae  Ehrenb. 

Figures  4-6.      Closteriwn  lineatum  Ehrenb. 
Figures  7,  7^,      Micrasterias  papUlifera  Br^b. 
Figure  8,     Penium  Clevei  crassum  W.  &  G.  S.  West. 

Figure  9.      Cosmariuvi  pseudoorbiculatuvi  sp.  nov. 

Figures  10,  \oa.      Sphaerozosma  readingensis  sp,  nov. 

Plate  8.    X  45^ 

Figure  ii.     Staurastrum  brtvispiniim  basidentatiim  var.  nov. 

Figures  12,  13.     Staurastrtvn  brevispinum  Breb. 

Figure  14,     Statirastr-um  dilaiatum  Ehrenb. 
Figures  15,  16.     Staurastrnm  gmnde glabrtim  var.  nov. 

Figure  17.     Staurastrum  grande  Bulnh. 

Figures  18,  iS^z.     Staurastrum poiytrickum  readingense  v2iX,  nov 

Figures  19,  19^.     Staurastrum  eiistephanum  (Ehrenb.)  Ralfs. 
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ica being  used  in  its  broadest  sense,  . 

Reviews,  and  papers  which  relate  exclusively  to  forestry,  agriculture,  horticulture, 
manufactured  products  of  vegetable  origin,  or  laboratory  methods  are  not  included,  and 
no  attempt  is  made  to  index  the  literature  of  bacteriology.     An  occasional  exception  is 
made  in  favor  of  some  paper  appearing  in  an  American  periodical  which  is  devoted 
wholly  to  botany.  Reprints  are  not  mentioned  unless  they  differ  from  the  original  in 
some  important  particular.  If  users  of  the  Index  will  call  the  attention  of  the  editor 
to  errors  or  omission  their  kindness  will  be  appreciated. 

This  Index  is  reprinted  monthly  on  cards,  and  furnished  in  this  form  to  subscribers, 

at  the  rate  of  one  cent  for  each  card.  Selections  of  cards  are  not  permitted  ;  each 

subscriber  must  take  all  cards  published  during  the  term  of  his  subscription.  Corre- 
spondence relating  to  the  card-issue  should  be  addressed  to  the  Treasurer  of  the  Torrey 
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Arthur,  J.  C.      Baeodromiis  Holwayi  Arth.,  a  new  uredineous  fungus 

from  Mexico,     Ann.  Myc.  3:  18-20./.  i,  2.      28  F  1905. 

Bailey,  W.  W.    What  winter  shows.     Am,  Bot.  7  :  81-83.     [>  ̂ 9^5-1 

Barnes,  C.  R.     l^he  theory  of  respiration.      Science  IL  21 :  241-252, 
17  F  1905. 

Bartlett,  H.  H.     A  new  /uncus  of  the  group  PoiophylH.     Rhodora  7 : 
50,  51.      29  Mr  1905, 
J.  vionostichiis  sp.  nov.,  from  Indiana, 

Bayer,  A.     Beitrage  zur  systematischen  Gliederung  der  Cruciferen. 

Beih,  Bot.  Centralb.  18^:  119-180.//.  ̂ ,5.      1905. 
Bessey,   E.  A.     A   nematode   disease   of  grasses.     Science    IL   21  : 

391,  392.      10  Mr  1905. 

Blanchard,  W,  H,     The  bear  blackberry.     Am,  Bot.  7 :  85-87.      [Ja 
1 905-] 

Brown,  N.  E.      Cotyledon  elegans.     Curt.  Bot.  Mag.  IV.  i :  //.  /ppj. 
I  Ja  1905. 

■    Native  of  Mexico. 

Christman,  A.  H,     Sexual  reproduction  in  the  rusts.     Bot.  Gaz.  39 : 

267-275.  pL  8.     18  Ap  1905. 
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Cogniaux,  A.      Orchidaceae  —  IX.     Flora    Bras.    127:    197-390.//. 

43-79^      ̂   Mr  1905. 
There  are  new  species  in  Dlpteranthtis ^  Gomeza,  and  Oncidiuvi  (3). 

Conard,  H,  S.     The  Olympic  Peninsula  of  Washington.      Science  II. 

21:  392,  i()Z'      10  Mr  1905. 

Conard,  H.  S.    The  waterlilies  :  a  monograph  of  the  genus  Nymphaea. 

i-xiii.  1-279.  /^*  ̂ "3^  +/  1-82.     Washington,  1905. 
Carnegie  Inst.  Wash.  Publ.  No.  4. 

Copeland,  E.  B.  /v/;/^/ esculentes  [w/]  philippinenses.  Ann.  Myc. 

3  '  25-29.     28  F  1905. 
Descriptions  of  21  new  species  m  5  genera. 

Cushman,  J.  A.  Localized  stages  in  common  roadside  plants.  Am. 

Nat.  38;   819-832.  /.  t-48.      10  Ja  1905. 

Evans,  A.  W.  Notes  on  New  England  Hepaticae^ — III.  Rhodora  7 : 

52-58.      29  Mr  1905. 

Fernald,  M.  L.  An  undescribed  northern  Comandra,  Rhodora  7  : 

47-49.     29  Mr  1905. 
C  Rickardsomana  sp.  nov. 

Foster,  A.  S.     In  a  Washington  marsh.     Am.  Bot.  7:  87,  88.      [Ja 
1905-] 

Ganong,   W,  F,     On  balls  of  vegetable  matter    from  sandy  shores/ 
Rhodora  7:  41-47.      29  Mr  1905. 

Grout,  A.  J.  Mosses  with  a  hand-lens.  Second  edition,  revised,  en- 

larged, and  including  the  hepatics.  i-xvi.  1-208.  //.  1-39  +/' 

i-uS+f,  1-33.     New  York,  [Mr  1905.] 

Hall,  J.  G.  Vegetative  reproduction  of  Spiranihcs  cernua.  Rhodora 

7:  49>  50-     29  Mr  r905,      [Illust.] 

Harper,  R.  M.  Phytogeographical  explorations  in  the  coastal  plain  of 

Georgia  in  1903.  Bull.  Torrey  Club  32:  141-171.  /.  /-j*  ̂ 9 
Ap  1905. 

Haynes,  J.  A.  The  angle  of  deviation  from  the  normal  vertical 

position  at  which  stems  show  the  strongest  geotropic  response. 

Am.  Nat.  39:   77-85,  /  /.      23  Mr  1905. 

Hemsley,  W,  B,  Nicotiana  Forge fiana.  Curt.  Bot.  Mag.  IV.  I  :  //• 
8006.     1  Mr  1905. 
A  new  species,  native  of  Brazil. 

Hemsley,  W.  B.  Romneya  trkhocalyx.  Cart.  Bot.  Mag.  IV.  I :  pi 
8002,      I  Mr  1905. 
Native  of  California. 
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Hemsley,  W.  B.      yiuca  gidatemalensis.     Curt.  Bot.    Mag.  IV.  i  :  //, 

7997'      I  F  ̂905- 
Native  of  Central  America. 

Holway,  E.  W.  D.  North  American  Uredineae.  Ann,  Myc.  3  :  20- 
24.      28  F  1905. 

Includes  new  species  in  Puccinia  (5)  and  Uromyces. 

House,  H.  D.  Two  new  species  of  Convolvulus  from  the  western 

United  States.     Bull.  Torrey  Club  32:    139,  140.      19  Ap  1905. 

Livingston,  B.  E.  Notes  on  the  physiology  of  Siigeoclonmm.  Bot. 

Gaz.  39:   297-300.  f,  i-j.      18  Ap  1905. 

Lovell,  J.  H.  Color  changes  in  individual  flowers.  Am.  Bot.  7  :  83- 
85.      [Ja  1905.] 

Lyon,  H.  L.     The  embryo  of  the  angiosperms.     Am.  Nat.  39  :   13-35* 

-^ 

/.  i-ii.      20  F  1905,^ 

Macbride,  T.  H.  The  Alamagordo  desert.  Science  II.  21 :  90-97. 
20  Ja  1905. 

Macbride,  T.  H.     The  Alamagordo  desert.      1-15-      [1905-] ■ 

Metcalf,  M.  M.  Determinate  mutation.  Science  II.  21  :  355,  356. 

3  Mr  1905, 

Moore,  G.  T.  Applied  botany  and  its  dependence  upon  scientific 

research.     Science  II.   21  :   321-333.      3  Mr  1905. 

Pearl,  R.  Note  on  variation  in  the  ray  flowers  of  Rtidbeckia.  Am. 

Nat.  39:   87,  SS.  f.  7.     2^  Mr  1905. 

+■ 

Peet,  L.  H.  Trees  and  shrubs  of  Central  Park,  i-xii.  1-363.  New 

York,  [22  Mr  1905.]      [Illust.] 

Rick,  J.     J^//;?^/  austro-americani    fasc.    IL     Ann.    Myc.   3:   15-18. 
28  F  1905. 

Robinson,  B.  L.     A  well  marked  species  of  Spargaiiium,     Rhodora 
7  :   60.      29  Mr  1905. 
S,  Jluclita7is  sp.  nov. 

Rolfe,  R.  A.  Catasetitm  Christyamm.  Curt.  Bot.  Mag.  IV.  i :  //. 

800J.      I  Ap  1905. 
Native  of  Brazil. 

Rydberg,  P.  A.  Studies  on  the  Rocky  Mountain  flora  —  XIV,  Bull. 

Torrey  Club  32  :    123-138.      19  Ap  1905. 
With  descriptions  of  40  new  species  and  varieties  in  15  genera. 

Sargent,  C.  S,  Trees  and  shrubs  :  illustrations  of  new  or  little  known 

ligneous  plants.  (Part  IV.)  I:  151-217.  i-v.  //.  76-100. 
Boston,  8  Ap  1905. 
Includes   new   species    in   Acer,    OroxylutHy    Phellodendron,    Arctosiaphylos    (2), 

Dracaena^  and  Pinus  (2). 
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Sempers,  J.  F.     Fringed  gentian  notes.     Am.  Bot,   7:   91-93.      [Ja 
1905-] 

Shoemaker,  D,  N.     On    the  development  of  Hamamelis  virginiana. 

Bot.  Gaz.  39:   248-266.   //.  (5,  7.      t8  Ap  1905. 

Skan,    S.  A.     Angelonia  tniegerrima.     Curt.    Bot.   Mag.   IV,   I :  /A 

7999'     I  F  1905- 
Native  of  Brazil  and  Paraguay. 

r 

Sprague,  T.  A,  Preliminary  report  on  the  botany  of  Captain  Dow- 

ding's  Colombian  expedition.  Trans.  Bot.  Soc.  Edinb.  22:  425- 
436.      1905. 
Descriptions  of  32  new  species  in  24  genera. 

Thaxter,  R.  A  new  American  species  of  Wy72riea.  Bot,  Gaz.  39  r 

241-247.  //.  4,  5.      18  Ap  1905. 

Trow,  A.  H.  Fertilization  in  the  Saprolegniales.  Bot.  Gaz.  39  :  300. 

18  Ap  1905. 

Ward,  L.  F.  An  example  in  nomenclature.  Science  II.  21  :  no.  20 

Ja  1905. 

Whitford,  H.  N.  The  forests  of  the  Flathead  valley,  Montana.  Bot. 

Gaz.  39:  99-122,  f.  T-JO  -\'  map.  17  F  1905;  194-218.  /.Jj-iy^ 

20  Mr  1905;   276-296.  f,  18-2J,      18  Ap  1905. 

Wright,  C.  H.  Aechmea  lavandiilacea.  Curt,  Bot.  Mag.  IV.  i :  pL 

800^,     I  Mr  1905. 
A  new  species,  native  of  Grenada,  West  Indies. 
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PUBLICATIONS  BY  OFFICERS  AND  STUDENTS  OF  THE  DEPART- 
MENT OF  BOTANY,  COLUMBIA  UNIVERSITY 

T.  Memoirs  OF  THE  Department  : 

Vol,  I.  A  Monograph  of  the  North  American  Species  of  the  Genus 

polygonum  (1895).  By  John  Kunkel  Small,  Fellow  in  Botany,  1893- 
12595  ;  Curator  of  the  Herbarium,  1895-1S98. 

Quarto,  178  pages,  84  plates.     Price  $6.00. 
Vol.  2.  A  Monograph  of  the  North  American  Potentilleae  (189CS). 

By  Per  Axel  Rydberg,  Fellow  in  Botany,  1896-7. 
Quarto,  224  pages,  112  plates.     Price  ̂ 6.00. 
2.  Contributions  FROM  THE  Department: 

Vol.  I.  Nos.  1-25.     1886-1892.     Price  ̂ 5.00. 
Vol.  2.  Nos.  26-50.     1892-1894.     Price  ̂ 5.00, 
Vol.  3.  Nos,  51-75.     1894-1895.     Price  ̂ 5.00. 
Vol.  4.   Nos.  76--100.      1895-1896.     Price  $5.00. 
Vol.  5.  Nos.  101-125.     1896-1897.  Price  ;^5. 00. 
Vol.  6.  Nos.  126-150.     1897-1898.  Price  ;^5. 00. 
Vol.  7.  Nos.  151-175.     1898-1901.  Price  ̂ 5. CO. 
Vol.  8.  Nos.  176-206.     1 901-1902.  Price  $5.00. 
Vol.  9,  Nos.  201-.     i903-(current). 

List  of  separate  numbers  available  on  application. 

3.  A  Text-book  of  General  Lichenology  (1896).  By  Albert 
Schneider,  Fellow  in  Botany,  1895-1896. 

Octavo,  230  pages,  76  plates.  Price  1^4.25  (cloth)  ;  $3.80  (paper). 
Published  by  Willard  N.  Clute  &  Co.  Binghamton,  N.  Y. 

The  Department  invites   propositions  relative  to  exchanges  of  her- 
barium material    for  any  of  the  above  named  publications.      Address 

-Professor  L.  M.  Underwood,  Columbia  University,  N.  Y.  City. 
4.  An  Illustrated  Flora  of  the  Northern  United  States,  Canada,  and 

the  British  Possessions  from  Newfoundland  to  the  Parallel  of  the 
Southern  Boundary  of  Virginia,  and  from  the  Atlantic  Ocean  westward 
to  the  .i02d  Meridian  (1896-1898).  By  Nathaniel  Lord Britton,  Profes- 

sor of  Botany,  1891-1896;  Emeritus  Professor  1896-,  and  Hon.  Addi- 
son Brown. 

Three  volumes,  royal  octavo.  Vol.  i,  612  pages;  Vol.  2,  642 
pages;  Vol.  3,  588  pages;  4162  figures  in  the  text,  illustrating  every 
species  described. 

Published  by  Charles  Scribner's  Sons,  New  York.  Price,  in  cloth, 
.  |l9.oofor  the  three  volumes;  with  the  indexes  and  keys  bound  separ- 

ately, j^IO.OO. 
5.  Our  Native  Ferns  and  their  Allies.  (Sixth  Edition)  1900.  By 

Lucien  Marcus  Underwood,  Professor  of  Botany,  1896-. 
Duodecimo,  158  pages,  35  figures.  Published  by  Henry  Holt  & 

Co.,  New  York.     Price  Ji.oo. 
6.  Moulds,  Mildews,  and  Mushrooms.  By  Lucien  Marcus  Under- 

wood, Professor  of  Botany,  1896 
Duodecimo,  236  pages,  10  plates.  Published  by  Henry  Holt  & 

Co..    Price  J^T.50. 
7.  A  Text-book  of  General  Botany  ( 1897).  By  Carlton  Clarence 

Curtis,  Assistant  in  Botany,  1892-1895  ;    Tutor  in  Botany,   1895-. 
Octavo,  360  pages;  87  illustrations.  Published  by  Longmans. 

Green  &  Co.,  New  York.     Price  $3.00. 
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Journal  ol  the  Ne-w  York  Botanical  Garden,  monthly,  illustrated,  con- 
taining notes,  news  and  non-technical  articles  of  general  interest.  Free  to  all  mem- 

bers of  the  Garden.  To  others,  lo  cents  a  copy ;  ̂i.oo  a  year.  [Not  offered  in 
exchange.]  Vol.  I,  1900,  viii  -(-  213  pp.  Vol.  II,  1901,  viii  +  204  pp.  Vol.  Ill, 
1902,  viii-f  244  pp..    Vol.  IV,  1903,  viii  -[-  238  pp.     Vol.  V,   1904,  viii-l-242  pp. 

Bulletin  of  the  New  York  Botanical  G^den,  containing  the  annual  reports 
of  the  Director-in- Chief  and  other  official  documents,  and  technical  articles  embodying 
the  results  of  investigations  carried  out  in  the  Garden.  Free  to  all  members  of  the 
Garden;  to  others,  ̂ 3.00  per  volume.  Vol.  I,  Nos.  1-5,  449  pp.,  3  maps,  and  I2 
plates,  1896-1900.  Vol.  II,  Nos.  6-8,  518  pp.,  30  plates,  1901-1903.  Vol.  Ill, 
No.  9,  174  pp.,  15  plates,  1903;  No.  10,  114  pp.,  1903. 

Memoirs  of  the  New  York  Botanical  Garden.     Price  to  members  of  the 

Gaiden,  $1.00  per  volume.     To  others,  $2.00,     [Not  offered  in  exchange.] 
Vol.  r.  An  Annotated  Catalogue  of  the  Flora  of  Montana  and  the  Yellowstone 

Park,  by  Dr.  Per  Axel  Rydberg,  assistant  curator  of  the  museums.  An  arrangement 
and  critical  discussion  of  the  Pteridophytes  and  Phanerogams  of  the  region  with 

notes  from  the  author's  field  book  and  including  descriptions  of  163  new  species, 
ix  4-  492  pp.     Roy.  8vo,  with  detailed  map. 

Vol.  II.  The  Influence  of  Light  and  Darkness  upon  Growth  and  Development, 
by  Dr.  D.  T.  MacDougal,  assistant  director.  An  account  of  the  author's  extensive 
researches  together  with  a  general  consideration  of  the  relation  of  light  to  plants. 
The  principal  morphological  features  are  illustrated,  xvi  -}-  320  pp.  Roy,  8vo, 
with  176  figures. 

Contributions  from  the  Ne"W  York  Botanical  Garden.  A  series  of  tech- 
nical papers  written  by  students  or  members  of  the  staff,  and  reprinted  from  journals 

other  than  above.     Price,  25  cents  each.     ̂ 5.00  per  volume. 
Vol,  I.     Inclusive  of  Nos.  1-25,  vi  +  400  pp.     35  figures  in  the  text  and  34 

plates. 
Vol.  II.     Nos.  26-50,  vi  -f-  340  pp.     55  figures  in  the  text  and  18  plates. 

RECENT  NUMBERS   25   CENTS  EACH. 

No.  58.  Relationship  of  Macrophomia  and  Diplodia^  by  Miss  J.  T.  Emerson. 

No,  59.  Studies  on  the  Rocky  Mountain  flora— XII,  by  Dr.  P.  A.  Rydberg, 

No.  60.  The  Polyporaceae  of  North  America,  IX,  lonoius,  Sesia^  and  monotypic 
genera,  by  Dr.  W.  A.  Murrill. 

No.  61.  On  Pisonia  obtusata  and  its  allies,  by  Dr.  N.  L.  Britton. 

No.  62.  Studies  on  the  Rocky  Mountain  flora— XIII,  by  Dr.  P.  A.  Rydberg. 

All  subscriptions  and  remittances  should  be  sent  to 

New  York  Botanical  garden 
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MEMOIRS  OF  THE  TORREY  BOTANICAL  CLUB 

A  series  of  technical  papers  on  botanical  subjects,  published  at  irregular  intervals. 

Price  J3.00  a  volume.     Not  offered  in  exchange. 

•  Vol.  1,  No.  1;    price,  ̂ l.oo  : 

ijBalley,  L.  H,     Studies  of  the  types  of  various  species  of  the  genus  Carex,     Pages 
1-85.     25  My  1889. 

Vol.  1,  No.  2  ;    not  furnished   separately  : 

Martlndale,  I.  C.     Marine  algae  of  the  New  Jersey  coast  and  adjacent   waters  of 
Staten  Island.     Pages  87-1 1 1.     24  Au  1S89. 

Vol.  1,  No.  3 ;  price,  75  cents  ; 

Spruce,  R.     Hepaticae  Boliviaaae,  in  Andibus  Boliviae  orientalis,  annis  1SS5-6,  a 
cl.  H.  H.  Rusby  lectae.     Pages  113-140.     20  Ja  1890. 

Vol,  1,  No.  4 ;  price,  75  cents  : 

Sturtevant,  E.  L.     On  seedless  fruits.     Pages  141-187,     30  My  1890. 
r 

Vol.  2,  No.  1 ;  not  furnished  separately  : 

Halsted,   B.  D.       Reserve  food-materials  in  buds  and  surrounding  parts.       Pages 
1-26,  plates  /,  2.      10  S  1890. 

Vol.  2,  No.  2;  price,  75  cents: 

Vail,  A.  M.  8c  HolUck,  A.     Contributions  to  the  botany  of  Virginia,     Pages  27-56, 
piatts  j^  4.      23  D  1890. 

Vol.  2,  No.  3 ;  not  furnished  separately  : 

Holm,  T.     Contributions  to  the  knowledge  of  the  germination  of  some  North  Amer- 
ican plants.      Pages  57-108, //^/wj-/^.      15  Ap  1S91. 

Vol.  2,  No.  4;  price,  75  cents: 
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James  William  Toumey 

(With  plates  9  and  10) 

In  the  study  of  the  species  of  Opuniia  in  the  field,  one  is  contin- 

ually impressed  by  the  correlation  between  structure  and  environ- 

ment. The  genus  is,  evidently,  of  comparatively  recent  origin  and 

development.  As  yet  no  one  has  been  able  to  make  a  satisfactory 

taxonomic  disposition  of  the  various  species.  This,  evidently,  is  . 

largely  due  to  the  instability  of  the  characters  which  the  system- 
atist  must  use  to  separate  the  multiplicity  of  forms  which  comprise 
the  genus. 

A  few  species  are  known  from  humid  regions.     The  genus  as  a 

whole  is  a  desert  type.      Between  90  and  100  species  and  varieties 
have  been  described  from   the   southwestern   United  States   and 

northwestern  Mexico,  where  they  grow  under  the  most  arid  con- 
ditions. 

The  correlation  between  the  various  organs  of  these  plants  and 

the  environmental  conditions  under  which  they  have  developed  is 

of  great  interest,  not  only  to  the  morphologist  but  to  tho  student 

of  physiological  botany  as  well.  The  fitting  of  form  and  structure 

to  function  under  a  desert  environment  has  resulted  in  the  develop- 
ment of  organs  along  different  lines  and  w^th  different  uses  from 

those  of  the  homologous  organs  of  plants  of  more  humid  regions. 

In  order  to  facilitate  nutrition,  dissemination,  protection,  and  re- 
production, under  the  adverse  environmental  conditions  where  the 

plants  grow,  both  structure  and  function  are  highly  specialized. 
\ 

[The  Bulletin  for  April  (32  :  179-234)  was  issued  6  My  1905.] 
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In  all  species  the  shoot  is  more  or  less  condensed  and  fleshy. 

The  roots  are  also  occasionally  fleshy,  as  in  O.  maa'oi'hiza  and  0. 

Jilipeiidtila.  More  frequently  the  roots  are  of  two  sorts,  long  sur- 
face ones  for  the  rapid  absorption  of  moisture,  and  short  deeper 

ones  to  give  the  plant  support.  The  former  are  of  quite  different 

structure  from  the  latter.     In  many  species  the  fruit  has  developed 

along  special  and  circumscribed  lines. 

Opitntiafitlgida  is  often  a  tree  in  habit  and  size,  and  grows  best 

in  the  most  arid  situations  in  southern  Arizona.  It  seldom  repro- 

duces by  natural  seeding,  depending  almost  entirely  upon  vegetal 

dissemination  for  its  reproduction.  In  this  species  the  fleshy,  pro- 
liferous fruits  grow  in  large,  pendulous  clusters.  They  are  like 

short  vegetative  branches,  and  have  few  or  no  spines  (fig.  i). 

These  large  fruit-clusters  are  often  sterile,  and  under  the  adverse 

environment  the  seeds  that  do  develop  usually  fail  to  grow.  The 

species,  however,  has  become  rapidly  and  widely  spread  through 
vegetal  dissemination. 

The,  fruit  is  usually  most  abundant  on  the  lower  branches  and 

is  within  easy  reach  of  cattle  and  other  animals.  Where  undis- 
turbed it  remains  on  the  trees  for  many  months  after  maturing, 

but  because  of  its  succulency  and  lack  of  spines  it  is  sought  after 

by  wild  as  well  as  domestic  animals.  In  this  species  the  ultimate 

branches  are  very  succulent,   densely  covered  with  spines,  two 1 

inches  or  less  in  diameter  and  four  to  eight  inches  long.  They 

are  very  fragile,  becoming  detached  from  the  plant  with  the  slight- 
est  disturbance.  Animals,  in  their  effort  to  get  the  fruit,  come  in 

contact  with  them.  The  fragile  branches  become  detached  and 

adhere  to  the  animals  like  large  burs,^nally  to  fall  to  the  ground, 
often  after  being  carried  for  miles.  The  basal  end  of  the  branch 

usually  comes  in  contact  with  the  soil  because  of  the  few  short 

spines  at  this  end,  roots  rapidly  develop,  often  in  the  driest  of 
weather,  and  a  new  plant  becomes  established. 

The  spineless  nature  of  the  fruit,  its  succulency,  its  growing  in 

large  clusters,  its  remaining  attached  to  the  plant  for  months  after 

maturity  and  its  position  within  easy  reach  of  cattle  and  other  large 

animals,  are  all  important  factors  in  vegetal  dissemination.  I 

believe  that  the  special  acquired  function  of  the  fruit  as  an  aid  in 

vegetal  dissemination  is  gradually  influencing  its   character  and 
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form.  It  is  certainly  changing  from  its  original  seed-bearing  con- 
dition to  one  of  sterility. 

Plants  of  this  species  are  occasionally  observed  bearing  clust- 
ers of  short  spineless  branches  which  externally  closely  resemble 

the  clusters  of  proliferous  fruits.  These  clusters  of  branches  serve 

the  same  purpose  as  the  fruits  in  attracting  animals.  It  is  possible 

that  they  have  developed  because  of  the  intimate  relation  between 

animal  life  and  vegetal  dissemination.  The  fruit  is  caulome  in 

structure  and  through  its  specialized  use  is  gradually  becoming  ster- 
ile. In  instances  where  the  flowers  have  failed  to  develop  we  find 

these  clusters  of  short  fruit-like  branches.  They  differ  from  the 

ordinary  ultimate  branches  only  in  form,  size,  and  want  of  spines. 

In  a  number  of  species,  specialized  branches  are  developed  which 

are  themselves  disseminated,  /.  e.,  they  do  not  aid  in  the  dissem- 
ination of  the  normal  ultimate  branches  as  in  O.  fulgida.  In  0. 

tetracantha^  0.  leptocaiilis^  0.  arbitscida,  and  other  species  with 

long,  slender  shoots,  the  wand-hke  branches  are  not  fragile.  They 

are  not  readily  detached  from  the  plant  and  they  are  not  dissemin- 

ated through  the  agency  of  animals.  Each  of  these  species,  how- 
ever, develops  many  short,  tumid,  specialized  branches  (fig.  2a 

and  FIG.  3a)  but  little  longer  than  the  fruits.  These  branches 

become  readily  detached,  develop  roots  and  form  new  plants  on 

coming  into  contact  with  the  soil.  Large  numbers  of  these  spec- 
ialized branches  develop  during  dry  and  adverse  seasons.  Under 

more  favorable  conditions  they  are  almost  entirely  replaced  by 
fruit. 

From  the  study  of  the  fruit  of  many  species  of  Opiuitia  from 

the  standpoint  of  structure,  from  the  similarity  In  external  appear- 

ance between  the  fruit  and  the  ultimate  ves'etative  branches  and 
from  teratological  evidence  as  illustrated  later  In  this  paper  I  have 

been  led  to  the  following  conclusions  : 

1.  The  fruit  of  Opioitia  is  caulome  in  structure. 

2.  Its  caulome  nature  is  probably  of  recent  development. 

3.  It  has  become  caulome  by  its  once  superior  ovary  reced- 
ing into  a  vegetative  branch,  thus  making  it  at  present  inferior. 

4.  The  branch,  which  now  becomes  the  ovary,  is  usually  modi- 
fied and  ripens  Into  the  structure  which  we  term  the  fruit;  it  may 

however  become  but  little  modified,  resembling  the  ultimate 

branches  and  continuing  as  a  vegetative  part  of  the  plant. 



238        TouMEY  :    Fruits  of  some  species  of  Opuntia 

I' 

The  usual  form  of  the  fruit  of  Opuntia  versicolor  is  pear-shaped 

(fig.  4).  It  usually  contains  a  number  of  well-developed,  fertile 
seeds.  It  is  occasionally  sterile,  and  not  infrequently  shows  no 

vestige  of  a  seed-cavity  (fig.  5).  Sometimes  on  the  same  plant 
with  the  forms  of  fruit  mentioned  above  are  found  structures  which 

resemble  the  ultimate  branches  in  almost  every  respect  with  the 

exception  that  there  is  a  seed-cavity  containing  fertile  seeds  In  the 

upper  end  (figs.  6,  7,  8).  Are  all  of  these  structures  fruit?  In 

this  case  there  seems  to  be  no  dividing  line  between  vegetative 

branch  and  fruit.  The  seeds  in  developing  within  the  branch  have 

influenced  only  its  upper  end.  Such  branches,  although  they 

contain  seeds,  continue  indefinitely  as  a  vegetative  part  of  the  plant ; 

often  the  only  external  evidence  indicating  the  fruit-character  of 
these  structures  is  the  presence  of  the  umbiHcus  at  the  upper  end. 

Throughout  the  genus  Opuntia  the  fruit  in  its  early  develop- 
ment bears  numerous  leaves  in  the  axils  of  which  vegetative 

branches  as  well  as  flowers  may  occur  (figs,  i  and  9). 

The  fruit  of  the  flat -stemmed  species  of  Opuntia  deviates  farthest F 

in  form  from  that  of  the  normal  vegetative  branch.  In  0.  EngeU 

manni  the  fruit  is  usually  more  or  less  pear-shaped  (fig.  10).  In 
this  species  as  well  as  in  a  number  of  other  flat-branched  forms, 

the  structure  containing  the  seeds  is  sometimes  large  and  flattened 

like  the  normal  vegetative  branches  (fig.  i  i).  In  such  cases,  how- 
ever, the  whole  member  does  not  become  pulp-like,  change  color, 

and  ripen  in  the  fall.  Only  that  part  immediately  surrounding  the 

seeds  ''  ripens"  as  the  seeds  mature,  the  remainder  continues  as  a 
vegetative  part  of  the  plant.  When  the  fruit  is  sterile  it  often 

does  not  ripen  at  all  but  remains  on  the  plant  for  months  after  the 
normal  fruits  have  matured.  These  sterile  fruits  occasionally 

produce  normal  flattened  branches  (fig.  12)  during  the  second 
season. 

The  following  teratological  evidence  suggests  that  the  present 

Opunti formerly 
In  the  sterile  fruit 

of  O,  Efigelmanni  (fig.  13)  there  is  no  evidence  whatever  of  a 

seed-cavity.  In  this  fruit  the  style  persisted  for  several  months 

after  the  flower  appeared  and  continued  to  grow  until  it  reached 

a  diameter  several  times  that  of  the  style  in  the  normal  flower.     It 
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became  red  in  color  in  the  late  fall,  like  that  of  the  normal  fruit, 

and  developed  a  central  cavity  which  contained  a  large  number  of 

abortive  ovules.  In  all  species  of  Opuntia  the  large,  thick  style 

has  a  much  swollen  base  ;  it  is  possible  that  this  is  the  last  rem- 

nant of  what  was  once  the  seed-receptacle. 
The  adverse  environmental  conditions  under  which  Opuntia 

grows  is  ample  reason  for  this  interesting  evolution.  The  ovary, 

which  possibly  at  one  time  was  superior,  has  gradually  become 

more  and  more  depressed  until  now  it  is  entirely  enclosed  in  the 

fleshy  branch. 

Yale  Forest  School. 

Hxplanation  of  plates  9  and  10 
Plate  9 

Fig.  I.  Opuntia  fulgida ;  cluster  of  the  proliferous  fruits:  a,  fruits  with  fertile 

seeds  and  of  the  usual  pear-shaped  form;  b^  fruit  much  elongated,  spinescent,  and  re- 
sembling a  vegetative  branch.     X  f  • 

Fig.  2*  Opuntia  tetracantha  ;  section  of  a  long,  slender  branch  bearing  a  short 

branch  and  fruit :  a^  one  of  the  short  specialized  branches  vi^hich  usually  become  de- 
tached  at  the  end  of  the  first  season.      X  Vi* 

Fig.  3.  Opmtia  arlnisctda  ;  short  section  from  a  long,  slender  branch  bearing  a 

short  specialized  branch  (a),  and  a  flower  (^).     X  /£• 

Fig.  4.      Opuntia  versicolor ;  normal  pear-shaped  fruit.     X  / 
Fig.   5.      Opuntia  versicolor ;  sterile  fruit.     X  z^- 

Figs.  6,  7,  8.  Opuntia  versicolor;  structures  resembling  the  normal  vegetative 

branches  in  external  appearance,  but  containing  the  seed-cavity  with  perfect  seeds  at 
the  apex.     X 

Plate  id 

Fig,  9.  Opuntia  leptocaulis ;  a  fruit  bearing  two  long  branches,  one  of  which  is 
floriferous.      X 

Fig.    10      Opuntia  Engelmannt ;  normal  pear-shaped  fruit. 

Fig.  II.  Opuntia  Engehnanni;  the  seed-cavity  with  perfect  seeds  in  the  apex 
of  a  flattened  branch.      X  i* 

Fig.  12.  Opimtia  Engelmanni ;  a  sterile  fruit  persisting  until  the  second  year 

and  from  which  is  growing  a  normal  flattened  branch,     X  i- 

Fig.  13.  Opuntia  Engehnanni ;  a  sterile  fruit  on  which  the  style  has  persisted, 

"  continued  in  growth,  and  formed  a  central  cavity  in  which  are  many  abortive  ovules. 
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and  the  Bahamas 

Marshall  Avery  Howe 

.  (With  plates  11-15) 

Halimeda  scabra  sp.  nov. 

Usually  dark  green,  fading  to  a  yellowish  green  on  drying, 

strongly  calcified  and  commonly  rough  to  the  touch,  erect  or  as- 
cending and  forming  clusters  6-9  cm.  high  or  sometimes  reclinate 

among  other  algae  and  reaching  a  length  of  25  cm.  :  branching 
mostly  dichotomous,  usually  frequent  or  somewhat  congested, 
rarely  sparing :  segments  plane,  enervate,  discoid,  subreniform, 

suborbicular,  or  occasionally  deltoid-obovate,  4—14  mm.  broad, 
0.6-1.5  ̂ ^-  thick,  margin  entire:  peripheral  utricles  hexagonal 
in  surface  view,  27-50/i  in  diameter,  varying  from  subturbinate  to 
subfusiform   in  lateral  view,   70-240//  long,   galeate,   |-|-  of  the 
length  consisting  of  the  acuminate,  often  indurated  terminal  cusp  ; 
lateral  walls  in  contact  for  only  a  small  fraction  of  their  length, 
easily  separating  on  decalcification,  usually  somewhat  thickened 
or  gibbous  at  the  angles  of  contact:  filaments  of  the  central  strand 

fusing  in  twos  or  threes  at  the  joints  :  sporangiophores  1.6—2.5 
mm.  long,  rarely  simple,  mostly  once  or  twice  dichotomous,  some- 

times subracemose,  irregularly  proliferous,  or  in  part  cymose,  fring- 
ing the  margins  of  the  segments  or  now  and  then  scattered  on 

the  flattened  faces,  each  commonly  springing  from  the  fusion  of 

two  central  filaments;  the  pyriform  sporangia  0. 16— 0.32  mm. 
broad,    for   the   most  part  alternately  distichous  on  the    ultimate 
branches.     (Plates  ii  and  12.) 

Not  uncommon  on  the  coast  of  Florida  and  the  outlying  keys 

from  Jupiter  Inlet  to  Key  West ;  also  in  the  Bahama  Islands. 

It  grows  on  a  rocky  bottom  or  about  the  bases  of  sponges,  from 

low-tide  mark  down  to  a  depth  of  at  least  three  meters.  The 

description  has  been  drawn  from  a  study  of  thirty  or  more  speci- 

mens, representing  about  as  many  localities,  but  our  fertile  spcei- 
men  no.  2p0j  from  Sands  Key,  Florida  (March  30,  1904),  which 
has  furnished  material  for  figures  2  and  3  of  plate  i  I  and  for 

FIGURES  I,  3,  5,*  7-11  of  PLATE  12,  we  cousidcr  the  nomenclatorial 
type. 
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Halimeda  scabra  is  similar  to  HaliDuda  Tuna  in  form  and 

habit  and  it  occurs  under  the  latter  name  in  various  herbaria.  It 

can,  however,  be  easily  distinguished  by  the  always  strongly 

galeate-cuspidate  peripheral  utricles,  a  character  which,  we  be- 
lieve, has  thus  far  been  observed  in  no  other  species  of  the  genus. 

These  spines  or  cusps  are  so  large  that  they  are  visible  under  a 

good  hand  lens  in  a  properly  lighted  profile  view  across  a  seg- 

ment-margin even  in  a  dried  specimen.  The  plant  is  also  more 

strongly  calcified  than  Halimeda  Tuna,  and  the  peripheral  utricles 

are  smaller  in  surface  view  and  separate  more  readily  on  being 

decalcified.  However,  Halimeda  seabra  bears  a  stronger  resemb- 

lance in  outward  form  to  the  typical  Mediterranean  Halimeda 
Tuna  than  it  does  to  a  second  South  Floridan  and  West  Indian 

Halimeda  of  the  Tjina  alliance,  with  which  it  sometimes  grows 

associated.  This  second  Halimeda  is  larger,  always  smooth,  only 

slightly  calcified,  of  a  bright  light  green  color  and  lubricous  when 

living  and  more  or  less  papyraceous  on  drying.      Its  segments T 

reach  an  extreme  width,  so  far  as  observed,  of  35  mm.;  and  in 

general,  the  plant  may  be  said  to  combine  characters  oi  Halimeda 

Itma  platydisca  (Decne.)  Barton  and  H.  cuneata  Hering,  as  these 

two  are  limited  and  defined  by  Mrs.  Gepp  (Miss  Ethel  Sarel  Bar- 

ton) in  her  admirable  monograph  on  **  The  Genus  Halimeda.''  * 
The  lateral  walls  of  the  peripheral  utricles  are  in  firm  contact  for 

\-'\  their  length,  as  in  H.  cuneata,  but  the  peripheral  utricles 
measure  45-120  w  in  surface  view,  while  those  of  H.  cuneata  are 

described  by  Mrs.  Gepp  as  2  5-40 /i  ;  the  filaments  of  the  central 
strand  separate  readily  at  the  joints  as  in  Halimeda  Tuna  instead 

of  being  coherent  as  in  H.  cuneata,\  This  plant  has  been  met 
with  only  in  a  sterile  condition.  It  seems  rather  violent  to  identify 

it  either  with  Halimeda  Tuna  or  with  H.  aineata,  and  It  is  possible 
that  further  acquaintance  with  it  will  show  constant  and  reliable 
characters  for  distinguishinpr  it  from  both.     The  Halimeda  scabra t>"'-^'""i> 

and  the  smooth  plant  of  the  Tuna-cuneata  alliance  have  been  more 

or  less  mixed  in  certain  American  exsiccatae.     Thus,  in  the  7to.  41 

*Siboga-Expeditie.     Monographe  LX.     1901. 
fMrs.  Gepp  alludes  {l,c.  p.  16,  17)  to  a  specimen  from  Rangiroa  brought  by 

Professor  Agassiz  in  the  Albatross^  which  forms  a  connecting  link  between  H.  Tuna 

H.  Tuna  and  the  joint  con- nections of  H,  cuneata. 
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of  the  Algae  Exsicc.  Am,  Bbr.  of  Farlow,'  Anderson  and  Eaton, 
issued  as  Halimcda  Tnna^  out  of  seven  sets  examined,  three  are 

Halivicda  scabra^  two  are  the  smooth  species,  and  two  contain  a 

mixture  of  the  two  species.  In  710.  167  of  the  Phycotheca  Boreali- 
Americana  of  ColHns,  Holden  and  Setchell,  distributed  as  Halimcda 

Tuna^  out  of  ten  sets  examined,  eight  are  Halimcda  scabra^  one 
is  the  smooth  Halimcda^  and  one  is  a  mixture  of  the  two.  The 

plants  from  Jupiter  Inlet  distributed  in  Curtiss'  Algae  Floridanae 
as  Halimcda  Tuna,  also  include  the  two  distinct  species. 

The  only  specimens  that  we  have  seen  from  Atlantic  waters 

approaching  the  American  shores,  which  seem  to  agree  thoroughly 

well  with  the  typical  Halimcda  Ttma,  are  from  Bermuda.  These 
we  have  found  also  in  a  fertile  condition. 

The  sporangiophores  of  Halimcda  scabra  show  a  good  deal  of 

variety  in  mode  of  branching,  as  will  appear  from  the  above  diag- 
nosis and  from  the  accompanying  figures.  A  comparison  with 

the  sporangiophores  of  Halimcda  Tuna  as  figured  and  described 

by  Derbes  &  Solier  *  and  by  Mrs.  Gepp,  f  and  as  exhibited  in  the 
Bermudian  specimens  alluded  to  above,  does  not  seem  to  bring 

out  any  very  important  or  reliable  differences.  Possibly  the  spor- 
angia in  //.  scabra  are  more  regularly  distichous.  The  regular 

alternation  of  the  sporangia  in  H,  scabra  is  often  interfered  with  by 

the  suppression  of  one  or  more  sporangia  or  by  the  occurrence  of 
a  cluster  of  two  or  three  where  we  would  normally  expect  only 

one,  but  a  real  interruption  of  the  distichous  arrangement  is  rarely 

found,  while  in  H.  Tuna  such  interruption  is  perhaps  of  more  fre- 
quent  occurrence.  It  should  be  noted  that  in  Halimcda  scabra 

the  stalk  of  the  well-matured  sporangium  shov/s  in  most  cases  a 

distinct  septum  or  plug,  cutting  off^  more  or  less  completely,  the 

contents  of  the  sporangium  from  the  sporangiophore.  This  is 
variable  in  position,  but  is  commonly  near  the   base  of  the  stalk 

r 

and  IS  often  accompanied  by  a  slight  constriction.  The  plug, 
which  seems  to  consist  of  a  callose  mucilage  rather  than  cellulose^ 

sometimes  extends  throughout  the  length  of  the  stalk  to  the  base 

of  the  sporangium,  in  the  narrower  sense  of  the  word.     It  is  often 

Suppl.  Comptes  Rendas  hebdom.   Seances  Acad.   Sci.   I  :  46,  47.  //.   //.  f. 

18-22  :  pi.  T2,  f.  1-5.      1856. 
f  Joum.  of  Bot.  42  :   I93-X97.  //.  ̂61,     Jl  1904. 
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traversed  by  a  central  canal,  yet  in  some  cases  the  lumen  appears 

entirely  closed.  Some  apparently  mature  sporangia  show  no  trace 

of  a  septum  or  plug,  but  in  such  instances  similar  plugs  can  usually 

be  found  in  the  rhachis  of  the  sporangiophore  and  it  is  probable 

that  these  may  serve  as  common  septa  for  two  or  more  sporangia. 

A  basal  septum  or  plug  has  not  been  attributed  to  the  sporangium 

of  Halimeda^  so  far  as  we  know ;  in  fact,  its  existence  has  been 

expressly  denied,*  yet  from  analogy  with  Codium^  of  the  same 
family,  and  perhaps  we  may  say  from  analogy  with  the  known 

sporangia  of  the  Siphonales  in  general,  its  presence  is  what  would 

be  expected.  In  the  fertile  specimen  from  Bermuda,  which  we 

believe  referable  to  Halimeda  Tiina^  the  material  is  less  well  pre- 

served and  less  mature  and  the  plugs  are  more  difficult  to  demon- 
strate, yet  we  have  observed  in  this  also  a  few  undoubted  instances 

of  their  presence. 

We  regret  that  the  opportunity  for  seeing  the  living  zoospores 

of  Halbncda  scabra  was  not  followed  out.  The  material  preserved 

with  the  aid  of  formaldehyde  does  not  enable  one  to  get  a  very 

good  conception  of  the  form  and  size  of  the  zo5spores,  but  the 

protoplast  of  the  sporangium  often  shows  a  minutely  polygono- 
radial  structure  at  its  periphery. 

Siphonocladus  rigidus  sp.  nov. 

Caespitose,  subfastigiate,  rigid,  the  cushions  2-5  cm.  high,  of 
a  light  translucent  green  when  living :  primary  ramification 
mostly  dichotomous  or  subdichotomous,  the  main  axes  often 
also  with  irregular  or  subsecund,  lateral  prolifications  :  filaments 

350-1150/^  broad,  consisting  usually  of  a  single  series  of  cells,J 
but  often,  especially  under  the  dichotomies,  becoming  two  or 
three  cells  in  width  owing  to  longitudinal  or  oblique  divisions : 
cells  variable  in  length,  mostly  about  as  long  as  broad,  those  of 

*  Schmitz.  Sitzungsber.  d.  niederrheinischer  Ges.  f.  Natur-  und  Heilkunde,  1879  : 

143.     1880,— Wille  ;  Engler  &  Prantl,  Nat.'Pflanzenfam.  i^ :   140.     1890. 
t  Harvey-Gibson,  R.  J.,  &  Auld,  H.  P.  Codium.  L.  M.  B.  C.  Memoirs,  IV. 

1900. 

X  We  are  aware  that  certain  modern  biologists  object  to  applying  the  word  ''cell 
to  the  segments  of  a  coenocytic  plant  like  Siphonodadtis,  but  its  use  in  this  sense  is 

historically  and  etytnologically  more  accurate  than  its  proposed  modern  restriction  to 

the  **energid"  of  certain  physiologists.  Moreover,  no  substitute  entirely  satisfactory 

to  the  systeraatist  has  been  suggested.  Proposed  equivalents,  like  **  segment,"  *'  com- 

partment," and  **  coenocyte"  are  often  either  ambiguous  or  unnecessarily  awkward. 
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prolifications  sometimes  10-20  times  as  long;  wall  of  filament 
conspicuously  lamellate,  15-70/^  thick  (including  the  enclosed, 
usually  thinner  wall  of  the  individual  cell);  upper  face  of  the 
diaphragms  often  strongly  mammillose  or  tuberculose  with  lam- 

ellate elevations,  these  30-50 /i  broad:  filaments  sometimes  co- 
herent or  concrescent  at  points  of  casual  contact  by  means  of 

small,  usually  oval  or  quadrate,  fibular  cells :  ordinary  cells 
often  forming  cysts,  either  as  a  whole  or  after  endogenous  division 
(Plates  13  and  14). 

Siphonocladiis  rigidiis  occurs  in  southern  Florida  and  in  the 

Bahama  Islands,  growing  in  water  that  is  from  3  to  10  dm,  deep 

at  low  tide,  often  in  association  with  GoniolitJion  strictum  Foslie. 

It  is  crisp  and  rigid  when  living,  crunching  under  the  collector's 
boot  in  the  water  somewhat  like  the  Goniolithon  whose  society  it 

affects.  As  is  common  in  the  family  to  which  it  belongs,  the 

dried  specimens  give  a  poor  idea  of  the  living  habit  of  the  plant. 

Our  no.  1597  from  Key  West,  Florida  (October  30,  1902),  from 
which  the  material  used  for  the  published  photograph  and  for 

most  of  the  drawings  was  taken,  we  consider  the  nomenclatorial 

type.  Specimens  collected  under  this  number  were  distributed  in 

the  Phycotheca  Boreali-Americana  as  no,  10 ji  under  the  name 

Siphonocladus  tropicus  (Crouan)  J.  Ag. 

Siphonodadtis  rigidiis  is  probably  more  nearly  related  to  Sipho- 

nodadus  brachyartrus  Svedelius,"^  from  Magellan's  Straits,  than  to 
any  other  described  species,  but  S.  rigidns  is  larger  and  coarser, 

the  filaments  measuring  350— 1 150 /.«  in  thickness,  while  those  of 

5*.  brachyartrus  are  given  as  but  200-300/^,  the  cells  are  mostly 
even  shorter  proportionally  than  in  S.  brachyartrus^  and  the  branch- 

ing is  more  often  and  more  truly  dichotomous. 

Siphonocladus  rigidus  is  allied  also  to  ̂ .  tropicus  (Crouan) 

J'  ̂g-j  y^t  is  sufficiently  distinct  as  may  be  gathered  from  a  com- 

parison of  our  photograph  of  a  fluid-preserved  specimen  (  PL.  /j, 

F.  7)  with  the  photograph  (pl.  /j,  f.  2)  of  the  dried  specimen  in 

hb.  Agardh,  which  was  communicated  by  M.  Maze  as  ''Apjohnia 

tropica  Crouan  "  and  may  fairly  be  considered  the  type  of  the  species, 
inasmuch  as  J.  Agardh  was  the  first  (Till.  Alg.  Syst.  5  :  105.  1887) 

really  to  publish  a  description  of  it.  The  specimens  from  Florida, 

Barbados,  and  Mauritius,  also  cited  by  J.  Agardh  as  belonging  to 

*Svenska  Exped.  tiU  Magellanslanderna,  3  :  304.  /.  j  and//.  /<?.      1900. 
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that  species,  as  well  as  specimens  in  herb.  British  Museum  and  herb. 

Mus.  Paris.,  distributed  by  Maze  or  by  Maze  and  Schramm  ^s  Ap- 

johnia  tropica  Crouan,  all  maintain  the  peculiar  habit  of  growth 

which  reminded  Agardh  of  Chordaria  flagelUformis  [I.  c.  p.  103). 

The  most  frequent  mode  of  branching  hi  5.  rigidns  is,  on  the  whole^ 

the  dichotomous,  and  dichotomy,  so  far  as  we  have  observed,  does 

not  occur  in  S.  tropicus.  Occasionally,  in  5.  rigidns^  a  fragment  in 

which  dichotomies  are  rare  or  perhaps  wanting  and  lateral  prolif- 
erations  are  numerous,  like  that  illustrated  in  figure  2,  may  bear  a 

certain  resemblance  to  6".  tropiats,  but  this  resemblance,  we  be- 
heve,  is  illusory, Halimeda 

and  H,  Ttina,  The  cell-walls  of  S.  tropicus  are  comparatively 

thin,  measuring  only  3-1 5 /i  in  thickness  and  the  axes  of  the 

much  elongated  flagelliform  branches  are  typically  two  or  more 

cells  broad,  except  at  the  extreme  apices,  while  in  5.  rigidns  the 

main  branches  are  of  a  single  series  of  cells  for  the  greater  part  of 

their  length  ;  in  S.  tropicus^  the  ultimate  lateral  branches  are  rather 

uniformly  and  radially  developed,  in  5.  rigidns  they  are  somewhat 

secund  or  very  irregular  in  length  and  position  ;  the  peculiar 

mammillosities  on  the  transverse  walls,  often  conspicuous  in  5. 

rigidus^  though  not  always  present,  we  have  never  observed  in 
^.  tropicus. 

In  our  earlier  studies  of  Siphonocladiis  rigidns  we  had  be- 
lieved we  saw  the  formation  of  zoospores  and  pores  for  their  escape 

through  the  wall  of  the  cell,  but  did  not  succeed  in  finding  such 

when  the  time  came  for  drawing  up  the  description.  Cysts,  how- 
ever, are  of  common  occurrence,  and  these  may  arise  either  by 

the  separation  and  rounding  off  of  the  individual  cells  within  the 

common  filament  sheath  or  by  the  endogenous  division  of  these 
cells  and  the  formation  of  new  walls.  The  cells  of  the  filament 

in  the  ordinary  vegetative  condition  are  rather  easily  separable 
from  each  other  within  the  common  filament  sheath.  Fig.  10 

show^s  the  result  of  applying  pressure  to  the  cover-slip  above  a 

filament-apex  which  had  previously  appeared  transversely  septate. 

A  curious  and  noteworthy  feature  of  Siphonocladns  rigidns  is 

the  apparently  constant  presence  of  the  delicate  hyphae  of  a  i^^'Ci' 

gus  (?)  closely  appressed  to  its  surface.  These  hyphae  are  van- 
able  in  abundance,  but  we  have  never  seen  a  branch  or  even  a 
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cell  that  was  entirely  destitute  of  them.  The  hyphae  run,  on  the 

whole,  parallel  to  the  direction  of  growth  of  the  host,  either  singly 

or  laterally  connate  in  bands  of  2-4,  occasionally  with  irregular 

pseudo-parenchymatous  anastomoses,  as  shown  in  figure  i  i.  The 

hyphae  are  2.5-6/^  broad,  and  septate,  the  cells  being  mostly  4-15 
times  as  long  as  broad  and  each  containing  one  or  more  colorless 

granules.  No  reproductive  bodies  have  been  observed.  The  fun- 

gus* naturally  suggests  the  epiphyte  in  Blodgettia  confcrvoidcs  Harv., 
to  which  epiphyte  Professor  E.  Perceval  Wright*  has  restricted 
the  generic  name  Blodgetiia  under  the  binomial  Blodgcttia  Bor- 

netii,  yet  the  two  fungi  are  evidently  different  things,  that  on  the 

Siphonocladits  not  only  lacking  the  "conidia"  of  the  other,  but 
differing  also  in  characters  of  the  mycelium.  Being  uncertain  to 

what  extent  fungus  and  alga  may  be  symbiotically  related,  we 

have  purposely  omitted  reference  to  the  fungus  in  our  specific 

diagnosis,  preferring  to  ground  the  species  on  the  alga  alone.  It 

is  within  the  bounds  of  possibility  that  future  investigations  will 

serve  to  emphasize  the  apparent  analogies  of  Blodgcttia  confervoides 

and  SipJionodadiis  rigidus  v^\\X\  the  Lichenes  and  that  some  day 

there  may  be  recognized  a  group  of  marine  lichens  in  which  the 

alga  is  the  dominating  symbiont. 

Petrosiphon  %^\\.  nov. 

A  genus  of  Chlorophyceae  of  the  family  Valoniaceae.f  Thallus 

crustaceous,  lightly  coated  with  lime,  firmly  adnate  to  the  sub- 
stratum by  ventral  rhizoids  and  conforming  to  the  inequalities  of 

its  surface,  composed  of  coherent  irregularly  septate  tubes,  these 
dichotomously  branched  or  laterally  proliferous  as  in  the  genus 
SipJionodadiis  (without  septum  at  base  of  branch)  ;  the  determinate 

progressive  margin  consisting  of  usually  a  single  stratum  of  radi- 
ally directed  tubes,  the  older  parts  commonly  showing  in  vertical 

section  several  irregularly  superposed  tubes,  mostly  with  a  radial 
direction,  the  central  part,  however,  often  consisting  of  vertical 
tubes  of  limited  growth  and  nearly  equal  length,  springing  from  a 
horizontal  hypothallus.  Cysts  (  aplanospores  )  frequent ;  other 
modes  of  reproduction  unknown. 

The  genus  Petrosiphon  is  allied  to  SipJionodadiis  Schmitz  but 

*  On  Blodgcttia  confervoides  of  Harvey,  forming  a  new  Genus  and  Species  of 
Fungi.     Trans.  Roy.  Irish  Acad.  28:  21-26.  //.  2,     1881, 

"I"  See  page  250. 
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is  sufficiently  differentiated  from  that  by  its  flat,  compact,  crusta- 

ceous,  more  or  less  calcareous  thallus,  with  determinate  outline 

and  radio-marginal  growth.  The  type  of  the  genus  and  the  only 

species  known  to  the  writer  is 

Petrosiphon  adhaerens  sp.  nov. 

Forming  light-green  suborbicular  patches,  mostly  2-6  cm.  in 

diameter,  on  rocks,  often  irregular  in  outline  on  an  irregular  sub- 
stratum :  margins  radially  striate  or  sulcate  to  the  naked  eye  both 

when  living  and  when  dried,  everywhere  most  closely  appressed 
and  adnate  to  the  substratum  ;  older  central  parts  sometimes 

attaining  a  thickness  of  3-5  mm.;  tubes  mostly  300-580  /^  m 
diameter,  those  of  periphery  often  nearly  straight  and  sparingly 

subdichotomous,  those  of  older  parts  commonly  somewhat  gen- 
iculate ;  cells  J^-20  times  longer  than  broad,  cell-walls  mostly 

6  to  35 /i  thick,  conspicuously  lamellate  and  often  showing  also 
transverse  striae  on  surface  ;  vertical  tubes  in  central  portion, 

when  w^ell  developed,  springing  from  a  comparatively  thin  hypo- 
thallus,  this  commonly  consisting  of  a  single  layer  of  horizontal 
tubes  transformed  by  the  vertical  elongation  of  nearly  all  their 
component  cells :  calcification  strongest  in  the  vertical  contact 
planes,  the  walls  in  these  planes  remaining  rigid  on  drying  while 
remainder  of  exposed  wall  of  surface  cells  collapses,  the  surface 
of  thallus  becoming  thereby  radio-sulcate  toward  margin  and 
usually  spongiose-alveolate  toward  center :  special  fibular  cells 
very  rare,  adjacent  cells,  however,  often  connected  by  horn-like  or 

subcorneal  processes:  ventral  rhizoids  very  numerous,  rock-bor- 
ing, tortuous,  branched,  septate,  mostly  9-27  fx  in  diameter  :  cysts 

(aplanospores)  extremely  variable  in  size  and  form.     (Plate  iS); 

Common  in  the  Bahama  Islands,  growing  on  surf-beaten  calcar- 
eous rock  near  low-water  mark  and  in  tide-pools.  Our  no.jJ22, 

collected  January  23,  1905,  in  tide-pools  on  Silver  Cay,  near 

Nassau,  from  which  our  published  photograph  was  taken,  we 
consider  the  type  of  the  species. 

The  thicker  central  portions  of  the  thallus  of  this  plant  (exclu- 
sive of  rhizoids)  can  be  readily  removed  from  the  rock  with  a  knife, 

but  no  specimen  adequately  representing  the  thinner  marginal  parts 
can  be  obtained  without  including  also  the  rock  substratum.  The 
delicate  rhizoids  described  above  often  give  a  green  color  to  the 
rock  for  a  depth  of  i~2  mm.  They  are  not  ordinarily  seen  at  all 

unless  the  subjacent  rock  is  carefully  decalcified  together  with  the 
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plant,  when  they  appear  as  a  dense  tomentum  adhering  to  the 

lower  surface  of  all  parts  of  the  thallus  except  a  very  narrow  zone 

at  the  growing  margin.  They  are  commonly  more  or  less  inter- 

tangled  with  filamentous,  rock-boring  Cyanophyceae.  The 
larger  rhizoids  are  occasionally  formed  by  a  ventral  evagination 

of  a  part  of  the  thallus-tube^  the  lumina  of  the  two  remaining  con- 
tinuous, but  the  (Ordinary  slender  rhizoids,  the  measurements  of 

which  are  given  above,  appear  from  an  early  stage  to  be  external 

appendages  to  the  thallus-tubes,  their  basal  cells  standing  in  about 
the  same  relation  to  the  walls  of  the  main  cells  as  do  the  small 

w 

fibular  cells  o{  Siphoiwcladus  rigtdus  shown  in  plate  14,  fig.  4. 

Like  Siphoiiodadus  7'igidus^  Petrosiphoii  adhaerens  is  accom- 

panied by  a  fungus,  or,  at  least,  a  chlorophylless  filamentous  thallo- 
phyte,  though  this  is  not  so  uniformly  present  as  in  that  species ; 
we  have  never  dissected  a  thallus  in  which  it  could  not  be  found, 

yet  large  parts  are  sometimes  destitute  of  it  and  we  are  of  the  opin- 
ion  that  its  relation  to  the  alga  is  that  of  a  parasite  rather  than  that 

of  a  subordinated  symbiont.  The  external  hyphae  lie  somewhat 

loosely  among  the  thallus-tubes  or  rhizoids  ;  they  are  fuscous, 

septate,  2,5-5//  broad  (cells  mostly  2-15  times  as  long),  for  the 
most  part  sparingly  branched,  straight  or  sometimes  contorted  or 

torulose  ;  the  hyphae  finally  penetrate  the  walls  of  the  thallus-tubes 

and  follow  their  cavities  in  the  direction  of  their  growth,  mean- 

while  becoming  lighter-colored  and  forming  much-elongated, 

ribbon-shaped  or  virgate-fasciculate,  decompound  clusters  of 
branches  ;  the  cells  of  these  endophytic  branches  are  mostly  5-1  2  /i 
long,  ellipsoid,  oblong,  or  ovoid,  and  are  occupied  chiefly  by  a 

large  vacuole,  with  1-3  small  refringent  bodies  usually  lying  close 

to  the  wall.  Nothing  which  could  be  identified  with  reasonable 

certainty  as  a  reproductive  body  of  this  fungus  has  been  observed. 

The  only  described  species,  so  far  as  we  can  discover,  which 

may  suggest  itself  as  possibly  congeneric  with  Petrosiphon  adhaer- 
ens is  the  minute  SipJionodadus  zwlnticola  Hariot,  which  grows  on 

the  shells  of  Vohita  in  Tierra  del  Fuego.  But  this,  according  to 

the  original  description  and  figures,  *  and  according  to  supple- 
mentary descriptions  and  figures  by  Bornet,  f  is  quite  different  and 

Jour,  de  Bot.  i  :  56.     1887  ;  Mission  scientifique  du  Cap  Horn  5:  22.  //.  /.  /. 
2~4'     1889. 

tBull.  Soc.  Bot.  France  36;  clix,  clx.  //.  70.  /.  r,  2^      1889. 
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probably  generically  different.  It  does  not  form  a  solid,  coherent 

thallus  and  nothing  is  said  of  a  calcareous  coating.  Bornet  (/.  c.^ 

p.  clix)  refers  this  Siphonocladiis  voluticola  provisionally  to  the 

genus  Gonioiitta,  but  states  that  this  reference  is  doubtful  owing  to 

the  imperfect  condition  of  the  specimen. 

Petrosiphon  may,  without  serious  doubt,  be  placed  in  the  family 

Valoniaceae  as  that  family  is  defined  by  J.  Agardh  *  and  by  Wille  f 

and  perhaps  also  in  the  Valoniaceae  as  more  recently  limited  by 

Oltmanns,  |  even  though  the  genus  Siphonocladiis^  with  which  we 

have  compared  PetrosipJion^  is  by  Oltmanns  excluded  from  the 

Valoniaceae  and  made  the  type  of  a  separate  family,  the  Siphono- 
cladiaceae.  But  it  may  fairly  be  questioned,  we  think,  whether  the 

proposed  separation  of  the  Siphonocladiaceae  and  Valoniaceae  as 
distinct  families  is  not  rather  difficult  and  unnatural.  The  main 

point  of  distinction,  as  pointed  out  by  Oltmanns,  appears  to  be  the 

existence  of  a  ''  Hauptstamm ''  in  the  Siphonocladiaceae,  which  is 
^  lacking  in  the  Valoniaceae.  The  historical  type  of  the  genus 

Siphonocladiis^  as  described  and  figured  by  Schmitz,  does  indeed 

show  a  *'  Hauptstamm/'  but  in  most  of  the  species  which  have 
since  been  referred  to  the  genus  by  Hariot,  §  Bornet,  ||  Reinbold,  f 

andSvedelius,**  the  ''  Hauptstamm  "  is  not  readily  distinguishable 
unless,  perhaps,  in  the  httle-known  early  stages  of  growth.  In 

the  species  described  above  under  the  name  Siphonocladtts  rigidus^ 
a  main  axis  is  soon  lost  when  dichotomies  occur  as  shown  in  figure 

I,  but  is  evident  when  the  branching  is  as  shoAvn  in  figure  2  \  never- 
theless, both  these  types  of  branching  are  sometimes  found  in  a 

single  tuft  and  represent,  we  believe,  the  variations  of  a  single 
species. 

The  specimens  from  which  the  above  descriptions  of  new  algae 

have  been  drawn,  including  the  actual  materials  which  have  served 

as  a  basis  for  the  published  photographs  and  drawings,  are 

deposited  in  the  herbarium  and  museum  of  the  New  York  Botan- 

*Till  Alg.  Syst.  5  :  II,  90.      18S7. 
fEng,  &  Prantl,  Nat.  Pflanzenfam.  i^ ;   145.     189I. 
X  Morph.  uud  Biol,  der  Algen,  i  :   255,  269.      1904. 
Jour,  de  Bot.  i :  56.      1887. 

II  Jour,  de  Bot.  i  :  56.      1887  ;  De-Toni,  SylL  Alg.  i  :  358,  359.     1889- 
\  Hedwigia  37  ;  (88)  Beibl.      1898. 

■*^-^  Svenska  Exped.  till  Magellanslanderna3  :  304.  f,  j  and//.  j8.     19^0 
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ical  Garden.  The  dissections  and  microscopic  preparations,  have, 

however,  been  transferred  from  the  glass  slides,  on  which  they 

were  studied  and  figured,  to  glycerine-jelly  mounts  on  slips  of  mica. 
New  York  Botanical  Garden. 

Kxplanatlon  of  plates  11-T5 

Plate  ii.     Halimeda  scahra 

1.  Photograph   of  plant,    seven-ninths   natural    size.      Specimen  collected   near 
Jupiter  Inlet,  Florida,  by  A.  H.  Curtiss,  September,  1895. 

2.  Photograph  of  portion  of  fertile  plant,  one  and  one-half  times  natural  size. 

Type  specimen,  no,  2goj  (Sands  Key,  Florida). 

3.  Upper  part  of  the  same,  three  times  natural  si^e. 

Plate  12.     halimeJa  scabra 

I.   Portion  of  margin  of  segment,  decalcified,  in  surface  view,  X  65. 

2-6.  Peripheral  utricles,  teased  out  and  decalcified,  in  lateral  view,  X  'S^- 
7.  Filaments  of  central  strand,  showing  mode  of  fusion,  X  3^- 

8-1 1.   Sporangiophores  and  sporangia;  8  and    1 1,  X  3^  i  9  ̂ ^^   ̂ ^)  X  ̂4*     ̂ ^ 
Fig.  II,  the  prevailing  distichous  arrangement  of  the  sporangia  is  illustrated  and  in  the 

older  sporangia  the  position  of  the  basal  septum  or  plug  is  indicated. 

Figs.  I,  3,  5,  and  7-1 1  are  drawn  from  the  type  specimen,  no.  2goj  (Sands  Key, 

Florida)  and  figs.  2,  4,  and  6  from  no.  2978  (Caesars  Creelc,  Florida). 

Plate  13 

1.  Photograph  of  Siphonocladus  rigidiis^  natural  size.  From  no.  i^gy,  collected 

at  Key  West,  Florida,  October  ̂ o,  1902,  and  now  preserved  in  fluid  in  the  museum  of 
the  New  York  Botanical  Garden. 

2.  Siphonocladus    tropicus    (Crouan)    J.    Ag.     Photograph   of  specimen   in    hb, 

Agardh,  communicated  by  Maze  as  Apjohnia  tropica  Crouan,  —  ̂   natural  size. 

Plate  14.      Siphonocladus  rigidiis 

1.  Portion  of  plant,  showing  the  more  usual  ramification,  X  5'     Near  a,  contigu- 
ous branches  connected  by  small  fibular  cells  had  been  pulled  apart. 
2.  Portion  of  plant  with  numerous  lateral  branches  or  proliferations,  X  5- 
3.  Surface  view  of  a  somewhat  similar  fragment,  X  5* 
4.  Portion  allowing  the  small  fibular  cells  and  concrescence  of  branches  at  points 

of  contact,  X  16,  optical  section. 
5.  6.  Fibular  cells,  X  66. 

7.  Diaphragm  showing  mammilliform  or  tuberculiform  elevations,  in  optical  sec- 
tion, X  40. 

8.  About  one-fifth  the  area  of  a  diaphragm,  showing  mammilliform  or  tuberculi- 
form elevations  in  surface  view,  X  66, 
9-  Cysts  resulting  from  the  division  of  the  protoplast  of  a  single  cell,  X  '6. 

10.  One  of  the  filament-apices  shown  in  Fig.  i  as  it  appeared  after  crushing  under 
the  cover-slip,  X  16. 
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II.  Hyphoe  of  a  fungus  (?),  which  is  apparently  always  found  on  the  surface  of 

the  cells  of  Siphonocladus  rigiduSy  X  39^. 

Figures  I,  4-7,  and  9-1 1,  have  been  drawn  from  our  110,  i^gy  (Key  West, 

Florida)  ;  figs.  2  and  3  from  no.  s'j'ji  (Cutler,  Dade  County,  Florida)  (similar  brandl- 
ing, however,  can  be  found  in  no.  ijQj) ;  and  fig.  8  from  no.  304b  (Hog  Island, 

Nassau  Harbor,  New  Providence,  Bahamas). 

Plate  15.      Petrosiphon  adhaerens 

A  photograph  of  formalin-preserved  specimens  collected  in  tide-pools  on  Silver 

Cay,  near  Nassau,  Bahamas,  January  23,  1905  («(?.  JJ-?^)-  The  plants  were  photo- 

-  graphed  under  an  enlargement  of  I^  diameters  in  order  to  bring  out  better  the  radiat- 
ing component  tubes  and  this  magnification  is  retained  in  the  reproduction.  The 

darker  mass  just  below  the  middle  of  the  upper  right-hand  plant  is  made  up  of  various 

epiphytes. 



Notes  on  New  Jersey  violets'^ 
Homer  Doliver  House 

4 

(With  Plates  16-18) 

During  the  spring  and  early  summer  of  1904,  I  was  able  to 
make  a  collection  and  field  study  of  the  violets  in  the  vicinity  of 

New  Brunswick,  Middlesex  County,  New  Jersey.  Several  of  the 
species  collected  have  not  been  previously  reported  from  the  state, 
and  this,  in  connection  with  the  fact  that  two  of  them  have  recently 

been  described  as  new  from  Long  Island,!  ̂ ^^  ̂ ^^^  many  of  the 

specimens  collected  are  undoubted  hybrids,  lends  particular  in- 
terest to  the  violets  of  this  region. 

Among  the  acaulescent  species,  the  following  are  either  new  to 
the  state  or  deserving  of  special  mention. 

Viola  Stoneana  sp.  nov.  ''Viola  septcmloba  LeConte,"  Stone, 
Proc.  Acad.  Phila.  1903  :  678.  pL  J5*.  /  2;  pL  Jp./  J.  1903. 
Not  V.  septcmloba  LeConte,  Ann.  N,  Y,  Lye.  2  :  141.  1828. 

Not   *'K  septemloba  Le   Conte,"  Brainerd,   Rhodora    6:   16, 
*     -1904. 

■     This  species,  so  well  described  and  figured  by  Mr.  Stone,  can 
in  no  way  be  connected  with  LeConte's  species  of  Georgia,  Florida 
and  Alabama.     The    latter   is  well  described    by  Mr.   Pollard  % 

in  Small's  recent  Flora,  and  specimens  from  that  region  match 
well  with  LeConte's  description  and  his  unpublished  plate,  which 
I  have  been  able  to  examine  through  the  courtesy  of  Dr.  E.  L. 
Greene. 

V.  Stoneana  is  related  to  V.  pabnata,  having  about  the  same 
floral  characters.  The  leaves,  however,  have  a  characteristic 
lobation  and  except  for  the  ciliated  margins  are  nearly  glabrous. 
The  capsules  from  the  cleistogamous  flowers  are  suberect  on 
peduncles  5-6  cm.  high.     The  accompanying  illustration  (plate 

^Published  by  permission  of  the  Secretary  of  the  Smithsonian  Institution. 
t  E.  P.  Bicknell,  in  Torreya  4  :   129.      1904. 
X  J.  K.  Small,  Flora  of  the  Southeastern  United  States  891.     1903. 
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16)  was   made  from  fresh  flowering  plants  collected  near   Mill- 
town  {710.  ̂ 7). 

The  type  of  Viola  Stoneana  is  Witmer  Stone's  no,  jiij,  col- 
lected near  Kennett  Square,  Pa.,  May  7,  1903.  No.  §112,  a 

flowering  specimen,  is  identical  (National   Herbarium    numbers, 

^go^o^  and  ̂ go^o^. 
Material  in  the  National   Herbarium  shows  the  range  of  this 

species  to  extend  as  far  south  as  Virginia. 

Vio 1753. 

The  typical  form  of  this  species,  if  we  regard  the  figure  and 

description  of  Britton  and  Brown's  Illustrated  Flora,^  as  typical; 
is  rare  in  this  region.  The  following  varieties  are  more  abundant 
than  the  species. 

Viola  palmata   variabilis  (Greene)  Stone,  Proc.   Acad.    Phila. 

1903:   ̂ 6^].      1903.      V.   variabilis   Greene,  Pittonia   5-    9^' 
1902, 

Recognizable  by  the  diversified  character  of  lobation  exhibited 

by  the  leaves  and  the  very  dense  pubescence.    .Abundant  on  dry 

or  sandy  slopes  and  in  open  woods,  near  New  Brunswick  {jios. 

34^  35  ̂ ^^d  j6).     One  of  these  with  variegated  flowers  is  the 
Viola  palmata  variegata  G.  Don.f 

Viola  palmata  Angellae  (Pollard)  Stone,  Proc.  Acad.    Phila. 

1903  :   678.       1903.      V.  Angellae   Pollard,  Torreya   2  :  24. 
1902. 

( 

therefore  considerably  south  of  the  Orange  mountains,  the  type 

locality.  The  flowers  are  much  larger  and  of  a  brighter  blue  than 

the  typical  V.  palmata.  Like  V.  palmata,  it  has  various  ''  dilc^" 

tata  "  forms,  and  if  recognized  as  a  species,  it  must  be  upon  its 
floral  characters,  which  are   more  evident  in  the  field  than  in  the 
herbarium. 

he  subspecies  of  K  palmata,  and  its  allies,  often  show 
forms  with  more  or  less  entire  or  three-lobed  leaves,  and  this  m 

itself  is  the  best  proof  of  the  impropriety  of  using  ''  dilatata''  ̂ ^ 
a  subspecific  or  varietal  name.     The  condition  expressed  is  merely 

*  Britton  and  Brown,  Illustrated  Flora  2  :  446.      1897.    /.  2484. 
I  Gen.  Syst.  1  :  321.     1831, 
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a  **  form,"  and  often  not  even  that.  The  species  or  subspecies 
designated  by  Elliott  ̂   as  K  palmata  dilatata^  is  probably  distinct 
from  the  more  northern  so-called  var.  dilatata. 

Viola  Brittoniana  x  cucuUata  hyb.  nov. 

Glabrous,  light-green,  1.5-2  dm,  tall  ;  mature  leaves  trian- 
gular or  triangular-ovate  in  outline,  shallovvly  cordate  or  nearly 

truncate,  divided  into  5-9  somewhat  irregular  lobes,  the  lobes  cut 
one-half  to  two-thirds  of  the  distance  to  the  petiole,  the  margins 
irregularly  crenate-dentate  ;  petioles  two  to  three  times  as  long  as 
the  blades  ;  flowers  similar  to  V,  cundlata^  the  petals  somewhat 
narrower  ;  cleistogamous  flowers  and  capsules  also  similar  to  V, 
cuadlata^  but  the  peduncles  shorter. 

This  is   apparently  the  same  as  the  plant   mentioned  by  Mr. 

Witmer  Stone  f  as  a  possible  hybrid  between  V,  Brittoniana  and 
V.  atcullata.     Its  characters   and  habitat  seem  to  favor  such  an 

assumption.     The  cleistogamous  capsules  are  usually  more  or  less 

abortive   when  mature    and    the   petaliferous   flowers    apparently 

never  develop  capsules  bearing  seeds,  which  is  the  case  w^ith  both 
V,  Brittoniaua  and  K   cuctdlata.     The  accompanying  illustration 

(plate  17)  was  made  from  living  plants  collected  near  Milltown 

{ito,  62,  June  5,  1904,  type  in  herb.  House;  and  no.  jg,  June  14, 

1904)  and  growing  in  close  proximity  to  both  K  Brittoniana  and 

V,    cnadlata.      Viola   noiahiUs   Bicknell,:}:    described    from    Long 

Island,  should  also  be  referred  to  this  hybrid. 

Viola  pectinata  Bicknell,  Torreya  4  :   129.      1904. r 

Found  near  Dayton,  Middlesex  County,  in  low  meadows  and 

along  ditches  {710,  75,  May  10;  no.  57,  May  30,  1904).  Appar- 
ently an  excellent  species,  and  notable  in  being  discovered  both  on 

Long  Island  and  New  Jersey  at  about  the  same  time.  The  w^ith- 
ered  petioles  of  former  seasons  are  more  or  less  persistent,  the  basal 

auricles  of  the  sepals  are  short  and  blunt  and  not  at  all  suggestive 

of  either  V.  Britto7iiana  or  V.  cmarginata^  to  which  the  species  is r 

apparently  related.     The  cleistogamous  flowers  are  sagittate,  on 

erect  peduncles  5-7  cm.   long ;  their   oblong    capsules  about   I 
cm.  long.     (Plate  18.) 

*Bot.  S.  C.  and  Ga.  i  :  300.      1817, 
fProc.  Acad.  Phila.  1903  :  680.     1903 
X  Torreya  4  :  131.     1904. 
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Viola  nepetaefolia  Greene,  Pittonia  5:  92.      1902. 

A  peculiar  little  species  with   elongated,  deeply  cordate  and 

May 

in  its  leaf- 

very  narrow  leaves.     Found  near  Dayton  {ito.  22, 

Related  to    V.  affinis  LeConte,  from  which  it  dif 

characters  and   the  densely  pubescent  capsules   of  the  cleistoga- 
mous  flowers, 

Viola  conjugens  Greene,  Pittonia  4  :  3.      1899. 

Found  in  two  localities  near  New  Brunswick  and  Milltown  {jios. 

25  and  46).  In  both  instances,  growing  with  a  form  of  V.finibri- 
atula  {710.  24)  the  leaves  of  which  approach  V.  sagitiata  in  shape, 

yet  are  densely  pubescent.  V.  conjugens  differs  from  it  by  its  ob- 

long-ovate and  cordate  leaves,  less  pubescence,  and  its  larger  flow- 
ers  of  a  deeper  violet-blue  colon     It  is  possibly  a  hybrid. 

J 1817. 

K  ovataY^\x\X.      (18 18 

The  most  abundant  violet  of  the  region  and  also  the  most  varia- 

ble. It  shows  all  gradations  into  Viola  finibriatnta  aberra7is  Stone,* 
and  a  close  study  of  this  variety  in  the  field  leads  me  to  agree 

with  Mr.  Brainerd  f  in  calling  it  a  natural  hybrid.  It  in  turn 

seems  to  pass  into  V.  Porteriana  Pollard,  %  excellent  specimens  of 
which  occur  at  Lindenau,  near  New  Brunswick  {itos.^4  and  6f) 

and,  in  the  field,  also  show  all  indications  of  being  true  hybrids. 

V.  jimbriahda  is  subject  to  such  great  variation  that  it  will  be 

a  matter  of  great  difficulty  properly  to  express,  in  terms  of  spe- 
cies, the  several  hybrids  which  result  from  the  crossing  of  the 

numerous    potent    forms  of  V.  fimbriatula,  and  V.  sagittata,  with w  ■ 

other  and  more  constant  species.     My 

fimbf 

palmata 
Britto7iia7ia,  do  produce  seeds  from  the  petaliferous  flowers,  which 
are  capable  of  germination  and  growth,  and  much  as  I  was  loath 

to  admit  the  fact,  I  was  convinced  that  not  only  a  few,  but  that 
numerous  hybrids  exist  between  these  species  and  others. 
Viola 1789. 

In  its  typical  form  {jws,  60  and  61)  this  species  is  nearly  or 
^Proc.  Acad.  Phila.  1903  ;  683.  pLjy,/^  4,  6.     I903 
t  Rhodora  6  :  218,     1904. 
:J:Bull.  Torrey  Club  24  :  404.     1897. 
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quite  glabrous,  but  forms  occur,  and  usually  more  abundantly, 

which  are  more  or  less  ciliate  or  even  pubescent  and  it  is  often 

difficult  to  determine  whether  the  specimens  under  consideration 

should  be  referred  to  K  sagittatay  to  V.  fimbriattda,  or  to  some 

hybrid  form. 

The  key  to  the  species  and  varieties  of  violets  of  New  Jersey 

given  below  contains  33  species  and  varieties,  of  which  29  occur 

in  Middlesex  County,  and  are  indicated  by  a  star.  Further  report 

of  thej  hybrid  forms  will  be  made  by  President  Ezra  Brainerd  of 
Middlebury  College,  to  whom  they  have  been  referred. 

Key  to  the  species  of  New  Jersey  violets. 

I-  Acaulescent ;  flowers  scapose. 
A.  Plants  stoloniferous. 

Corolla  purple ;  introduced,  fragrant  species.  *  l.    V.  odoraia* 
Corolla  white  or  yellow. 

Corolla  yellow  ;  leaves  orbicular.  2.    K  rottindifoUa, 
Corolla  white. 

T 

Cleistogenes  deflexed ;  leaf-blades  from 
broadly  ovate  to  orbicular. 

Upper  and  latepl  petals  twice  as 

long  as  broad ;  petiole  not 

spotted.  *3*    y>  hlanda. 

Upper  and  lateral  petals  thrice  as 

long  as  broad ;  petioles  red- 

spotted.  '*^4.    V,  LeConteana, 
Cleistogenes    erect ;     leaf-blades     from 

narrowly  oval  to  linear. 
Leaf-blades     from     lanceolate     to r 

linear-lanceolate.  *5.    V,  lanceolaia. 

.    Leaf-blades  oval  or  ovate-oblong.        *6.    V.  przmulaefoiia, 
B.  Plants  not  stoloniferous, 

Cleistogamous  flowers  wanting ;  petals  beardless ; 
leaves  divided. 

Upper  petals  purple,  lower  blue.  7.    V,  pedata. 

*       Upper  and  lower  petals  of  the  same  colon         "*  8.    V,  pedata  linearilohcti 
Cleistogenes  usually  present ;  lateral    and   often 

the  lower  petals  bearded. 
Cleistogamous  flowers  deflexed,  horizontal  or 

on  short  spreading  peduncles. 
Plant  glabrous  or  nearly  so. 

Leaf-blades  attenuate  ;  petioles  gla- 

brous ;  petals  light-blue. 
Leaf-blades   but   little    longer 

than  broad.  *9.    F.  affinis. 
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*  lo.    V.  nepeiaejona 
Leaf-blades  twice   as   long  as 

broad,  deeply  cordate. 

Leaf-blades  acute,  deeply  cordate  ; 

petioles  pubescent ;  petals   deep 

purple-blue,  the   upper  ones  re- 
flexed. 

Plant  pubescent  or  hirsute. 
Leaves  entire. 

Plant  less  than  1  dm.  high ; 

leaves  spreading,  hirsute 

above,  glabrous  beneath.        *I2,    V,  villosa. 

* 

1 1.    F.  papilii  nacea. 

Plant  more  than  l  dm.  high  ; 

leaves    erect,    softly  pubes- 
cent throughout. 

Leaves lobed. 
*  14,    F.  paTmata  variabilis 

Lobes  extending  about  to  center 

of  the  blade,  or  blades  deep- 

ly 3-lobed. Lobes  extending  nearly  or  quite 
to  the  base  of  the  blade, 
lobes  more  than  3. 

Corolla  deep  purple-blue, 

early  leaves  entire.  ^14. 
Corolla   light-blue ;  early 

leaves  lobed.  * 

13.    V,  pahnaia. 

V.  palmata  variabilis 

Cleistogenes  erect  or  ascending  on  long  pe- 
duncles. • 

Leaves  lobed  or  divided. 

Sepals  with  short  blunt  auricles  at 
base  ;  leaves  ciliate  ;  cleistogenes 

on  peduncles  5-6  cm.  long. 
Sepals  long-auricled  at  base  ;  plants 

glabrous;  cleistogenes  on  pedun- 
cles 10-15  *^^*  ̂ ^ng. 

Lobes  extending  nearly  to  base 
of  blade,  the  5-9  lobes 
linear-lanceolate,  the  middle 
lobe  3-divided. 

Lobes  irregular,  extending  to 
or     somewhat    beyond    the 

15.    K  pahnaia  Angellae. 

*l6.    V.  Slcnedna. 

* 

17,    V,  Brittoniana, 

middle  of  blade. 

*i8.    V.  Brittoninna  X  ctuullata. Leaves  entire  ;  crenate  or  dentate,  or  in- 
cised at  the  base,  not  deeply  lobed. 

Leaf- blades   cordate -ovate  or  cor- 

date-oblong in  outline. 
Plant     glabrous ;     leaf-blades 

cucullate,  broadly  ovate-cor- 
date, sinuate-dentate. 

Leaf-blades    pubescent ;     cre- 
nate-dentate. 

* 

19.    V.  cticuUata, 
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Leaf-blades  oblong-o%'ate, 
blunt,     shallowly    cor- 
date. 

Leaf-blades  ovate,  deeply 
cordate,  acute. 

Leaf-blades    not    cordate-ovate   or 

cordate-oblong  in  outline. 
Leaf-blades  ovate-sagittate  or 

oblong-lanceolate  and  sagit- 
tate. 

Plant  densely  pubescent 

or  villous;  petioles  usu- 
ally shorter  than  the 

blades. 

Plant  glabrous  or  ciliate ; 

petioles  usually  longer 
than  the  blades. 

Leaf-blades  triangular  in  out- 
line,   dentate   or   incised  at 

the  base. 

Plant  sparhigly  pubescent ; 

leaf-blades  longer  than 
broad,    usually   dentate 

* 20.    K  conjugens 

22.    V,  finibi  iaitila  aherrans. 

*  2 1 .    V,  Jimbriatula 

23.    F.  mgiitaia. 

leaf- 

at  base. 

Plant      glabrous ; 

blades    mostly    broader 
than  long. 

Auricles  of  the  sepals 

very  long ;  blades 
dentate  or   incised 
at  the  base. 

Auricles  of  the  sepals 
short    and    blunt; 

*24.    K  Porietiana. 

*25.    V,  tmarginata. 

con- 

leaf-blades 

spicuously      pecti- nate. 
*  26.    V,  pedinata. 

11.     Caulescent ;  leafy-stemmed 
M 

A.  Corolla  yellow ;  leaf-blades  ovate-reniform,  entire. 
Plant  pubescent ;  root-leaves  usually  wanting. 
Plant  glabrate  ;  root-leaves  usually  present. 

B.  Corolla  purple,  white  or  cream-colored. 
Stipules  entire  ;  petals  white  or  tinged  with  pur- 

ple. 
Stipules  incised  or  pinnatifid. 

Perennial ;  stipules   much  smaller  than  the 
leaf-blades. 

Petals   cream  colored,    the   lowei    ones 

purple-veined. 

*27. 

*28. 

V,  fubescens. 
V.scabrtKSctda 

29.    V,  canadensis* 

30.    V*  striata. 
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Petals  blue  or  purple,  rarely  white. 

Spur  shorter  than  the  petals. 

Spur  longer  than  the  petals. 

Annual ;    stipules   nearly    as  large    as    the 
blades. 

31- 

*32 

V,  rostrata. 

33.    V.  Rafinesquii, 

Sets  of  the  violets  collected  in  Middlesex  County  have  been 

placed  in  the  herbaria  of  the  New  York  Botanical  Garden  and  the 

National  Museum,  and  in  the  private  herbaria  of  Mr.  Witmer 

Stone  and  President  Ezra  Brainerd.  The  first,  and  therefore  most 

complete  set,  is  retained  in  the  writer's  own  herbarium. 
United  States  National  Museum, 

E^jicplanatfou  of  plates  i6-x8 

Plate  16 

Viola  Sioneana  House,  natural  size.     Ay  flower  capsule.     By  cleistogamous  cap- 
sule. 

Plate  17 

Viola  Brittoniana  X  cuctillata  House,  natural  size.      A^  cleistogamous  flower 
B^  cleistogamous  capsule. 

Plate  18 

Viola pecfinafa  Bicknell,  natural  size. 



Bryological  Notes 
Elizabeth  Gertrude  Britton 

Some  changes  in  generic  names 

Some  recent  studies  of  Dr.  Small's  subtropical  Florida  collec- 
tions and  of  the  mosses  gathered  by  me  in  the  Bahamas  on  two 

recent  expeditions,  as  well  as  those  from  Jamaica  collected  by  Mr. 
Harris,  Mr.  Maxon,  and  Professor  Underwood,  make  it  desirable 

to  record  some  of  the  discoveries  which  I  have  made  in  trying  to 

place  some  of  the  most  puzzling  species. 
The  following  species  was  announced  as  a  new  species  of 

Cryphaca  at  the  Philadelphia  meeting  of  the  Sullivant  Moss  Chap- 
ter in  December,  and  drawings  were  shown  of  it.  I  have  since 

found  that  it  is  a  common  West  Indian  species  which  does  not 

belong  to  any  of  the  genera  to  which  it  has  been  referred,  so  I 

propose  a  new  generic  name,  Pseudocryphaea,  to  include  the  one 

and  only  species  known  to  me: 

Pseudocryphaea  flagellifera  (Brid.) 
Hyp 1816. 

?  Pterigynandrum  mtdicaule  Brid.  Bryol.  Univ.  2:   182.     1827. 
icJuun  fiagellift 259.      1827. 

Neckera  domingciisis  C.  Miilk  Syn.  Muse.  2:  95.      1850. 

Cryphaea?  leptodada  Sulk   Proc.  Am.  Acad.  5:  283.      1861. 
Paris,  Index  289. 

Mitt.  Jour.  Linn.  Soc.  I2  :  409.      1869. 
Paris,  Index  755. 

From  the  number  of  different  genera  in  which  it  has  been 

placed  it  is  evident  at  first  sight  that  there  is  something  wrong 

with  this  species.  It  is  not  a  Leucodoft^  as  the  leaves  are  costate ; 

it  is  not  a  Pilotrichella,  though  it  resembles  P.  cyvibifolia  in  the 

slightly  papillose  leaves,  formed  by  the  projecting  ends  of  the 

cells  ;  the  cells  of  the  leaves  resemble  more  closely  those  of  Lep- 
todon  trichomitrion,  but  the  plants  differ  in  their  striking  method  of 

branching  and  forming  slender  flagella ;  the  specific  names   given 
261 
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to  it  by  various  authors  show  this  to  be  the  most  marked  charac- 

teristic of  the  species.  The  same  habit  is  described  by  Correns 

in  Lcncodon  sciuroides.  He  states  that  it  is  dioicous  and  seldom 

fruits  and  is  propagated  by  brittle  branchlets,  a  habit  of  tree- 

growing  species.  The  young  stems  are  unbranched  and  simple, 

but  later  they  have  short,  small-leaved  lateral  branches  which  are 

brittle  and  fugacious  ! 

The  fruit  has  not  been  carefully  described.     This  is  a  transla- 
tion of  what  Miiller  savs  of  it : 

••  Perichaetium  long -exserted,  very  narrow,  pale;  leaves  long  lanceolate-acumi- ■ 

nate,  convolute,  long-reticulate  ;  capsule  on  a  long  slender  yellow  pedicel,  erect,  ovate, 
brownish. 

**  Very  common  throughout  the  Antilles  and  the  neighboring  borders  of  Venezuela, 
but  very  rarely  fertile,  first  collected  by  Bertero  in  San  Domingo, 

**  A  very  beautiful  and  very  distinct  species.     Fruit  of  N,  longiseta. 
n 

We  have  this  species  from  five  stations  near  Miami,  Florida, 

where  it  has  been  collected  by  Garber  and  by  Small ;  also  at  Lake 

Harris,/.  D,  Smith,  1 879.  It  was  distributed  from  Cuba,  Chas, 

Wright  68 ;  Porto  Rico,  Sintenis  jj,  Heller  S7 8  and  820,  0.  F. 

Cook  loji  ;  Jamaica,  Underzvood  2g8i  and  201^,  and  Maxo/i  S43. 
Also  from  Mexico,  near  Cordova,  C.  Mohr,  1857  and  Pringlc  214.6. 

In  searching  through  the  literature  to  see  whether  this  species 

had  previously  been  recorded  from  the  United  States,  I  found  in 

Kindberg's  European  and  North  American  Bryince  that  he  includes 
Alsia  abietina  under  Leptodon  with  L.  Smithii,  the  type  of  the 

genus  ;  that  he  separates  Z^/^^^/<?;/  trichomitrion  under  Forsstroemid 

Lindberg,  including  five  North  American  species ;  that  he  places 

under  A/sia,  A.  longipcs  and  A.  circinnata  (Brid.)  ;  and  transfers 
Alsia  californica^  the  type  species  of  this  genus,  to  Antitriclda 
and  rechristens  it  Antitrichia  psetido-californica,  because  there  was 
al  ready  zwA  ntitricJda  calif  or  nica  SuU.     He  tran  sfers  this  last  species ■  i 

to  a  new  genus  and  calls  it  Macouniella  californica  Kindb.  There 
are  five  distinct  propositions  here  which  will  be  taken  up  separately. 

There  is  no  question  that  Leptodon  Smithii  resembles  Alsia 

abietina  Sull.  in  its  circinate  habit,  but  it  is  a  very  superficial  resem- 
blance, which  the  leaf-characters  at  once  dispel !  There  is  a  much 

greater  resemblance  to  Pterobryimi  densiun  Hsch.  in  the  shape, 
serration  and  venation  of  the  leaves ;  but  the  prominent  spinose 
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teeth  on  the  back  are  pecuhar  in  A,  abietina^  and  resemble  those 

o{  Pterogonium  gracile^  though  the  size  and  habit  of  the  plants  is 

quite  distinct,  as  well  as  the  leaf-characters. 

Most  bryologists  will  admit  that  Leptodon  Smithii  and  Z.  Uiclio- 
initrion  are  not  congeneric  and  accept  Forsstroemia  Lindb.  for  the 

latter  and  its  allied  species  ;  but  Paris'  Index\  although  accepting r 

both  genera,  limits  Forsstroeniia  to  F.  trichomitrion  (Hedw,)  Lindb. 

and  some  other  exotic  species,  and  leaves  most  of  our  North 

American  species  in  Leptodon  with  L.  Smithii.  Kindberg  is  more 

nearly  correct  in  the  list  of  species  he  includes,  but  Cryphaca 

Ravenelii  belongs  where  Austin  placed  it ! 

Jaeger  in  the  Adtimbratio  listed  three  of  our  species  under 

Lasia  Beauv.  1805  ̂ ^^^^^  Bridel)  but  this  generic  name  is  antedated 

hy  Lasia  Loureiro,  1790,  and  that  is  why  Lindberg  substituted 

Forsstroemia  in  1862.  Sullivant  made  an  anagram  oi  Lasia  when 
he  described  Alsia  because  of  the  resemblance  between  Lasia 

trichomitrion  (Hedw.)  Beauv.  and  Alsia  californica  Sull.  This  is 
the  type  species  of  Alsia  and  its  synonymy  is  as  follows  : 

Alsia  californica  (Hook.  &  Arn.)  Sull.  Proc.  Am,  Acad.  Arts 

&Sci.  3:   185.      1857  ;  Muse.  Wilkes  Exp.  25. //.  25.      1859. 
Neckera  californica   Hook.  &  Arnott,  Bot.   Beechey   Exp.   162. 

1833. 

AntitricJiia  psejido-californica    
Kindb.   Eu.    and  N.  A.  Bryin.   9. 

1897. 

It  started  as  a  monotypic  genus,  and  it  was  not  till  1864,  in 

the  Icones,  that  Sullivant  enlarged  the  genus  to  include  Neckera 

abietina  Hooker.  This  was  undoubtedly  a  mistake  which  Kind- 

berg has  detected,  but  failed  to  rectify  in  the  correct  way.  I 
therefore  propose  the  following  new  name  : 

Dendroalsia 

Type  species  :  Dendroalsia  abietina  (Hook.) 
Neckera  abietina  YiQQ\^.^\x%z.  Y^y^oWcA  pL  7.      18 18. 
Pilot ricJium  abietinum  Brid.  Bryol.  Univ.  2  :  258.      1827. 

Type  locality:  N.  VV.   Coast  of  North  America.     Menzies, 
1792. 

Type  in  herbarium  of  Hooker. 

These  plants  were  figured  6  inches  high,  with  stems  naked 
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at  base  for  2-3  inches,  simply  pinnate  or  bipinnately  compound 

(often  with  flagelliferous  branches  2-3  inches  long)  leaves  long- 
acuminate.  The  cells  are  dorsally  papillose  to  base,  papillae  are 

larger  at  apex,  spinose  especially  on  the  end  of  the  vein,  seta  not 

entirely  immersed,  capsule  cylindric,  3  mm.  long ;  peristome  pale, 

papillose  and  densely  nodose ;  endostome  slightly  perforate,  also 

pale  and  papillose. 

Hooker  says  that  the  peristome  is  red  and  the  endostome  pale- 

yellow,  but  Schwaegrichen,  //,  /^o,  in  a  colored  plate,  figures  the 

peristome  as  a  light  yellowish-green. 

Apparently  this  is  a  very  rare  species  and  it  is  doubtful  if  Sul- 
livant  saw  typical  specimens  ! 

It  is  also  to  be  remembered  that  Sullivant  included  among  the 

synonyms  of  Alsia  abietina  his  Lcptodon  circinalis.  Again  it  seems 

clear  that  Sullivant  made  a  mistake  in  supposing  that  Hooker's 

specimens  were  the  same  as  his  and  in  stating  that  Hooker's 
specimens  were  not  typical  and  that  the  smaller  circinate  plants 

were  the  antheridial  plants  of  the  larger.  He  says  :  *'  The  speci- 

mens collected  by  Menzies,  and  figured  by  Hooker  and  Schwae- 
grichen (/.r.),  are  unusually  elongated  and  distinctly  pinnate, 

owing  doubtless  to  local  influences,  and  therefore  do  not  represent 

the  normal  form  of  the  species,  as  here  figured  from  numerous 

specimens  furnished  by  other  collectors."  A  comparison  of  Sul- 
livant's  figures  with  those  cited  above  will  show  the  macroscopic 
as  well  as  the  microscopic  differences  between  these  two  species. 
Specimens  of  Dcndroalsia  abietina  have  been  sent  to  me  by  J-  B. 

Leiberg  from  granite  ledges  near  Lake  Pend  d'Oreille,  Idaho, 
which  measure  8-10  inches  in  length,  are  doubly  pinnate  and 
have  long  slender  flagellate  branches.  They  are  also  much  less 

#  circinate  and  show  other  differences  from  the  smaller  species,  as 
the  following  synopsis  and  description  will  indicate : 

Plants  4-10  inches  high.     Leaves  papillose  to  base.  D.  abietina. 

Plants  2-4  inches  high.     Leaves  papillose  only  at  apex.  D.  circinalis. 

Dendroalsia  circinalis  (Sull.) 
Lcptodon  circinalis  Sull.  Bot.  Pac.   R.R.  Survey.  4  :    189.  //.  ̂ 

856 

Muse.  115.  //.  7^3.    1864. 
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■ 

Alsia  Macouitii  Kindb.  Bull.  Torrey  Club  17  :  275.      1890. 

Plants  seldom  more  than  3-4  inches  high,  more  circinate  when 
dry  than  D,  abiethia :  leaves  shorter,  i  mm.,  and  broader,  0.5 

mm.,  ovate-lanceolate,  less  serrate  and  acuminate  at  apex,  papil- 
lose only  above  the  middle,  papillae  smaller  and  more  numerous  ; 

i 

base  broader  with  strongly  revolute  margins,  vein  stouter  and 

less  spinosely  toothed  at  apex  :  capsules  shorter  and  broader,  with 

a  shorter  seta  more  completely  immersed  in  the  broader  and  less 

pointed,  perichaetial  leaves ;  peristome  longer  and  more  slender, 

less  papillose ;  endostome  perforate  ;  spores  larger  and  rougher. 

According  to  Kindberg,  the  only  American  species  of  Alsia  is 

A.  longipes  Sull.  &  Lesq.,  with  which  he  associates  a  European 

species  of  Eiirhy nchhi m ̂   E.  circinnatiun  (Brid.)  Br.  &  Sch.  This 

is  another  case  of  incomprehensible  confusion,  for  apparently,  there 
is  no  resemblance,  either  superficial  or  real  between  these  two 

species. 

Alsia  longipes  has  the  leaf-characters  of  Dntdroalsia,  but  differs 

in  its  sporophyte  in  several  ways,  having  a  long-exserted  seta,  a 
cylindric  capsule  and  an  endostome  with  appendiculate  cilia.  Still 

there  seems  no  necessity  for  separating  it  from  the  other  allied 

species,  so  the  following  name  is  proposed  : 

Dendroalsia  longipes  (Sull.  &  Lesq.). 

Alsia  longipes  Sull.  &  Lesq.  Muse.   Bor.-Am.  Ed.    2.  No.  jpp. 
1865.     Sull.  Icon,  Muse.  Supp.  85.  //.  6j,     1874. 
Type  station  :  On  shaded  rocks  in  deep  canyons,  Oakland, 

California,  Bolander.  This  species  must  be  rare,  as  it  is  recorded 
from  only  two  other  stations  in  California,  viz,,  near  Berkeley, 
M,  A,  Howe,  and  southern  California,  McClatchie,  and  one  In 
Alaska. 

Macoumella  Kindberg. 

It  is  with  much  regret  that  I  am  forced  to  believe  that  the 
liclla  Kindb.  will  not  stand.     As  has  already  been Macon 

'lift 

some  specimens  from  France  were  referred  to  it.     The  type  species 

of  Antitrichia  is  A.  airtipetidula.     Limpricht  in  the  Laubmoose 

tipemhda  var.  Jiisp 

lift 

giers, 
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Spain  and  Italy,  had  been  referred  by  Schimper  himself.     He  gives 

a  short  and  excellent  key  to  separate  theni,  which  is  translated  as I 

follows : 

Leaves  plicate,  with  accessory  veins.  -^.  ctirtipendula. 

Leaves  not  plicate,  with  only  one  vein.  A,  calif ormca, 

.  A  careful  comparison  of  European  specimens,  descriptions  and 

illustrations  has  convinced  me  that  all  five  of  the  differences 

claimed  by  Kindberg  to  separate  van  gigantca  as  a  species,  are 

variable  and  unreliable.  A  large  series  of  European  specimens  in 

the  Jaeger  Herbarium  shows  this  and  the  description  given  by 

Limpricht  in  the  Lauhnioose  indicates  a  variable  species.  He  states 

that  the  stems  may  be  simple  or  branched,  the  branches  thick  at 

the  apex  or  slender,  often  flagellate ;  the  leaves  mostly  serrate, 

with  1-2  accessory  veins  on  each  side  of  the  midvein  ;  and  the  seta 

straight  or  curved.  He  recognizes  two  varietal  names  in  a  foot- 
note but.  evidently  considers  them  of  little  importance. 

Antitriclda  tendla  Kindb.  and  var.  flagcllifera  R.  &  C.  seem 
'dpendiila 

thing. 

The  American  species  of  Erpodium 

In  both  editions  of  Paris'  Index  Bryologicus  this  genus  is  cred- 
ited to  Bridel,  yet  he  used  it  only  as  a  subgcftus  of  Anoectangiiun 

and  Carl  Miiller  (Bot.  Zeit.  i  :  774.  1843)  was  the  first  to  use  it 

as  a  generic  name.     Of  the  20  species  recognized,  9  are  credited F 

to  America,  3  are  from  Paraguay,  2  from  Argentina,  2  from  Bra- 
zil,  I  from  Mexico  and  i  from  the  West  Indies.  Of  these  Erpo- 
dhim  domingcnse  is  reported  as  having  been  collected  in  Cuba, 
J 

station  Sto.  Domingo  Is 
omitted  from  the  second  edition,  though  it  is  the  only  one  cited  in 

the  first !  Recent  collections  from  Jamaica  by  Professor  Under- 
wood include  one  specimen  of  this  rare  and  interesting  genus, 

which  I  have  referred  to  Erpodium  domingcnse  from  the  descriptions 

only,  not  having  any  specimens  for  comparison  !  Erpodium  dofft- 
ingense  is  the  type  species. 

Erpodium  domixgexse  (Brid.)  C.  Mull.  Bot.  Zeit.  i  :  773.      i843- 
Anoectangiiun  Erpodium  domingense  Brid.  Bryol.  Univ.   2  :    167. 

1827. 
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Anoectangium?  doiningense  Schwd^cgv.  Suppl.  pi.  26 j.  1829-30. 
Pilotrichwn  doiningcnsc  C.  Miill.  Syn.  Muse.  2  :  184.      1851. 

Type  locality:  Sto.  Domingo.  Coll.  Balbisius.     On  ta*ees. 
Plants  closely  appressed,  light-green  or  brown  ;  stems  creeping 

and  rooting,  branches  short  and  irregular.  Leaves  imbricated  and 

appressed,  overlapping  half  their  length,  ecostate,  entire  but  the 

margins  crenulate  with  papillae;  apex  rounded;  cells  large,  O.013 

X  0.018  mm.,  all  thick  and  obscure  ;  basal  cells  longer  and  smooth  : 

autoicous  :  antheridia  few,  in  a  small  axillary  bud  without  para- 

physes :  archegonia  terminating  short  lateral  branches;  perichac- 
tial  leaves  with  acute  spreading  points  ;  seta  short,  nearly  or  quite 

immersed  :  capsules  erect,  i  mm.  long,  cylindric,  pale-yellow,  con- 

tracted below  the  mouth  when  dry,  w^alls  parenchymatic,  thin  at 
base  ;  neck  stomatose  ;  peristomes  none,  lid  conic,  apiculate;  calyp- 

\. 

tra  not  seen  ;  spores  green,  smooth,  0.027-0.032  mm. 
On  trees  in   Sto.  Domingo,  Porto  Rico  and  Hope  Mines  near 

Kingston,  Jamaica,  Z.  M.  Underivood  4.,  24  January,  1 903. 
Remarkable  for  its  resemblance  to  the  Hcpaticae^  especially 

certain  species  of  FntUania  for  which  it  has  been  mistaken  and 

hence  probably  has  seldom  been  collected. 

Erpodium  cubense  E.  G.  Britton,  n.  sp. 

Erpodmni  domiiigense  fide  Paris  Index  ed.  2.  156? 

Only  a  few  scraps  selected  from  Charles  Wright's  Cuban 
Hepaticae  by  C.  F.  Austin  have  been  seen,  so  the  general  aspect 
of  this  species  is  unknown,  but  the  leafy  stems  are  similar  to  those 

of  Erpodhim  domingense  and  might  easily  be  mistaken  for  them. 
The  leaves,  however,  are  smaller  and  more  blunt  at  apex ;  the 
marginal  apical  cells  are  rectangular  and  smaller,  only  0.005- 
0.008  mm.  and  obscure,  with  small  dense  papillae;  the  cells  are 
rhomboldal  in  the  upper  part  of  the  penchaetial  leaves  and  0.008 
X  0.0 1 3  mm.  ;  the  capsule  is  sessile  and  quite  immersed,  only  0.5 

mm.  long,  ''with  a  fragmentary  peristome ''  y?^/^  Austin;  the 
calyptrao.25  ̂ "^-  with  lobed  base;  spores  0.013  mm.  Found  by 

Austin  with  Lejeunea,  no.  20 ig  of  Wright's  Cuban  Hepaticae. 
Type  from  the  Herbarium  of  C,  F.  Austin. 

Type  locality  ? 

This  species  differs  from  E.  domingense  \n  having  leaf-cells 
one-half  the  size  and  more  dense  and  obscure,  and  in  its  smaller 
and  immersed  capsule. 
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These  specimens  were  in  the  herbarium  of  P.  V.  LeRoy  for 

Neu' 
Garden. 

Erpodium  biseriatum  (Austin)  Austin,  Bot.  Gaz.  2:  142.  1877. 
LcJ€unca  biscriata  Austin,  Proc.  Acad.  Sci.  Phila.  21  :  225.   1869. 

Stems  slender,  i  cm.  long  and  (with  leaves)  about  i  mm.  wide. 

l^eaves  0.40-0.50  mm.  long,  unequal  at  base,  cells  at  apex  dis- 

tinct, hexagonal  or  rounded,  0.003  ̂   0.013  ̂ "^^^^  ̂ '^  diameter  with 
thick  brown  walls,  basal  and  central  cells  longer  and  narrower, 
0.0 10  X  0.040  mm.,  the  translucent  marginal  cells  not  papillose, 

dorsal  cells  with  from  4-8  minute  papillae.     Fruit  unknown. 
Collected  with  Lejciinca  SiiUivantii  by  W.  S.  Stillivant  near 

Augusta,  Georgia,  in  1845. 

These  specimens  and  a  full  series  of  notes  were  sent  to  Man- 

chester, England,  with  Austin's  hepatics  and  remained  there  a 
number  of  years  in  the  herbarium  of  W.  H.  Pearson.  They  were 

subsequently  returned  and  placed  among  the  Hepaticae  in  the 
Columbia  University  Herbarium  where  they  were  found  by  Dr. 
M.  A.  Howe, 

Erpodium  Pringlei  E.  G.  Britton,  n.  sp- 

Plants  in  thin,  appressed,  glaucous-green  mats  ;  stems  creep- 

ing and  branching,  branches  short :  leaves  densely  imbricate,  squar- 
rose  with  spreading  points,  ovate,  0.5  mm.  long,  apex  acute  or 
obtuse,  papillose  or  hyaline,  the  cells  hexagonal,  papillose,  large, 
0.013  X  0.021  mm.  in  diameter,  with  brown  walls  thickened 

at  angles,  collenchymatic ;  margins  entire  or  minutely  papillose- 
crenulate,  basal  cells  elongated  and  smooth;  perichaetial  leaves 

scarious,  erect-clasping,  apiculate,  with  clear  apical  cells  ;  capsule 
half-immersed,  I  mm.  long,  lid  apiculate,  mouth  bordered  by  red 
cells  as  well  as  the  lid ;  peristome  none  :  spores  rough,  0.027- 
0.035  mm. 

Type  station  :  Mexico,  near  Guadalajara,  C.  G.  Pringle,  1889, 

1893,  110.  16a. 

May  28,  1893,  and  Terzuela,  J 

This  genus  is  not  recorded  for  Mexico  by  Bescherelle  in  his 
Prodroimts  Bryologiae  Mcxicanae.     Dr.  Max 
E,  diver sifoliitm  C.  Mull,  appej 
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Hepaticae  of  Puerto  Rico 

V.  CERATOLEJEUNEA 

Alexander  W.  Evans 

(With  plates  19  and  20} 

Ceratolejetinea  is  one  of  the  most  natural  genera  of  the  Lejeu- 
neae,  and  its  distinctive  characters  were  appreciated  long  before  it 
was  formally  recognized  as  a  genus.     Apparently  the  West  Indian 

C,  cornuta  (Lindenb.)  Schiffn.  ̂   is  the  species  which  first  appears 
in  the  literature.    This  was  originally  described  as  2l  Jungerjnannia  f 

but  a  few  years  afterwards  was  referred  to  the  genus  Lejeunea  by 

Nees  von  Esenbeck.J     Meanwhile  Dumortier  had  placed  it  in  his 

newly  proposed  genus    Colura,  §   of  which  the  type  species  was 

Jwigermannia  calyptrifolia  Hook.     The  two  species  are  totally  dis- 
tinct in  their  vegetative  structure,  having  little  in  common  except 

their  horned  perianths,  and  even  in  these  there  are  structural  differ- 
ences of  importance.      In  spite  of  these  facts,  they  are  still  kept 

together  in  the  Synopsis  Hepaticarum  under  the  section  Ceratanthae 

of  the  genus  Lejeunea.\\      The  authors,  however,  divide  this  section 

into  two  subgroups,  Genumae  and  Aberrantes,     The  first  of  these 

corresponds  exactly  with  the  genus  Ceratolejeimea,  as  now  under- 
stood by  most  writers,  and  includes  C.  cornuta  and  about  fifteen  oi 

its  Immediate  allies.      The  second  is  a  much  more  artificial  group 

*Bot.  Jahrb.  23  :   583.      1897. 
t  Lindenberg,  Nova  Acta  Acad.  Caes.  Leop. -Carol.  14,  suppl.:  23.     1S29. 
JNaturg.  der  europ.  Leberm.  3  :  265.      1838. 

\  Recueil  d'Obs.  sur  les  Jung.  12.      1835. 
Z.  c.  399.     1845. 

[The  Bulletin  for  May  (32':  22^-2-] 2.  pi.  g-i8)  was  issued  27  My  1905.] 
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and  includes  species  belonging  to  the  two  modern  genera  Coluro- 

lejeunca  and  Leptolejennca.  Many  years  later  Trevisan  *  revived 

Dumortier's  genus  Cohtra,  giving  it  the  same  hmits  as  the  section 

Ceratanthac  of  the  Synopsis.  The  subsequent  history  of  Cerato- 

lejewiea  is  the  same  as  that  of  other  genera  of  the  Lejeuneae ;  it 
was  first   described  as t 

t 
Ceratolejainca  Is  composed  entirely  of  tropical  and  subtropical 

species  and  attains  its  highest  development  in  the  mountainous  for- 

ests of  America,  A  few  species,  however,  are  known  from  paleo- 

tropic  regions  and  from  the  islands  of  the  Pacific.  The  plants 

usually  grow  on  rotten  logs  or  on  the  bark  of  trees  or  shrubs  but 

sometimes  occur  on  shaded  rocks  or  even  on  living  leaves.  As  a 

rule,  a  given  species  is  more  or  less  particular  in  its  choice  of  a 

substratum.  In  some  cases  the  plants  grow  mixed  with  other 

hepatics  but  it  is  much  more  usual  to  find  them  in  pure  mats, 

which  sometimes  measure  several  feet  in  length.  The  stems  are 

at  first  prostrate  and  cling  closely  to  the  substratum,  but  in  old 

mats  the  plants  become  depressed-cespitose  and  often  stratified 

in  appearance  and  the  branches  assume  a  more  or  less  parallel 

position. 

Although  classed  among  the  Lejeuneae  Schizostipae,  the  spe- 
cies of  Ceratolejennea  are  more  robust  than  is  usual  in  this  group 

and  are  further  distinguished  by  their  olive-brown  color  and  by 

their  glossiness.  The  color  is  due  to  a  pigmentation  of  the  cell- 

walls  and  is  sometimes  pronounced  enough  to  make  the  plants 

appear  almost  black ;  under  other  circumstances  it  is  hardly 

sufficient  to  mask  the  green  color  of  the  chloroplasts.  In  their 

general  appearance  the  plants  bear  a  strong  resemblance  to  certain 

genera  of  the  Holostipae,  such  as  Lopliolejeiuiea  and  Odontolejcnn^^- 

The  leaves  are  imbricated,  although  rarely  densely  so,  and  the 

lobe  is  broad  and  falcate,  spreading  widely  from  the  axis.  In  the 

majority  of  cases  the  lobe  is  convex  and  the  apex  more  or  less 

reflexed.  The  antical  margin  is  rounded  except  in  the  basal  region, 

but  the  postical  margin  is  more  variable,  being  sometimes  slightly 

rounded,    sometimes    nearly    straight    and     sometimes    distincUy 

*Metn.  r.  1st.  Lomb.  Ill,  4:  401.     1877. 
t  Hep.  Amaz.  et  And.  198.      1884. 

%  Engler  &  Prantl,  Nat.  Pflanzenfam.  i^  :   125.     1893. 
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incurved.  The  apex  is  usually  broad  and  blunt  but  is  frequently 
abruptly  apiculate  or  acute.  In  some  cases  the  margin  of  the  lobe 

is  entire  throughout  or  indistinctly  crenulate  from  projecting  cells, 
in  other  cases  it  is  more  or  less  toothed,  especially  in  the  apical 

region,  and  in  a  few  species  it  is  sharply  spinose.  The  leaves  are 

exceedingly  variable  in  certain  species,  and  the  degree  of  mar- 
ginal dentation  must  always  be  used  with  caution  as  a  diagnostic 

character. 

Except  near  the  base  of  the  lobe,  the  leaf-cells  are  mor^  or  less 
convex,  and  their  walls  are  strongly  thickened  throughout  The 

middle  lamella  appears  as  a  fine  but  distinct  line  and  is  clearly 

visible  without  the  use  of  reagents  (plate  19,  figures  5,  15}. 
The  thickening  is  deposited  upon  this  lamella  in  the  form  of  a 

layer  and  is  practically  uniform  over  both  horizontal  and  vertical 

walls  except  for  the  scattered  pits  connecting  the  cells  (figures  6, 

16),  Viewed  from  the  surface  of  the  lobe,  the  thickenings  appear 

in  the  form  of  large  and  often  confluent  trigones  with  occasional  in- 
termediate thickenings.  The  degree  of  thickening  often  varies  in  a 

single  species,  and  is  apparently  dependent  upon  external  conditions. 

Ocelli  can  frequently  be  demonstrated ;  they  differ  from  ordinary 

cells  in  their  larger  size,  in  their  thin  walls  and  in  their  more  oily 

contents  (plate  20,  figure  7).  In  the  majority  of  the  species  they 

occur  singly  or  in  small  irregular  groups  near  the  base  of  the  lobe, 

but  in  at  least  one  species  they  form  a  short  row  simulating  a 

nerve.  In  certain  species,  the  number  and  even  the  occurrence  of 

ocelli  is  subject  to  variation,  some  of  the  leaves  failing  to  develop 
them  altogether. 

The  lobule  when  normally  developed  conforms  very  closely 

to  that  described  for  Prionolejetinea  and  for  certain  other  genera 

of  the  Lejeuneae,  the  hyaline  papilla  being  proximal  in  position 

^  and  the  apical  tooth  short  and  curved  (plate  19,  figure  18  ;  plate 
20,  FIGURES  10,  1 1,  24).  The  free  margin  of  the  lobule  is  involute 

to  beyond  the  apex  and  appressed  to  the  lobe,  the  apical  tooth 

and  the  sinus  helping  to  form  the  opening  into  the  water-sac. 
The  lobule  is  inflated  throughout  and  is  more  or  less  curved  in 

the  outer  part  (plate  19,  figures  12,  13;  plate  20,  figures  i, 

3,  19)- 

The   type   of    lobule  just   described    is,    however,    subject  to 
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two  modifications,  both  of  which  tend  to  hicrcase  the  size  of  the 

water-sac.  In  the  first  the  keel  is  so  strongly  arched  that  it  is 

approximately  semicircular  in  outline  (plate  19,  figure  2).  At 

the  same  time  the  free  portion  of  the  lobule,  which  is  involute 

throughout  its  entire  length  and  appressed  by  its  surface  to  the 

lobe,  shows  a  distinct  fold  of  involution  almost  as  strongly  arched 

as  the  keel  itself  The  result  is  that  the  water-sac  becomes  almost 

spherical  in  shape  and  exhibits  a  very  minute  opening.  The  free 

margin  of  such  a  lobule  is  rounded  and  the  apical  tooth  shorter 

than  usual  and  nearly  straight  (figure  9) ;  the  hyaline  papilla 

maintains  its  usual  position  and  appearance.  With  this  first  mod- 
ification of  the  lobule,  the  lobe  is  sometimes  as  large  as  in  ordinary 

leaves,  but  is  often  considerably  reduced  in  size. 

In  the  second  modification  of  the  lobule  the  pecuharities  of  the 

first  are  exaggerated,  and  the  water-sac  is  several  times  larger 

than  in  normal  leaves.  Enlarged  water-sacs  of  this  type  are  de- 

scribed as  "  utriculi ''  and  occur  singly  or  in  a  pair  at  the  base  of 
a  branch  (plate  19,  figures  i^  4,  12,  14  ;  plate  20,  figure  4). 

The  keel  is  here  so  strongly  arched  that  it  forms  rather  more  than  a 

semicircle  and  is  quite  a  little  longer  than  the  free  margin.  The 
free  portion  of  the  lobule  is  in  the  form  of  a  small  lamina,  which 

varies  in  shape  from  rectangular  to  trapezoidal  and  is  usually  cut 
off  square  at  the  end.  This  lamina  is  revolute  and  concealed 

within  the  water-sac.  Sometimes  it  is  slightly  concave  and  helps 
to  form  an  oval  opening  into  the  sac  ;  sometimes  it  is  strongly 

concave  and  the  opening  becomes  more  nearly  circular.  The 

apex  and  the  hyaline  papilla  are  essentially  the  same  as  in  the  sec- 
ond modification.  The  free  portion  of  the  lobe  is  very  greatly 

reduced  in  size. 

Certain  species  constantly  develop  the  normal  type  of  lobule 
or  produce  the  spherical  modification  only  in  exceptional  cases; 

others  show  a  preference  for  the  spherical  form  but  sometimes  re- 
vert to  the  normal ;  still  others  exhibit  both  normal  and  spherical 

lobules  in  almost  equal  number.  In  certain  species  the  utriculi 
are  apparently  never  developed;  in  others  they  occur  with 
greater  or  less  frequency.  In  all  probability  the  development  of 
both  spherical  lobules  and  utriculi  is  dependent  upon  external 
conditions,  but  at  the  present  time  no  definite  statements  to  this 
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effect  can  be  made.      Of  course,  under  some  circumstances  the 

lobules  fail  to  develop  or  present  a  very  rudimentary  appearance. 
The  underleaves  are  attached  by  an  almost  straight  line  of 

insertion  and  often  show  a  rudimentary  disc  In  the  basal  region,^ 

from  which  the  rhizoids  develop.  They  vary  In  shape  from  orbic- 
ular to  broadly  reniform,  and  the  base  varies  from  cuneate  to 

deeply  cordate.  In  the  majority  of  the  species  the  underlcaves 
are  bifid  ;  in  a  very  few  species  they  are  undivided.  The  margin 
is  commonly  entire. 

The  inflorescence  in  the  genus  seems  to  be  almost  equally  di- 
vided  between  autoicous  and  dioicous.  The  archegonial  branch 

varies  greatly  in  length  in  most  of  the  species,  but  is  invariably 
subtended  by  one  or  two  innovations,  which  are  themselves  often 

floriferous.  The  bracts  are  usually  connate  with  the  bracteole 

and  sometimes  with  each  other  (plate  20,  figure  17).  They  are 
rarely  much  larger  than  the  leaves  and  are  often  perceptibly 
smaller. 

The  perianth  is  perhaps  the  most  striking  feature  of  the  genus. 

It  is  more  or  less  obovoid  in  shape  and  abruptly  narrowed  into  a 

short  but  distinct  beak.  In  the  lower  part  It  is  nearly  terete  ;  in 

the  upper  part  the  antical  surface  is  plane  or  nearly  so,  but  there 

are  two  distinct  lateral  keels  and  two  postical  keels.  Each  of 

these  four  keels  grows  out  beyond  the  beak  in  the  form  of  a  hol- 
low horn,  which  sometimes  remains  short  and  sometimes  becomes 

nearly  as  long  as  the  remainder  of  the  perianth  (plate  19,  figures 

I,  12  ;  PLATE  20,  FIGURES  I,  2,  2i).  Such  a  hoHi  Is  formed  by  the 

rapid  growth  and  division  of  the  cells  in  the  upper  part  of  the  keel 

and  shows  at  maturity  a  group  of  small  and  thin-walled  cells  at  its 

apex,  very  different  from  the  thick-walled  cells  found  elsewhere  In 

the  perianth.  On  account  of  the  delicacy  of  these  cells,  the  horns 

often  become  irregularly  torn  at  the  apex  but  it  is  doubtful  if  they 

are  ever  normally  toothed  or  spinose.  In  rare  instances  a  fifth 

horn  grows  out  from  the  base  of  one  of  the  other  horns  and  is  sup- 

plementary to  it.  Of  course,  a  five-horned  perianth  of  this  type  is 

very  different  from  that  found  in  such  a  genus  as  Leptolejeunca^ 

where  the  fifth  horn  is  always  antical  in  position. 

Specialized  organs  of  vegetative  reproduction  have  not  yet  been 

observed  in    Ceratolejeunca,     It  is   not  unusual,  however,  for  a 
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leaf-cell  to  give  rise  directly  to  a  leafy  shoot  or  propagulum  with- 

out the  interpolation  of  a  protonemal  structure.  This  takes  place 

more  readily  in  a  leaf  which  has  become  detached  but  sometimes 

occurs  in  an  intact  leaf  Propagula  of  this  type  are  homologous 

with  those  described  for  PlagiocJiila, 

Five  species  of  Ceratolejeitnea  have  been  recorded  from  Puerto 

Rico.  Three  of  these  are  mentioned  in  Hampe  and  Gottsche's 

hst  of  Schwanecke's  hepatics  ;  namely,  Z.  ceratantha,  L,  patentis- 
sima  and  L,  variabilis.^  The  specimens  referred  to  Z.  ceratantha 
have  been  examined  by  Stephani  and  also  by  Schiffner.     Stephani w 

makes  them  the  type  of  his  new  Ceratohjcunca  Schzvaneckei ; 

Schiffner  finds  in  them  a  mixture  of  two  species,  the  one  indeter- 
minable and  the  other  referable  to  Z.  variabilis, ^  There  is  no 

very  good  evidence,  therefore,  that  Z.  ceratantha  has  been  really 

found  on  the  island.  In  the  paper  on  Puerto  Rico  hepatics  pub- 
lished  many  years  later  by  Stephani,  two  other  species,  Z.  cornuta 

and  Z.  spinosa  are  added  from  the  collections  of  Sintenis,J  but  the 

specimens  referred  to  Z.  cormtta  were  afterwards  described  as  Cera- 

tolejciiuea  Sintenisii  Steph.  Z.  cornuta^  therefore,  should  also  be 
considered  a  doubtful  member  of  the  flora.  In  the  collections 

made  by  the  writer  on  El  Yunque,  both  C,  spinosa  and  C> 

Schwancckei  occur  in  abundance,  and  there  are  also  specimens  of 

a  third  species  which  is  apparently  undescribed.  Heller's  speci- 
mens of  this  genus  are  mostly  sterile  but  add  a  few  fragments  of 

what  seems  to  be  Z.  {Ceratolejctinea^  brevinervis  Spruce,  Seven 
species,  therefore,  are  known  with  more  or  less  certainty  from 

the  island,  and  it  is  probable  that  several  others  remain  to  be 
discovered. 

Ceratolejeunea  spinosa  (Gottsche)  Steph. 

Lcjeunea  spinosa  Gottsche  ;  G.  L.  &  N.  Syn.  Hep.  402.      1845. 

sp 

i877-. Lcjeunea   {Cerato-Lejeiined)  spinosa    Spruce,  Hep.  Amaz.    et 
And.  211.      1884  (excluding  specimens  described). 

spinosa 238.      1895. 
Dark   olive-green   or   brownish,  growing  in   depressed   tufts  ; 

stems  0.17  mm.  in  diameter,  prostrate  and  loosely  adherent  tojbe ^    ^^^■^^^^^^^^■*^*^^^^^^^-^^^^^**^i^^^^^^^^^^i^"'-^^%   -^   ^ 

^  Linnoea  25  :  355,  356.     1852. 
f  Bot.  Jahrb.  23  r  582.     1897. 
%  Hedwigia  27  :  285,  291.      1888. 
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substratum,  irregularly  pinnate,  the  branches  obliquely  spreading, 
usually  short  but  otherwise  similar  to  the  stem  :  leaves  imbricated, 
the   lobe  more  or  less  convex  and   inflexed   at  the  apex,  falcate- 
ovate,  0.85  mm.  long,  0,6  mm.  wide,  antical  margin  nearly  straight 
near  base  and  stretching  partly  or  wholly  across  axis,  then  some- 

what curved  to  the  apex,  postical  margin  straight  or  nearly  so, 
apex  broad   but   usually  acute,  margin  coarsely  and  irregularly 
toothed  in  the  apical  region,  teeth  mostly  8  to  10,  variable  in  size, 
the  smallest  consisting  of  single  projecting  cells,  the  largest  about 
three    cells   long   and   two   cells   wide  at  the  base;  lobule   nor- 

mally of  the  spherical  type  but  often  poorly  developed,  0.25  mm. 
long,  0.2  mm.  wide,  hyaline  papilla  in  a  distinct  depression,  apical 
sinus    very    short    and    almost    straight;    utriculi    occasionally 

present;  cells   of  lobe  averaging  19/^  at  the  margin,  2"^  ft  in  the 
middle  and  46  x  28//  at  the  base,  trigones  large  and  often  con- 
fluent,  triradiate   and   rounded  at  the  ends  of  the  rays,  intermedi- 

ate thickenings  occasional,   subrotund  in  outline  ;  ocelli  usually 
absent  but  sometimes  occurring  singly  at  the  base  of  the  lobe  :  un- 
derleaves  distant,  orbicular,  0.35  mm.  long,  bifid  about  one  half 
with  erect  triangular  lobes  separated  by  an  acute  to  obtuse  sinus, 

margins  entire  or  vaguely  crenulate  or  angular  on  the  sides  :  in- 
florescence diolcous  :  female  branch  variable  in  length,  sometimes 

much  abbreviated,  the  flower  subtended  by  one  or  rarely  two  sim- 
ple and  sterile  innovations;  bracts  complicate,  obliquely  spread- 
ing, the  lobe  ovate,  r.r   mm.  long,  0.7  mm.  wide,  acute^  antical 

margin     more    strongly    curved    than    the    postical,    irregularly 

spinose-dentate*  except  near  the"  base,  the  teeth  mostly  10  to  20, 
lobule  lanceolate   to   narrowly  ovate  or  oblong,  0.75   mm.  long, 
0.25   mm.   wide,  margin  toothed   but  with   relatively  fewer  teeth 
than  the  lobe,  apex  acute  to  obtuse ;  bracteole  connate  on  both 
sides,  ovate,  0.75  mm.  long,  0.4  mm.  wide,  bifid  about  one  third 
with  erect,  triangular  and  acute  lobes  and  a  narrow  sinus,  margin 
as  in  the   bracts  but  with  smaller  and  fewer  teeth ;  perianth  im- 

mersed  (except  the  horns),  obovoid,  i   mrfi.  long,  0.5  mm.  wide, 
surface  roughened  by  the  convex  cells,  especially  along  the  keels, 
beak  short,  horns   about  half  as   long  as  the  main  body  of  the 

perianth  (0.35   mm.),  contracted  near  the  base,  inflated  and  en- 
larged toward  the  rounded  or  bluntly  pointed  apex,  more  or  less 

compressed,  smooth,  the  two  postical  horns  obliquely  spreading, 

the  two  lateral  widely   spreading  :   (^  inflorescence  usually  occu- 
pying a  short  branch,  more   rarely  terminal  on  a  longer  branch; 

bracts  in  one  to   six  pairs,  inflated,  shortly  and  subequally  bifid 
with  obtuse  divisions  and  strongly  arched  keel ;  bracteoles  at  base 
of  spike,  similar  to  the  underleaves  but  much  smaller;  antheridia 

single  orin  pairs:  mature  sporophyte  not  seen.  (Plate  19,  figures 
l-ii.) 
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On  the  bark  of  trees  or  on  prostrate  logs,  more  rarely  on  living 

leaves.  El  Yunque,  Evans  {42,  61,  74,  g7,  iSf).  Originally 

collected  in  Puerto  Rico  by  Sintenis  {j4,  jj).  Widely  distributed 

in  the  West  Indies,  the  type  locality  being  St.  Kitts,  where  it  was 

first  found  by  Breutel.  It  has  also  been  reported  from  the  follow- 

ing islands  :  Guadeloupe,  L Herminier ;  Dominica,  Elliott,  Lloyd; 

Martinique,  Duss ;  St.  Vincent,  Elliott;  Cuba,  Wrig-ht.  The 
specimens  from  the  Andes,  described  by  Spruce  as  L.  spiiiosa,  do 
not  belong  to  this  species. 

C.  spinosa  is  characterized  by  its  dentate  leaves,  usually  destitute 

of  ocelli,  by  its  strongly  inflated  and  subsphencal  lobules,  by  its 

small,  orbicular  underleaves,  by  its  dioicous  inflorescence,  and 

especially  by  the  peculiar  horns  of  its  perianth,  which  are  enlarged 

and  inflated  near  the  tips  and  yet  more  or  less  compressed.  In 

most  species  where  the  horns  are  elongated,  they  are  terete  and 

taper  gradually  to  a  point. 

Under  the  name  C.  spinosa  v^x ,  fiagelliformis ^  Stephani  "^  has 
described  a  peculiar  but  sterile  plant  from  Martinique  collected  by 

Duss.  It  differs  from  the  typical  C,  spinosa  in  its  much  looser 

habit,  the  leaves  being  distant  and  the  branches  slender  and  often 

microphyllous,  in  its  lobules,  which  are  either  poorly  developed 

or  else  conform  to  the  usual  type  of  lobule  found  in  the  genus, 

and  In  its  underleaves,  which  are  more  deeply  bifid.  Female 

specimens  of  the  same  plant  were  collected  by  the  writer  on  El 

Yunque   (/o/),  where   it   grew   sparingly   on   bushes.      In  these ■ 

specimens  the  underleaves  are  occasionally  subcordate  at  the  base. 

The  plants  present  every  appearance  of  being  distinct  from  C,  spi- 
nosa^ but  in  the  absence  of  perianths  it  would  perhaps  be  unwise  to 

separate  them. 

Ceratolejeunea  valida  sp.  nov. 

Olive-brown,  growing  in  depressed  mats  :  stems  0.17  mm.  in 
diameter,  elongated,  irregularly  pinnate,  the  branches  usually 
short  and  widely  spreading,  not  microphyllous  :  leaves  imbricated, 
the  lobe  convex  and  inflexed  at  the  apex,  broadly  falcate-ovate, 
I.I  mm.  long,  0.85  mm.  wide,  antical  margin  straight  or  nearly 
so  near  the  base,  then  strongly  arched  to  the  apex,  postical  margin 
less  strongly  arched  and  almost  straight  near  the  keel,  apex  broad, 

*Hedwigia34:  23S.     1895. 
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sometimes  rounded  but  usually  minutely  apiculate  and  often  bear- 
ing one  or  two  additional  teeth,  margin  otherwise  entire  ;  lobule 

always  conforming  to  the  normal  type,  narrowly  ovate  in  outline, 
strongly  inflated,  o.i/  mm.   long,  0.09  mm,  wide,  keel  more  or 
less  arched,  slightly  roughened  from  projecting  cells,  forming  an 
obtuse  angle  wath  the  postical  margin  of  the  lobe,  free  margin  of 
lobule  straight  or  nearly  so,  apical  tooth  short  and  slightly  curved, 
hyaline  papilla  in  a  slight  depression,  sinus  lunulate  ;  utriculi  fre- 

quent, occurring  singly  or  in  pairs  at  the  base  of  a  branch,  some- 
times attaining  a  length  of  0.65  mm.,  free  lamina  strongly  concave 

and  forming  a  cyhndrical  canal  leading  into  the  sac;  cells  of  lobe 
averaging  14/^  at  the  margin,  23/i  in  the  middle,  and  40  x  28/i  at 
the  base,  trigones  large  and  often  confluent,  triradiate  and  mostly 
truncate  at  the  ends   of  the  rays,  intermediate  thickenings  occa- 

sional, approximately  rectangular  or  quadrate  in  outline  ;  ocelli  not 
developed  :  underleaves  distant  to  slightly  imbricated,  nearly  plane, 
orbicular,  0.6  mm.  long,  rounded  at  the  base,  bifid  about  one  third 
with  erect,  acute  or  subacute  lobes  and  a  narrow  sinus,  margin 
entire,  rhizoids  when  present  springing  from  a  rudimentary  disc  : 
inflorescence  dioicous  :  female  branch  very  variable  in  length,  the 
flower  subtended  by  a  single,  short  and  often  floriferous  innovation  ; 
bracts  complicate,  obliquely  spreading,  the  lobe  ovate  to  orbicu- 

lar-ovate, 0.85  mm.  long,  0,6  mm,  wide,  apex  rounded,  apiculate 
or  subacute,  margin  entire  or  irregularly  toothed  near  the  apex, 
lobule  ovate-lanceolate  to  obovate,  0.55  mm.  long,  0.35  mm.  wide, 
rounded  to  acute  at  the  apex,  margin  entire  or  sparingly  denticu- 

late in  the  upper  part ;  bracteole  somewhat  connate  on  both  sides, 
broadly  ovate  or  oblong,  0.75  mm.  long,  0.6  mm.  wide,  bifid  about 
one  third  with  erect  acute  lobes  and  a  narrow  sinus,  margin  entire  or 
with  a  few  scattered  teeth  ;  perianth  immersed  (except  the  horns), 
obovoid,  I  mm.  long,  0.6  mm.  wide,  surface  roughened  especially 
along  the  keels,  apex  broad  and  with  a  short  beak,  horns  nearly 

half  as  long  as  the  main  body  of  the  perianth  (0.3  mm.),  cylin- 
drical  or  slightly  compressed  at  the  blunt  apex,  smooth,  the  two 

postical  horns  erect,  the  two  lateral  erect  or  somewhat  spreading  : 
(^  inflorescence  and   mature  sporophyte  not  seen.     (Plate   19, 
FIGURES  12-20.) 

On  bushes.     El  Yunque,  Evans  (pi). 
It  is  with  some  hesitation  that  C,  valida  is  described  as  new, 

partly  because  species  are  so  difficult  to  define  in  Ceratolcjciinca^ 

partly  because  it  is  so  closely  related  to  the  following  species.  Per- 

haps its  most  striking  peculiarities  are  found  in  the  leaf-cells  with 
their  extremely  thick  walls.  When  these  cells  are  viewed  from 

the  surface,  especially  in  a  flattened  leaf,  they  present  an  unusual 
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appearance  because  their  large  trigones  are  truncate  rather  than 

rounded  (figure  15).  The  species  is  also  noteworthy  because  it 

fails  to  develop  ocelli  and  spherical  lobules.  These  characteristics 

will  help  to  separate  it  from  C.  spinosa.  It  also  differs  from  this 

species  in  its  entire  or  sparingly  toothed  leaves,  in  its  larger 

underleaves,  in  its  entire  or  less  dentate  bracts  and  bracteoles, 

and  in  the  differently  shaped  horns  of  its  perianth. 

Ceratolejeunea  brevinervis  (Spruce) 
J 

//.  21.  f.  6-g.     1894. 
On  bark  of  trees  and  on  rotten  logs.     North   slope   of  the 

juillo  Mountains,  Heller  (1131  p.p.,  4-712 p.  /.).     Also  known 

Hi J 

There  is  only  one  important  respect  in  which  C,  brevinervis 

differs  from  C.  valida,  and  that  is  in  the  possession  of  a  false  nerve 

running  half  way  from  the  base  to  the  apex  of  the  lobe  and  con- 
sisting of  a  row  of  from  six  to  ten  ocelli.  In  some  cases  there  is  a 

second  and  shorter  row  lying  next  to  the  first.  The  ocelli  average 

about  40/^  in  length  and  seem  to  be  entirely  absent  from  the 

bracts.  Heller's  specimens  are  not  typical,  the  horns  of  the  peri- 
anth being  shorter  than  usual,  but  this  is  probably  because  they 

are  poorly  developed. 

Ceratolejeunea  Schwaneckei  Steph. 

25 

Lejeunea  cerataiitha   Hampe  &  Gottsche,    Linnaea 
1852.     (Not  Nees  &  Mont.) 

6Vra/i?/<f;V//«<?a  ̂ tr/^wa/z^c^^i  Steph.  Hedwigia  34 :  237.  i895- 

Varying  in  color  from  olive -brown  to  blackish,  growing  in  de- 
pressed mats:  stems  0.14  mm.  in  diameter,  loosely  appressed  to 

the  substratum,  elongated,  irregularly  pinnate,  the  branches 
usually  short  and  widely  spreading,  often  with  smaller  leaves  than 
the  stem:  leaves  imbricated,  the  lobe  convex  and  sometimes  in- 
flexed  at  the  apex,  falcate- ovate,  0.85  mm.  long,  0.6  mm.  wide, 
antical  margin  neariy  straight  near  base,  then  strongly  curved  to 
the  apex,  postical  margin  varying  from  slightly  outwardly  curved 
to  slightly  incurved,  often  nearly  straight,  apex  broad,  sometimes 
rounded  and  entire,  sometimes  apiculate  and  sometimes  with  two 
to  four  irregular  and  scattered  teeth,  margin  otherwise  entire ;  lobule 
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sometimes  conforming  to  the  normal  type  and  sometimes  spherical ; 
normal  lobule  strongly  inflated,  ovate  in  outline,  0.17  mm.  long, 
0.12  mm.  wide,  keel  arched,  slightly  roughened  from  convex  cells, 
forming  an  obtuse  angle  with  the  postical  margin  of  the  lobe,  free 

margin  of  lobule  straight  or  nearly  so,"  apical  tooth  short  and  blunt, 
somewhat  curved,  hyaline  papilla  in  a  scarcely  evident  depression; 
spherical   lobules  0.2  mm.  long,  apical  tooth  short  and  rounded, 
papilla  in  a  distinct  depression ;   utriculi  often  present,  singly  or  in 
a  pair  at  the  base  of  a  branch,  sometimes  attaining  a  length  of  0.5 
mm.;  cells  of  lobe  averaging  14//  at  the  margin,  22  ji  in  the  middle 
and  35  X  22  /-/  at  the  base,  trigones  large  and  often  confluent,  triradi- 
ate  and  rounded  at  the  ends  of  the  rays,  intermediate  thickenings  oc- 

casional, oval  to   rotund   in  outline;  ocelli  often  but  not  always 
present,  occurring  singly  or  in  a  pair  at  the  base  of  the  lobe,  aver- 

^S^^'^g  46  X  28 /^  not  developed  in  the  bracts  :  underleaves  distant 
to  imbricated,  plane  or  convex  when  s(^cn  from  below,  varying  in 
shape  from  orbicular  and  rounded  or  even  cuneate  at  the  base  to 

broadly  reniform  and  cordate  at  the  base,  0.25-0.5  mm.  long,  c).2  5- 
0.85  mm.  wide,  bifid  one  third  to  one  half,  the  sinus  narrow  and  usu- 

ally acute,  the  divisions  erect,  triangular,  acute  to  obtuse,  margin  en- 
tire :  inflorescence  dioicous  :  female  branch  variable  in  length  but 

rarely  very  short,  the  flowers  innovating  on  one  or  on  both  sides, 

the  innovations  usually  short  and  simple ;  bracts  complicate,  ob- 
liquely spreading,  the  lobes  ovate  and  connate  antically  at  the  base, 

0.85  mm.  long,  0.5  mm.  wide,  apex  rounded  or  apiculate,  margin 
entire  or  sparingly  and  irregularly  toothed  in  the  upper  part,  lobule 
ovate  to  ovate-lanceolate,  0.6  mm.  long,  0.2  mm.  wide,  rounded 
to  acuminate  at  the  apex,  margin   usually  entire  but  sometimes 
with  a  {qw  scattered  teeth  in  the   upper  part ;  bracteole   connate 
on  both  sides,  broadly  ovate  to   orbicular,  about  0.6  mm.   long, 
bifid  about   one  third  with   erect  and  acute  lobes  and  a  narrow 

sinus,  margin  entire  or  with  one  or  two  scattered  teeth   on  each 

side;  perianth  immersed  (except   the  horns),  obovoid,   1. 1    mm. 
long,  0.6  mm.   wide,  surface   slightly  roughened  especially  along 
the  keels,  apex  broad   and  with  a  short   beak,  horns  about  0.25 

mm.  long,  terete  and  gradually  tapering  to  the  acute  or  bluntly 
pointed  apex,   smooth,  the   two  postical  horns  erect  or  slightly 
spreading,   the    two   lateral    suberect    to   widely   spreading :    cf 

inflorescence  occupying  a  short  branch  or  terminal   on  a  longer 
branch,   sometimes  proliferating   at  the  apex ;  bracts  mostly   m 

three  to  six  pairs,  imbricated,  strongly  inflated,  shortly  and  sub- 
equally  bifid,  the  lobes  bluntly  pointed  ;  bracteoles  present  at  base 
of  spike,  orbicular,  bifid;  antheridia  usually  borne  singly  :  mature 

sporophyte  not  seen.     (Plate  20,  figures  1-18.) 
On  bark  of  trees  or  on  logs,  rarely  on  rocks  or  on  living  leaves. 
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g\     North slope Heller  (4646).     Known  only 

from  Puerto  Rico,  where  it  was  originally  collected  by  Schzvaneehe 
and  listed  as  L,  ceratantha  Nees  &  Mont. 

The  specimens  quoted  above  have  been  compared  with  a  por- 

tion of  the  type  material  of  C,  Schzvaneekei,  kindly  communicated 

by  its  author.  The  species  is  exceedingly  variable,  and  it  is  not 

unusual  to  find  the  whole  range  of  variation  exhibited  by  a  single 

plant  The  variation  shows  itself  in  the  apices  of  the  lobes,  in  the 

degree  of  marginal  dentation,  in  the  lobules,  in  the  degree  of  thick- 

ening in  the  walls  of  the  leaf-cells,  In  the  presence  or  absence  of 

ocelli.  It  is  in  the  underleaves,  however,  that  it  reaches  its  height 

In  some  cases  these  are  orbicular,  scarcely  wider  than  the  stem 

and  cuneate  at  the  base  ;  in  other  cases  they  are  broadly  reniform, 

six  times  as  wide  as  the  stem  and  deeply  cordate  at  the  base. 

Between  these  two  extremes  there  are  all  possible  gradations. 

The  bracts  and  bracteoles  are  also  variable  wath  respect  to  shape 

and  degree  of  dentation,  but  they  agree  in  being  always  connate 

with  one  another,  thus  forming  a  second  and  deeply  lobed  sheath 

around  the  true  perianth.  The  horns  of  the  latter  organ  do  not 

vary  to  any  extent  except  in  the  direction  which  they  assume. 
The  utriculi  are  often  found  at  the  base  of  short  and  simple 

branches,  the  remaining  leaves  of  which  have  spherical  lobules 

and  reduced  lobes  (figure  4).  Lobules  of  this  sort,  however,  are 

by  no  means  confined  to  such  positions  but  frequently  occur  on 
leaves  with  normal  lobes,  either  on  the  main  stem  or  on  leading 
branches. 

It  is  not  difficult  to  distinguish  C.  Schwaneckci  from  any  owt 

of  the  preceding  species.  From  C.  spinosa  it  may  be  separated 

by  its  less  strongly  toothed  leaves  and  bracts,  by  the  fact  that  it 

often  develops  lobules  of  the  normal  type,  by  the  variability  in  the 
shape  of  its  underleaves  and  by  the  tapering  horns  of  its  perianth. 

From  C.  valida  and  C.  brevinervis  it  may  be  distinguished  by  the 
rounded  thickenings  of  its  leaf-cells,  by  the  spherical  lobules  which 
It  so  often  develops  and  by  its  variable  underleaves. 

Ceratolejeunea  variabilis  (Lindenb.)  Schiffn, 

Lejeunea  variabilis  Lindenb.;  G,  L,  &   N.  Syn.   Hep.   399 
1845. 



Evans  :  Hepaticae  of  Puerto  Rico  285 

Colttra    variabilis    Trevis.    Mem.   r.   1st.   Lomb.   III.  4:    402, 
1877. 

Lejemtea  {Cerato-Lejetmed)  variabilis  Spruce,  Hep.   Amaz.  et \ 

And.  206.      1884. 
i 

Ceratolejemiea  variabilis  Schiffii. ;  Engler  &  PrantI,  Nat.  Pflanz- 

enfam,  i^:   125.      1893. 
On  bark  of  trees,  on  rotten  logs,  on  living  leaves  and  on  rocks. 

Without  definite  localities,  ScJiwanccke^  Sinteiiis,  The  species  is 
said  to  be  widely  distributed  in  the  American  tropics,  and  the  fol- 

lowing stations  may  be  quoted :  St.  Kitts,  the  type  locality,  B rent  el ; 
Dominica,  Elliott;  MsLttiniquc,  Hus not ;  Sl  Vincent,  Elliott ;  region 

of  the  Amazon,  Spruce.  No  specimens  from  Puerto  Rico  have 
been  seen  by  the  writer. 

C,  variabilis  is  very  closely  related  to  the  preceding  species  but 
differs  from  it  in  its  autoicous  inflorescence.  Whether  this  single 

difference  is  sufficient  to  separate  the  species  is  a  question  which 

cannot  be  answered  definitely  at  the  present  time. 

Ceratolejeunea  Sintenisii  Steph. 

Lcjeiinea   cormita   Steph.    Hedwigia   27:    285.      1888.     (Not 
Lindenb.) 

Ceratolejetmea  Sintenisii  Steph..  Hedwigia  34:  237.      1895. 

Olive -brown,  prostrate  and  loosely  adherent  to  the  substratum  : 

stems  0.1  mm.  in  diameter,  elongated,  densely  and  irregularly  pin- 
nate, the  branches  mostly  short  and  widely  spreading,  sometimes 

with  smaller  leaves  than  the  stem  :  leaves  imbricated,  the  lobe 

convex  and  more  or  less  inflexed  at  the  apex,  falcate-ovate,  0.7 
mm.  long,  0.45  mm.  wide,  antical  margin  arching  across  the  axis, 
rounded  from  very  near  the  base  to  the  apex,  postical  margin 
straight  or  nearly  so,  apex  broad,  rounded  p^or  bluntly  pointed, 
margin  entire  or  very  minutely  crenulate  from  projecting  cells, 
sometimes  angular-repand  in  the  outer  part ;  lobule  conforming 
to  the  normal  type,  strongly  inflated,  broadly  ovate  In  outline, 

0. 12  mm.  long,  0.09  mm,  wide,  keel  arched,  almost  smooth,  form- 
ing an  obtuse  angle  with  the  postical  margin  of  the  lobe,  free 

margin  of  lobule  somewhat  curved,  apical  tooth  short  and  blunt, 
slightly  curved,  papilla  in  a  shallow  depression,  sinus  lunulate; 

utricuH  occasionally  present  at  the  base  of  short  branches,  occur- 
ring singly,  0.35  mm.  long;  cells  of  lobe  averaging  13//  at  the 

margin,  20fx  in  the  middle  and  30  x  20/i  at  the  base,  trigones 

large,  triradiate  and  rounded  at  the  ends  of  the  rays,  often  conflu- 
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ent,  intermediate  thickenings  occasional,  oval ;  ocelli  developed 

singly  or  in  pairs  at  the  base  of  the  lobe,  46  x  23/^,  not  always 
present :  underleaves  imbricated,  plane  or  convex  from  below, 
reniform,  maximum  size  0.5  X  0.7  mm.,  rounded  to  cordate  at 

the  base,  bifid  one  fourth  to  one  half  with  erect,  acute  to  obtuse 

divisions  and  a  narrow  sinus,  margin  entire  or  nearly  so  :  inflor- 
escence autoicous  ;  female  branch  variable  in  length  and  some- 

times much  abbreviated,  the  flower  innovating  on  one  side  with  a 
short  and  often  floriferous  innovation  ;  bracts  complicate,  obliquely 

spreading,  the  lobe  ovate  to  obovate,  0.6  mm.  long,  0.45  mm. 
WMde,  rounded  to  obtusely  pointed,  entire  or  minutely  crenulate, 
lobule  oblong  or  ovate,  0.45  mm.  long,  0.15  mm,  wide,  rounded 
to  acute,  entire  or  nearly  so ;  bracteole  slightly  connate  on  both 
sides,  broadly  ovate,  0.6  mm.  long,  0.5  mm.  wide,  bifid  one  fourth 
to  one  third  with  erect  acute  lobes  and  narrow  sinus,  margin  entire 
or  minutely  crenulate;  perianth  about  half  exserted,  ovoid,  0.85 

mm,  long,  0.35  mm.  wide,  beak  short,  surface  smooth  except 
along  keels,  horns  about  0.15  mm.  long,  terete,  tapering  to  blunt 
points,  obliquely  spreading  :  (^  inflorescence  occupying  a  short 
branch  ;  bracts  loosely  imbricated,  in  three  to  six  pairs,  strongly 
inflated,  shortly  and  subequally  bifid,  the  lobes  blunt ;  bracteoles 
present  at  base  of  spike,  rotund,  shortly  bifid  :  mature  sporophyte 
not  seen. 

Near  Jabucoa,  Sinte?its  {i^s)>  t^^  type  locality. 

The  description  given  above  is  drawn  from  a  portion  of  the 

type  specimen  kindly  communicated  by  Stephani.  Although  this 

specimen  show^s  that  the  species  Is  probably  distinct,  it  does  not 
bring  out  clearly  the  range  of  variation,  and  it  may  be  necessary 

to  modify  the  description  in  certain  details  when  the  plant  becomes 
better  know^n.  For  this  reason  it  has  seemed  inadvisable  to  figure 
the  species  at  the  present  time. 

C.  Sintenisii  is  somewhat  smaller  than  the  preceding  species 
and  is  more  densely  pinnate.  In  its  autoicous  inflorescence  it 

agrees  with  C.  variabilis  but  differs  from  all  the  other  species 

known  from  the  island.  It  may  also  be  distinguished  by  the  ab- 
sence of  teeth  on  the  leaves  and  bracts  and  by  the  shorter  horns 

of  the  perianth.' 

Ceratolej  eunea  patentissima  (Hampe  &  Gottsche) 

Lejeiinea  patentissima  Hampe  &  Gottsche,  Linnaea  25:   355 
1852. 
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Lejemiea  {Harpalejejinea)  patcntissima  Steph.   Hedwigia  27: 
288.      1888. 

Dark    olive -brown,  scattered  :    stems  0.08  mm.  in  diameter, 
irregularly  pinnate,  the  branches  obliquely  spreading,  not  micro- 
phyllous  :    leaves    loosely    imbricated,    the    lobe     subsquarrose, 
convex,  strongly  falcate,  broadly  ovate  or  subrotund  beyond  the 
lobule,  0.35   mm.  long,  0.3   mm.  wide,  antical  margin  straight  or 
slightly  incurved  near  base,  then  very  strongly  outwardly  curved  to 
the  apex,  postical  margin  much  shorter,  more  or  less  curved,  apex 
broad,  rounded  or  apiculate,  margin  entire  or  vaguely  crenulate 
from  projecting  cells  ;  lobule  of  the  normal  type,  strongly  inflated, 
narrowly  ovate  in  outhne,  0.17  mm.  long,  0.08  mm.  wade,  strongly 
curved  forward  in  the  outer  part  with  a  narrow  tubular  opening 
into    the    water-sac,  keel    somewhat  arched,  slightly  roughened, 
forming  approximately  a  right  angle  with  the  postical  margin  of 
the  lobe,  free  margin  of  lobule  slightly  curved,  apical  tooth  rather 
long  and  tapering,  abruptly  curved  at  the  base,  normally  reaching 
to  the  end  of  the  keel,  papilla  in  a  distinct  depression,  sinus  short 
and  shallow;  cells  of  lobe  averaging  13^  at  the  margin,  i8/z  in 
the  middle  and  28  x  18//  at  the  base,  trigones  large  and  often  con- 

fluent, triradiate  and  with  truncate  rays,  intermediate  thickenings 

occasional,  also  truncate,  walls  often  appearing  uniformly  thick- 
ened on  account  of  the  minute  pits  ;  ocellus  when  present  single, 

at  base  of  lobe,  41x25/^:    underleaves  distant,  appressed  to  dis- 
tinctly squarrose,  orbicular,  0.2   mm.  long,   bifid  about  one  third 

with  an  acute  sinus  and  erect  or  subconnivent,  obtuse  to  acute 

lobes,  margin  entire  or  nearly  so  :  inflorescence  dioicous  :    9  inflor- 
escence   innovating    on    one   side ;    bracts   complicate,   obliquely 

spreading,  the  lobe  very  much  as  in  the  leaves  with  the  antical 

margin  much  longer  than  the  postical,  0.7  mm.  long,  0.5  mm. 

wide,  lobule  (in  single  specimen  seen)  obovate,  0.5  mm.  long,  0.2 

mm.  wide,  broad  and  apiculate  at  the  apex,  entire  ;  bracteole  con- 
nate on  both  sides,  ovate,  0.6  mm.  long,  0.4  mm.  wide,  bifid  about 

one  third  with  narrow  sinus  and  erect  lobes,  acute  or  obtuse  at  the 

apex;  perianth  almost  immersed,  obovoid,  0.7  mm.  long,  0.45 
mm,  wide,  beak  short,  horns  short  and  rounded,  scarcely  flattened, 

suberect :  antheridial  spike  (the  only  one  seen)  occupying  a  short 
branch  ;  bracts  in  three  pairs,  shortly  and  subequally  bifid  with 
rounded  or  obtuse  lobes  ;  bracteole  single  at  base  of  spike,  similar 

to  the  underleaves.     (Plate  20,  figures  19-26,) 
Mixed  with  other  bryophytes.    Puerto  Rico,  Sclnmnecke.    The 

species  has  apparently  not  been  collected  on  the  island  a  second 

time.     It  has,  however,  been  found  in  Cuba  by  Wright,  and  a  few 

fragments  of  it  occur  in  the  writer's  set  of  the  Hcpaticm  Ctihenses, 
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mixed  with  the  specimens  distributed  as  Lcjcnnea  ceratantlia.  It 

has  not  been  reported  from  any  other  localities. 

Reference  has  already  been  made  to  this  species  in  the  discus- 

sion of  the  genus  Harpalejennea.'^  Unfortunately  the  specimens 

preserved  as  the  type  do  not  agree  in  all  respects  with  the  origi- 

nal description,  the  most  important  discrepancy  being  with  regard 

to  the  perianth,  which  is  said  to  be  five-keeled  at  the  apex.  The 

single  perianth  studied  by  the  writer  is  in  the  Hampe  herbarium 

and  is  mounted  on  mica,  so  that  it  was  apparently  seen  by  the 

authors  of  the  species.  This  perianth,  as  shown  by  figure  21,  has 

four  blunt  horns,  and  it  would  therefore  appear  that  the  original 

description  is  incorrect  in  attributing  to  the  plant  a  five-keeled 

perianth.  Stephanif  has  described  a  specimen  of  this  species,  also 

presumably  a  part  of  the  type,  which  differs  somewhat  from  the 

normal  form.  This  specimen  is  said  to  have  distant  leaves  with 

the  lobe  squarrose,  ovate -lanceolate,  and  sharply  pointed.  A 

drawing  of  this  peculiar  plant,  which  he  has  kindly  supplied,  shows 

these  differences  clearly  but  agrees  with  the  specimens  described 

above  in  its  lobules  and  nnderleaves.  Whether  it  represents  an 

admixture  of  another  species  or  is  simply  a  slender  and  poorly  de- 
veloped form  of  C.  patentissima  can  hardly  be  determined. 

C.  patentissima  is  the  smallest  form  of  the  genus  known  from 

Puerto  Rico.  The  slender  lobule,  distinctly  curved  forward  in  the 

outer  part,  is  perhaps  its  most  striking  feature.  At  the  junction 

with  the  lobule  the  postical  margin  of  the  lobe  curves  abruptly 

inward,  the  consequence  being  that  the  outer  end  of  the  water-sac, 
enclosing  the  tubular  canal,  seems  to  be  entirely  free  from  the  lobe 

(figure  19),  The  true  conditions  can  be  made  out  only  by  dis- 
section. The  lobule  apparently  exhibits  no  modifications,  neither 

spherical  lobules  nor  utriculi  having  been  observed.  Aside  from 

the  peculiarities  in  the  lobule,  the  species  is  remarkable  for  its 
squarrose  and  strongly  falcate  lobes,  for  the  lack  of  teeth  on  its 
leaves  and  bracts  and  for  its  small  orbicular  underleaves.  The 

walls  of  the  leaf-cells,  also,  are  unusual  on  account  of  their  minute 

pits,  many  of  the  cells  being  apparently  thick -walled  throughout 
(figure  22). 

*  Bull.  Torrey  Club  30  :  547.     1903. 
tHedwigia  27:  288.     1888. 
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It  will  be  seen  from  the  foregoing  discussion  that  our  knowl- 

edge of  the  species  in  this  difficult  genus  is  still  far  from  complete. 
At  the  present  time  it  is  often  quite  impossible  to  determine 
whether  differences  are  specific  in  value  or  merely  due  to  varia- 
tion.  Apparently  the  plants  will  have  to  be  studied  in  the  field  as 
well  as  in  the  laboratory,  to  learn  if  possible  something  about  the 
causes  which  induce  variation  in  them,  before  we  can  hope  for 
definite  conclusions  on  certain  disputed  points. 

Yale  University. 
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Kxplauation  of  plates  X9  and  20 

The  figures  were  drawn  by  the  writer  and  prepared  for  publication  by  Miss  Hyatt. 
+ 

Plate  19 

Ceratolejeunea  spinosa  (Gottsche)  Steph,  I.  Part  of  plant  with  perianth,  postical 

view,  X  24.  2.  Part  of  stem,  postical  view,  X  24.  3.  Section  through  lobule,  cut 

parallel  with  the  stem,  X  45-  4-  Utriculus,  antical  view,  X  35-  5-  Cells  frommiddle 

of  lobe,  X  265.  6.  Section  through  cells  of  lobe,  X  200.  7.  Cells  from  antical  mar- 

gin of  lobe,  X  200.  8.  Cells  from  apex  of  lobe,  X  200.  9.  Apex  of  lobule,  X  ̂00, 

10.  Apex  of  underleaf  division,  X  200.  II.  Bracts  and  bracteole,  X  ̂ 4-  The  fig- 
ures were  all  drawn  from  specimens  collected  by  the  writer  (97). 

Ceraiohjetinea  valida  Evans.  12.  Branch  with  perianth,  postical  view,  X  24* 

13.  Part  of  stem,  postical  view,  X  24.  14.  Base  of  branch  with  utriculi,  antical  view, 

X  24.  15.  Cells  from  middle  of  lobe,  X  265.  16.  Section  through  cells  of  lobe, 

X  200.  17.  Apex  of  lobe,  X  200.  18.  Apex  of  lobule,  X  200.  19.  Apex  of  under- 
leaf division,  X  200.  20.  Bracts  and  bracteole,  X  24.  The  figures  were  all  drawn 

from  the  type  specimen. 

Plate  20 

Ceratolejeunea  ScJiwanechei  Steph,  I.  Branch  with  perianth,  postical  view,  X  24- 

2.  Another  branch  with  perianth,  postical  view,  X  35-  3-  Part  of  stem,  postical  view. 

X  24.  4.  Branch  with  utriculi.  postical  view,  X  35-  5*  Apices  of  lobes,  X  45-  ̂' 

Cells  from  middle  of  lobe,  X  265.  7,  Cells  from  base  of  lobe  with  two  ocelli,  X  200) 

8,  9,  Apices  of  lobes,  X  200.  10,  11.  Apices  of  normal  lobules,  X  200.  12.  Apex 

of  spherical  lobule,  X  200.  13,  14.  Apices  of  underieaf  divisions,  X  200.  iS- 
Bracts  and  bracteole,  X  24.  16.  Bracteole  with  lobules  of  bracts,  X  24-  IJ*  ̂^^^^^ 

and  bracteole,  the  latter  on  the  left,  X  24.  18.  Bracts  and  bracteoles,  X  24-  ̂ ^^ 
figures  were  all  drawn  from  specimens  collected  by  the  writer  (^6,  14.6  and  jSg)* 

Ceratolejeunea  pateniis'sima  (Hampe  &  Gottsche)  Evans.  19.  Part  of  stem,  pos- 
tical view,  X  35-  20.  Part  of  stem,  antical  view,  X  35-  21.  Perianth  with  bracts  and 

bracteole,  X  35-  22.  Cells  from  middle  of  lobe,  X26S.  23.  Apex  of  lobe,  X  '^^' 
24.  Apex  of  lobule,  X  20O.  25.  Underieaf,  X  200.  26.  Apex  of  underieaf  division, 

X  200.  Figures  22  and  24  were  drawn  from  Wright's  Cuban  specimens  ;  the  others 
were  all  drawn  from  the  type  specimen. 
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The  botanical  explorations  of  Charles  Wright  in  Cuba  laid 
the  foundation  for  our  knowledge  of  the  flora  of  that  island,  but 
have  left  much  to  be  discovered.  As  will  be  seen  by  the  following 
summary,  his  travels  were  confined  chiefly  to  the  two  ends  of  the 

island,  leaving  the  great  central  portion  largely  unexplored.  It 
IS  very  unfortunate  that  the  labels  on  his  plants,  at  least  in  most 
of  the  collections  where  they  are  to  be  found,  bear  only  the  inscrip- ft 

tion  ''Cuba"  or  *'in  Cuba  orientali."  A  serial  catalogue  of 

Wright's  numbers  would  be  of  great  value,  made  up  from  the 
data  on  some  of  the  collections  where  they  are  to  be  found.  For 

example,  the  ferns  In  Eaton's  collection  at  New  Haven  bear  the 
data  with  a  much  greater  degree  of  fullness,  written  in  from 

Wright's  field-notes,  and  as  Eaton  published  on  the  ferns  of 

Wright's  collections  it  is  probable  that  his  collection  is  fuller  than 
any  other  in  existence,*  Probably  the  Grisebach  collection  of 
spermatophytes  at  Gottingen  is  the  most  complete  for  this  group, I 

but  that  of  Sauvalle  (now  at  the  Estacion  Central  Agronomica  in 
Cuba)  is  very  complete  and  is  said  to  contain  notes  showing 

localities,  as  would  be  natural  considering  the  plan  Wright  had  in 

mind  to  prepare  a  flora  of  the  island  in  connection  with  Sauvalle. 

It  appears  from  Wright's  correspondence  that  a  considerable 
portion  of  his  collection  was  lost,  mainly  that  collected  in  the  rich 

tobacco  region  of  the  western  end  of  the  island  (Pinar  del  Rio). 

How  extensive  this  loss  may  have  been,  probably  cannot  now  be 

estimated,  but  it  was  certainly  considerable. t     Wright's  sojourn 

*Dr,  Gray  (Am.  Joun  Sci.  III.  31  :  12.  1886)  says  that  the  collection  at  the 
Gray  Herbarium  is  ̂ *the  fullest  set,"  but  the  ferns  at  least  are  better  represented  at 
New  Haven.  • 

t  It  seems  probable  that  this  loss  must  have  been  very  great,  for  we  are  surprised 

at  the  numbers  included  in  his  sets.  His  numbers  do  not  run  much  above  3,900,  and 

with  a  flora  so  large  as  that  of  Cuba  it  seems  singular  that  a  professional  collector  in 

ten  years  should  not  have  reached  a  much  higher  number,  especially  as  there  are  numer- 

ous duplicates  in  his  collection,  at  least  among  the  groups  of  plants  with  which  the 

writer  is  mostly  concerned.     The  lower  cryptograms  were  not  numbered  serially  and  he 
291 
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in  Cuba  covered  a  period  of  nearly  ten  years.  He  arrived  in 

Santiago  de  Cuba  25  November  1856,  and  returned  to  New  York 

9  September  1857.  His  second  voyage  brought  him  to  Santiago 

30  November  1858  and  he  left  Havana  for  New  York  28  July 

1864.     His  third  trip  commenced  in May   1865  and  he  returned 

July 

the 

In  order  to  determine  more  accurately  Wright's  exact  route 
in  Cuba,  the  writer  applied  to  Miss  M.  A.  Day,  the  librarian  of 

the  Gray  herbarium,  for  information  regarding  Wright's  field 
notes  or  other  sources  of  information  that  might  exist  at  Cam- 

bridge. Through  her  kind  intervention,  it  was  made  possible  to 

examine  the  extensive  series  of  letters  written  by  Wright,  during 

his  long  residence  in  Cuba,  to  Dr.  Asa  Gray.  These  are  now  in 

the  possession  of  Mrs.  Gray  and  it  is  owing  to  her  generosity  that 

we  were  able  to  consult  at  our  pleasure  the  long  series,  which  con- 

sists of  some  two  hundred  finely  written  and  often  long-continued 
letters  which  are  full  of  valuable  notes  on  the  flora.  The  time 

will  come  when  the  publication  of  these  letters,  or  excerpts  from 

them,  will  form  a  valuable  commentary  on  Cuban  plants.  The 

tedious  perusal  of  these  letters  w^as  diversified  by  Wright's  ac- 

counts of  his  experiences,  some  of  which  were  almost  the  dupli- 
cate of  our  own,  and  more  especially  by  the  side-notes  on 

political  situation  existing  in  our  country  during  the  stormy  and 

tumultuous  period  of  the  Civil  War  (1861-1865).  It  would  ap- 
pear  that  Wright  was  a  northern  Democrat,  and  his  previous 

travels  in  the  South  had  led  him  to  understand  the  problem  from 

a  broader  standpoint  than  many  of  the  residents  of  New  England, 

whose  bias  was  in  great  measure  due  to  this  lack  of  exact  inform  c- 
tion  of  the  real  situation,  and  his  vigorous  statements  were  evidently 

called  forth  by  equally  strong  sentiments  from  his  correspondent. 

As  we  are  concerned  at  present  only  with  the  matter  of 

Wright*s  itinerary,  we  will  cite  only  the  dates  and  localities  where 
the  letters  were  written,  with  sufficient  of  the  context  to  explain 
the  locality  and  the  direction  of  the  course  of  exploration. 

was  also  engaged  part  of  the  time  in  collecting  shells  and  other  things,  especially  after 

he  met  Gundlach.  In  Dr.  Gray's  Letters  (2  :  555)  these  sentences  explain  the  cause  0 

the  loss  :  "  April  8th.  It  grieves  my  heart  and  will  grieve  yours  badly  when  I  tell  you 

that  your  boxes  were  put  under  a  cargo  of  wet  sugar,  which  drained  into  them  and  have 

\sic\  ruined  the  collection,  ...  As  to  specimens  to  dispose  of,  say  only  one-half  ox 
one-third  of  the  whole  mass  is  left  fit  for  it/' 
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This  list  of  Wright's  stations  has  been  submitted  to  Professor 
F.  S.  Earle,  Director  of  the  Estacion  Central  Agronomica  at 
Santiago  de  las  Vegas,  Cuba,  whose  familiarity  with  the  country 
has  enabled  him  to  locate  certain  places  and  estates  on  the  map  of 
Cuba  that  would  have  been  impossible  to  one  less  familiar  with 

the  geography  of  the  region.  In  time,  it  maybe  possible  to  locate 

with  accuracy  the  remaining  stations,  which  are  as  yet  unknown 

except  from  the  brief  and  often  unsatisfactory  hints  in  Wright's 
correspondence.  The  notes  added  by  Professor  Earle  to  the  ac- 

count are  marked  with  his  initial  —  E. 

SaMMARY  OP  Ckarles  Wrtght's  Correspoxdence  with  Asa  Gray 

I 

1856.  25  N      Santiago. 
6  D      Cobre  ;  written  on  third  day  of  stay  at  that  place. 

l8  D      Filantropia  (Mr.  Bradford's  estate)  I2  miles  from  Cobre  "among  the 
mountains. n 

^ 

^^57.   15  Ja      Filantropia, 

7  F       Filantropia.     Mentions  ''  tM'o  high  points  near  here,"  viz.,  Nima-nima 
and  Loma  del  Gato. 

6  Mr    Filantropia.      Speaks  of  going  to  Saltadero- 

9  Mr    Filantropia.     Had  finished  packing;  had  visited  4  plantations. 
14  Mr    Cobre. 

3  Ap    Santa  Catalina  de  Guaso  or  Saltadero   (back  of  Guantanamo  harbor). 

[Probably  ̂ :=  Caimanera.  — E.] 
5  Ap    Santa  Catalina. 

23  Ap    Monte  Verde. 
1 1  (e 3  My 

8  My    Saltadero.     [Probably  the  same  as  Caimanera,  the  seaport  of  Guan- 
tanamo.—  E.] 

[Here  occurs  a  hiatus  of  four  months  in  the  correspondence.] 
9  S        At  sea  approaching  New  York. 

II 
1858.   30  N      Santiago  de  Cuba. 

5  D       Monte  Verde.      "Arrived  here  on  3d. 
17  D 

jj 

II  tt 

1859.     I  Ja 

<« 

a  it 
17  Ja 

2  F  *<  ** 

15  F  ««  <« 

26  F  **  << 

8  Mr  *•  *' 

26  Mr  "  •« 

See  below,  under  Madelina. 
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lo  Ap    Monte  Verde. 
it  it 24  Ap 

14  My    Monte  Verde.  Had  collected  at  La  Perla,  a  neighboring  plantation  ;  also 

speaks  of  being  "within  two  or  three  minutes'   walk  of  the  virgin 

forest  in  every  direction." 
21  My   Monte  Verde,. 

I  Je      Santa  Catalina  de  Guantanamo. 

9  Je      Monte  Verde. 

21  Je  "         u 
29  Je 

5J1 12  Jl 
16  Jl 

S  Au 
19  Au 

31  Au 
14  S 

u  a 

i  i  ti 

a  i( 

a  a 

((  a 

((  it 

a  a 

it  a 

17  O       Santiago    de    Cuba.      *»AYaiting   for   money"    [apparently   a   chronic 
condition], 

6  N      Josephina,  a  hacienda  or  plantation  belonging  to  the  owner  of  La  Perla, 
three  leagues  east  from  Nouvelle  Sophie. 

17  N      Nouvelle  Sophie.     Mentions  two  excursions  to  the  Farallones  from  base 

to  summit.      [Probably  the  high  mountains  east  of  Santiago. — E-J 

22  N      Nouvelle  Sophie.    Mentions  having  left  Monte  Verde  about  1 7  September. 

26  N      Nouvelle  Sophie.     Says  *'  protracted  stay  not  advisable." 

9  D      La  Madelina,  *'  right  at  foot  of  Nima-nima,"     '*  Mr.  Baitaill  tells  me  that 

the  crest  which  I  have  all  along  on  Mr.    Bradford's  authority  called 

Nima-nima,  is  La  Guinea  and  that  the  former  is  away  over  towards  the 

seashore. '' 
24  D     La  Madelina.     Mentions  being  at  La  Guinea  14th  and  iSth. 

26  D       "  '* 

1S60.    10  Ja    Santiago  de  Cuba.     Speaks  of  going  to-morrow  to  Guantanamo,  then  to 
Monte  Verde  and  back  by  Nouvelle  Sophie. 

14  Ja    Monte  Verde.      '*  Came  from  Guantanamo  the  nth/* 
18  Ja    Nouvelle  Sophie. 

21  Ja    Santiago  de  Cuba. 

2  F     Filantropia. 

24  F     Nouvelle  Sophie.      «*  To  day  I  start  for  Monte  Verde." 
26  F     Monte  Verde.     Speaks  of  plan  for  excursion  to  Mayari. 

15  Mr  Monte  Verde.      '*  I  hope  you  wont  let  Eaton  cut  up  these  fern  stems  mto 

cross  sections.     It  seems  to  me  simply  ridiculous  to  attempt  to  exni 

the  structure  of  a  fern  or  palm  by  a  cross  section  at  any  part,  whereas 

a  longitudinal  section  of  either  shows  it  perfectly,  or  the  whole  of  it. 
23  Mr    Monte  Verde. 

C(  (t 
8Ap 

16  Ap 
I  My 

4  My     Monte  Verde.     **  Monte  Verde  is  nothing  but  a  coffee  estate 

f  <  ti 

<i  a 

i  ? 

[In  suggesting  labels  Wright  designates  localities  under  judicial  distnc w  ■ 

**  which  everybody  knows  "  as  follows  ; 
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Monte  Verde  :=:  Yateras, 

La  Guinea  =  Ongolosongo  [Hongolosonga.  —  EJ. 
Filantropia 

Nouvelle  Sophie  =  Las  Yaguas. 
Josephina  =  Ramon] , 

17  My    Monte  Verde. 
14  Jl 

I  Au    Mayari,     Mentions  conditions  of  life  at  Cayo  del  Rey,  where  he  spent 
some  time. 

i8  Au     Llolguin.      "  Arrived  this  morning/' 
(Wright  apparently   crossed  the  island  directly  north   of  Santiago  and 

then  along  the  north  side  of  the  island  to  HolguinJ. 

22  Au    Barajagua.      "  Left  Holguin  19th  and  arrived  here  same  day." 
25  Au     Hato  del  Medio.     [Four  miles  N.  W.  of  Alto  Cedro  —  E.] 

9  S        Nouvelle  Sophie.     '*  Arrived  in  Cuba  (  =:  Santiago  de  Cuba)  the  6th. 
13  S        Saltadero. 

15  S       Monte  Verde. 

18  S       Monte  Verde.     *'  Start  to-morrow  for  Nouvelle  Sophie,  thence  to  Cuba 

.  and  Bayamo  and  I  may  go  from  there  to  Holguin.'' 
19  S        Saltadero. 

20aS       Saltadero,     *'  Yesterday  started  for  N.    Sophie  etc.   expecting  to  get 
money  in  Saltadero  or  Cuba, 

valueless  certificate." 

ase 

17  N      San  Juan  de  Euenavista.     '*  S.  W.  by  S.   7  leagues  from  Bayamo." 
[Probably  S.  E.  instead  of  S.  W.,  Buena  Vista  on  new  map  is  about 

7  leagues  S.  E.  of  Bayamo. — E.j 

26  N       Bayamo.      '*  Came  this  morning."  * 
16  D      Nouvelle  Sophie.     ''On  my  way  from  Bayamo  I  turned  aside  and  spent 

two  weeks  at  Bradford's  [Filantropia].     Found  a  few  good  things  at 
La  Guinea  and  Loma  del  Gato," 

1 86 1.     4  Ja      Monte  Verde. 
{*  a 

19  Ja 

27  Ja      Nouvelle  Sophie. 
4  F       Monte  Verde. 

2  Mr  ♦*         ** 

13  Mr     Potosi  (in  Mt.  Toro).     **  I  am  on  an  excursion  through  Monte  Libano 

and  Monte  Toro."     [Probably  north  of  Monte  Verde. — E.] 

25  Mr     La  Catalina   near  Sagua    de    Tanamo.      "  Tremendous    farallones   all 

around  us  not  so  easy  to  climb  as  you  might  imagine." 

5  My     Monte  Verde.     .*'.Hope  to  be  off  to-day  or  to-morrow  for  Baracoa." 
3  Je      Baracoa.   .  **I  came  from  Mata  [Probably  S,  W.  of  Baracoa;  on  new 

map,  Mata  Cafee.-  E.]  yesterday,  a  terribly  boggy  place  and  appar- 

ently filthy  enough  to  kill  mud- turtles.  I  stood  it  two  weeks  or  more 

and  I  am  in  good  health."  *  *  *  ''  The  streams  are  up  preventing 

me  going  to  the  Yunque.  f     So  soon  as  I  can  I  shall  pay  it  a  visit, 

*Dr.  Gray  (Am.  Jour.  Sci.  Ill,  31  :  12,  1886)  says  '*  his  kind  host,  Dr.  Don 

Manuel  Yero,  assisted  him  113  making  some  profitable  mountain  excursions."  Judging 
from  the  above  dates  these  must  have  been  very  brief. 

f  El  Yunque — the  anvil — is  a  flat-topped  mountain  six  miles  from  Baracoa— one 

of  the  most  conspicuous  features  of  the  sky  line  of  eastern  Cuba. 
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which  will  probably  detain  me  but  a  few  days.     Then  I  shall  return 

to  Guantanamo  stopping  a  day  or  two  in  the  cuchillas  (mountains)." 

24  Te      Monte  Verde.     "Got  home  yesterday  tired  out  and  my  horse  more  so, 

seven  days  from  Baracoa  collecting  a  little  by  the  way.*' 

29  Jl       Monte  Verde.     "After  resting  etc.  I  went  on  the  road  to  Baracoa  as 

far  as  the  point  where  it  turns  northward  to  cross  the  mountains." 
7  Au     Monte  Verde. 

12  Au         «'         " 

4S 
5  O       Valparaiso.     "Just  on  the  edge  of  Monte  Libano."      [Seven  miles  due 

west  of  Monte  Verde.— E.] 

17  O       Monte  Verde.     "  Got  back  yesterday. 

i<  it 

>  J 

tt  iC 
24  o 

.     24  N       Nouvelle  Sophie.     "On  the  20th  I  set  out  on  my  journey  which  if  I 

am  prospered  will  end  at  least  for  a  time  at  "la  Habana." 

3  D      Filantropia.     Mentions  a  day  on  La  Guinea.      [Wright  then  went  via 
Saltadero.] 

13  D      Mentions  three  excursions  on  La  Guinea  and  Loma  del  Gato. 
16  D      Bayamo.     The  letter  was  mailed  from  Bayamo  the  17th- 

1862.     2  Ja      Sancto  Spiritos  (Santo  Espiritu). 

4ja      Sancto  Spiritos  "Shall  remain  a  few  days"     *    *     *     " There  are 

as  many  as  six  or  eight  species  of  palms  abundant  along  the  route  I 

have  come,  several  of  which  I  have  not  collected." 

I  F      Ingenio  Fermina.    "  Fermina  is  a  sugar  estate  two  leagues  from  Bemba 

[=Jovellanos.— E.]  *  *  *  "Left  Santo  Espiritu  the  l6tb." 
[Here  Wright  found  Gundlach,  the  zoologist,  with  whom  he  made 

many  excursions.]  In  this  letter  Wright  speaks  of  coming  to  an  in- 
genio (sugar  estate)  the  24th  where  he  stayed  four  or  five  days  and 

"the  next  day  here."  Four  leagues  before  reaching  Villa  Clara  he 
mentions  coming  to  a  very  hilly  savanna. 

23  Mr    Mejia.     "  In  my  last  [there  is,  however,  no  mention  of  this  in  any  letter 
present  in  the  collection]   I  told  you  I  was  going  to  the  Cienaga  de 
Zapata.     I  am  domiciled  about  three  leagues  from  it  —  have  been  to 

•     it  twice."     [Probably  S.  of  Navajas.  — E.] 
28  Mr    Mejia,     "  Returned  from  another  excursion  to  the  Cienaga." 

[Here  occurs  a  brief  hiatus  in  the  correspondence.] 
17  Je     San  Jose  [In  Pinar  del  Rio,  near  Taco  Taco  or  Santa  Cruz.  —  E.]       *    

[This  place  is  mentioned  in  a  previous  letter  as  away  S.  W,  of  Habana.] 

**  I  have  been  here  more  than  three  weeks  with  Don  Jos6  Blain,  who 
takes  some  interest  in  botany."  .  .  ,  "I  was  there  (Habana)  the 
last  days  of  May.  It's  a  nasty  place."  ,  .  .  "  I  am  about  20  leagues 
westward  of  Habana  right  at  the  foot  (south  side)  of  Rangel  range  of 
mountains  or  Los  Organos." 

23  Je      "  Returned  from  a  visit  of  two  or  three  days  to  Retiro,  the  other  place 
Don  Jose  mentioned,  when  I  was  in  Habana  six  days." 

4  Au    Santa  Cruz.     "  Day  before  yesterday  returned  from  an  excursion  of  a 
few  days  south  and  west  of  here  into  the  savannas,  pinales  and  the 

famous  'vueltabago'  —  the  tobacco  district."  [Properly  vuelta abajo.  ] 
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13  A  u    San  Jos6, 

8  S         «*      '' 

28  S       San  Jos6.     "Three  weeks  ago  went   on  an  excursion  northward  and 
westward;   we  were  gone  two  we^eks." 

13  O       San  Jose.      "  Gundlach  will  send   my   horses  to  Guanajay   15  leagues 
this  side  of  Habana  so  probably  I  shall  not  go  there  now," 

25  O       Habana. 

29  O       San  Jos^.      '*  To-day  completes  ray  fifty-first  year.*' 
27  N       San  Jose     "  Last  month  went  from  Guajaibon  to  Las  Posas  to  Toscana 

a  finca  of  Sauvalle  (seaside)  returning  by  San  Marco  and  San  Diego 
de  Banon.      From  there  I  turned  S.W.,  and  went  to  Herradura  and 

Consolacion  returning  by  Alraacigos,   Hato  Queniando,   Herradura, 

San  Diego  and  so  home." 
10  D  Ingenio  Esperanza,  *' about  a  league  from  Pinar  del  Rio." 
13  D  Langvanillas.      [This  was  probably  the  residence  of  an  engineer  of  the 

above    mentioned    *  ingenio'    about   **  four   leagues     away"    where 
Wright  mentioned  having  been  invited  to  go  in  the  last  letter.] 

1863.     9  Ja      San  Jose. 

13  F         **       '< 

21  F         **      ** 

31  Mr 10  Ap 

H  (( 

(C  (< 

30  Ap    Habana. 

14  My  —  Wright  had  been  at  Fermina  *'  for  a  few  days  to  get  plants  Gundlach 

could  not  bring." 
25  My    Concordia.       *' Came  here  ten  days  since."       Mentions  going  to  the 

coast  three  leagues  afoot.     *'  Shall  return  in  a  few  days  to  San  Jos6 

or  rather  Retiro  whither  friend  Blain  has  now  removed  —  a  league." 
15  Je     Retiro.      [This  is  the  name  of  a  finca  near  Taco  Taco  where  Don  Jos^ 

Blain  lived.— E]. 
15  Jl     Retiro. 

27  Jl     Toscano.      [Probably  the  name  of  a  finca  near  the  N.  coast,  somewhat 

E.  of  Bahia  Honda.  — E]      . 
5  S       Retiro. 

20  S  «* 

20  D       Los  Remales.     **  The  latter  part  of  October  I  crossed  the  mountains  to 
the  north  coast  to  Toscano,  stayed  there  till  Nov.  15.  Went  to  Sagua 

(vega)  climbed  Guajaibon  twice  ;  made  excursion  to  Cajalbarra  (pine 

ridge  crossing  the  island)  followed  down  the  north  side  near  the  coast 

through  La  Palnia,  Nombre  di  Dios,  Bajas,  Mantua.  From  Asiento 

viego  (the  Laguna)  followed  the  same  road  to  the  Jarela,  the  terminus 

of  my  travels  last  year."  He  mentions  wanting  to  goto  the  cape 

(Cape  Corrientes?)  '*but  as  there  was  no  guide  I  was  content  to  go 

to  a  point  on  the  south  coast  four  leagues  afoot.'' 

1864.    15  Ja     Retiro.      "Three  days  ago  I  returned  from  my  excursion  of  eighty," 
*' Wrote  20th  from  Los  Remales:  a  day  or  two  later  went  to  La 

Grife."  [In  this  letter  Wright  mentions  a  serious  experience  with 
some  poisonous  plant  which  caused  temporary  loss  of  eyesight.] 

5  F       Retiro. 
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14  F       Retire 

7  Mr 
a 

ti 22  Ap 

30  Ap    Retire.     "On  the  25th  went  to  the  coast  at  a  point  called  Daranigan. 

[Point  on  the  coast  west  from  Retiro. — E] 

7  My    Retiro.      **  Yesterday  went  to  the  hills." 

19  My    Retiro.      '*  Made  an  excursion  of  ten  days  eastward  and  southward  to 

La  Concordia,  San  Leon,  etc." 

27  Jl      Habana.      *'  Came  here  on  the  2lst." 

28  Jl      Habana.      "Passport  in  pocket-book,  plants  boxed  ready  to  embark," 
1865.   13  Ap    Weathersfield,   Conn.     *' Shall  start  for  Cuba   before  the  end  of   the 

month. ' ' 24  Ap    Weathersfield,  Conn. III. 

9  Je*  Cayo  Bonito,     "Down  here   on   the  edge  of  that  grand  swamp,  the 
Cienaga  de  Zapata  just  south  of  Matanzas. 

18  Je      La  Fermina  ;    '*  returned  yesterday." 
9  Jl      Matanzas. 

24  Jl      Janta.      ".Came  here  five  or  six  days  ago."  .   .   .    '*  Stayed  some  ten  or 

twelve  days  at  Palma  Sola."      [Probably  near  Matanzas  or  Jovel- lanos. — E.  ] 

15  Au    Matanzas.    • 

4  S       Habana. 

21  S       Balestina.      [At  this  place  the  name  is  spelled  Valestina.]  f     [Province 
of  Pinar  del  Rio.— E.J 

23  O 

7D 

t( 
CI 

1866.  25  Ja  '* 

13  F 

17  F  « 
IS  Mr  Retiro. 

25  Mr         << 
3  Ap  Retiro, 
8  Ap  Toscano 

14  Ap  *« 

29  Ap  " 

2  Je      Retiro.     **  Left  Toscano  at  3  m.  and  arrived  here  about  sunset." 
15  Je     Retiro.     '*\Vent  to  Rangel  on  the  8th"    •   •  •  ♦*i7£  went  again  to  San 

Cristobal  on  the  loth." 
4  Jl      Retiro. 

23  Jl 

8  Au       ** 

14  Au     Retiro.     "  Have  been  making  short  excursions  of  two  or  three  days  at  a 
time  into  the  palm  and  pine  savannas  near  the  coast." 

of 

Dr.  Gray /oca'/,  speaks  of  this  third   trip  as   commenced  *'in  the  autumn 

1865."     In  Gray's  letter  to  Charles  Wright  (Letters,  2  :  540)  he  mentions  receiving 
a  letter  from  Wright  at  Habana  dated  May  9ih. 

jGray  /oc.  cit.  says  **Balestena"    and  speaks  of   it  as  **a  cattle  farm  at  the 
southern  base  of  the  mountains  opposite  Bahia  Honda." 
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20  Au    Retiro. 

26  S       **At  a  sawmill  the  last  two  weeks  at  Palacios  "  [near  Pinar  del  Rio?]. 
10  O       La  Machina  (this  is  the  sawmill  above  mentioned). 
28  O       Habana. 

6  N      Retiro.        **  Spent  some  days  in  Concordia." 
2D  «* 

4  D      Retiro.      "Yesterday  went  into  the  mountains"  (La  Palma  Vega). 
12  D      La  Machina.      (Various  additions  to  this  letter  were   made  from   same 

place  at  various  dates  up  to  20  D.) 

26  D      Arroyo  Hondo.      *'  To-morrow  I  go  to  Luis  Lazo." 
1S67,      I  Ja      Guane,      **From  Arroyo  Honda  I  went  to  Luis  Lazo  and  staid  a  few 

days." 6  Ja      La  Grifa. 

lo  Ja      Los  Portales  de  Guane.     "Yesterday  I  left  La  Grifa." 
21  Ja      Retiro. 
8  F       Habana. 

10  F       Habana.     "Went  to  Matanzas  yesterday  for  money." 
18  F       Habana,     In  this  letter  Wright  recounts  troubles  he  had  to  get  a  passport 

and  other  papers  necessary  lo  embark  for  Trinidad. 

19  F      Habana.      "  Everything  arranged  for  my  voyage  *'  [to  Trinidad]. 
[Apparently  there  is  a  hiatus  in  the  correspondence  here]. 

20  Ap   Trinidad.      "  Since  I  last  wrote  you  I  went  in  the  mountains  to  an  old 

cafetal  now  a  potrero  or  pasture.   •   ■  •  "I  came  here  about  a  week 

ago." 
24  Ap    Cuba  (=  Santiag

o  
de  Cuba).

 

26  Ap    Sta.  Catalin
a  

de  Guantan
amo.   

   
"  Arrived

  
this  morning

."     
 
In  this  letter 

Wright  mentions  "letter  of  8th  "  telling  of  loss  of  "great  collections 

of  the  Vueltabago."  * 

5  My    Monte  Verde.     "Back  again." 
12  My  "  I 

The  next  letter  is  dated  Cambridge,  Mass.,  23  Nov,  186S,  in  which  Wright  says 

"Done  distributing."      The  sets  of  Cuban  plants  run  thus:  2250,   2200,   2075,    1715, 
1550,  1460,  1330,  1275,  1 165,  960,  780,  750,  660,  620,  560. 

The  only  breaks  in  the  continuity  of  the  above  correspondence 
are  as  follows  : 

I.  That  from  8  May  1857  at  Saltadero  to  9  September  1S57 

written  on  the  steamer  approaching  New  York.  This  is  the  long- 

est hiatus,  and  what  may  have  been  Wright's  journeys  during  this 
period  is  largely  a  matter  of  conjecture.  It  seems  probable  that 

this  time,  like  the  rest  of  his  first  expedition,  was  spent  on  two 

or  three  of  the  plantations  that  formed  the  basis  of  his  principal 

explorations  in  the  province  of  Santiago.  | 

Cf.  foot-note  p.  292, 

t  Dr.  Gray  {/oc.  cit. )  says  that  Wright  returned  from  his  third  visit  in  July  1867. 

X  Wright's  single  letter  to  Dr.  Torrey  during  this  period,  preserved  in  the  Torrey 
correspondence  at  the  New  York  Botanical  Garden,  is  dated  20  June  1857  from  Monte 

Verde  and  bears  out  the  above  supposition. 
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2.  That  from  28  March   1862  written  near  the  great  swamp 
south   of  Matanzas J 
from  the  province  of  Pinar  del  Rio,  where  he  speaks  of  having 

been  for  **  more  than  three  weeks/'  There  is  still  a  hiatus  of 
about  two  months  concerning  which  we  can  only  conjecture.  It 

seems  unlikely  that  this  time  was  spent  other  than  in  the  Ma- 
tanzas province. 

3.  That  from  19  February  1867  to  20  April  1867.  At  the 

former  date  Wright  was  at  Habana  making  arrangements  for  a 

voyage  to  Trinidad  on  the  south  coast,  and  in  the  second  he  was 

engaged  in  collecting  at  Trinidad  himself.  It  w^ould  seem  that 
one  intermediate  letter  at  least  was  lost.  It  is  hardly  probable 

from  our  knowledge  of  Cuban  steamship  traffic  (which  in  1867 

was  surely  not  an  improvement  over  the  present  conditions)  that 

Wright  stopped  for  any  length  of  time  at  any  intermediate  station. 

It  is  highly  probable  that  the  greater  part  of  this  time  was  spent 

at  Trinidad  and  vicinity  covering  a  period  of  approximately  two 
njonths.  The  amount  of  material  collected  at  Trinidad  may 

throw  some  light  on  this  subject,  when  w^e  know  the  stations  cor- 

responding to  Wright's  numbers.  It  is  to  be  hoped  that  some 
one  who  has  access  to  a  collection  made  by  Wright  which  pos- 

sesses the  original  localities  for  the  numbers  will  supplement  this 

paper  by  further  notes  which  will  establish  the  type  localities  of 

Wright's  species.    Such  an  account  would  be  a  real  contribution  to 

■i 

our  knowledge  of  the  flora  of  Cuba. 
   » 

Columbia  University. 



The  genus  Cortinarius;  a  preliminary  study 

Calvin  Henry  Kauffman 

1 

Introduction 

The  genus  Cortinarius^  the  largest  genus  of  the  Agaricaceae^  is 

of  special  interest  because  of  the  small  amount  of  work  done  on 

it,  especially  in  this  country.  Fries  in  Europe  and  Peck  in  Amer- 

ica have  described  nearly  all  the  species  so  far  reported.  In  recent 

years,  Britzelmayr  *  has  published  a  number  of  descriptions  of 
plants  found  in  Bavaria,  Germany,  where  the  genus  seems  to  be 

well  represented.  That  few  students  study  the  genus  seriously  is 

perhaps  due  to  the  fact  that  it  presents  certain  peculiar  difficulties. 

These,  although  great  enough,  are  not  more  than  those  found  in 

some  other  parts  of  the  mycological  field.  Saccardo  seems  to  think 

that  the  changing  colors  deter  mycologists  from  paying  more  at- 

tention to  the  group.  The  fading  of  the  colors  almost  immedi- 
ately  after  maturity  is  certainly  a  troublesome  factor  for  the 

beginner,  and  makes  it  less  easy  for  him  to  progress  rapidly  in 

their  study.  For  these  reasons  it  is  necessary,  first  of  all,  to  make 

a  thorough  acquaintance  with  the  various  forms  as  they  occur  In 

their  native  haunts.  By  repeatedly  collecting  the  same  species  in 
the  same  localities  as  well  as  elsewhere,  one  should  be  able  at  last 

to  distinguish  even  closely  related  forms.  In  this  way,  the  writer 

has  succeeded,  as  he  hopes,  in  making  some  small  progress 

towards  a  better  knowledge  of  the  genus. 

Three  successive  summers  were  spent  in  collecting  material, 

special  attention  being  paid  to  the  habitat  and  variabilities  of  the 

different  species.  The  same  places  were  visited  year  after  year, 

and  in  this  way  duplicates  of  the  same  species  from  the  same  spot 

were  frequently  obtained.  The  work  was  done  at  Cornell  Univer- 
sity, Ithaca,  N.  Y.,  and  the  rich  collecting  grounds  in  its  vicinity 

afforded  abundant  material.  The  fine  collection  of  colored  plates 

of  European  species  found  in  the  botanical   laboratory  made  pos- 
* 

Hymenomyceten  aus  Siidbayern. 
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sible  what  progress  there  was.  To  Professor  G.  F.  Atkinson, 

whose  enthusiasm  in  this  phase  of  botany  is  well  known,  I  owe  the 

inspiration  to  take  up  and  continue  the  study. 

Historical 

Like  many  of  the  generic  names  of  the  fleshy  fungi,  that  of 

CortinaritiS  was  bestowed  upon  it  in  the  time  of  Persoon  and 

Fries.  In  the  Synopsis  Methodica  Fungorwn  (1801),  Persoon 

placed  *'  cortinarius  "  as  a  section  under  the  genus  Agaricus.  Here 

he  included  52  species.  Fries,  somewhat  later  (1836-38),*  raised 
the  group  to  generic  rank.  Saccardo  gives  him  credit  for  209 

species,  including  some  originally  described  by  Persoon  under 

Agariciis,  Britzelmayr  has  described  64.  These  two  men  have 

done  most  of  the  work  in  continental  Europe.  In  North  Amer- 

ica Professor  Peck  has  described  70  species,  nearly  all  of  which 

belong  to  the  State  of  New  York.  The  descriptions  of  these  are 

mostly  published  in  the  reports  of  the  regents  of  the  State  of  New 

York,  beginning  with  the  twenty-third  report. 

General  considerations' 

The  genus  Cortinarius  is  easily  recognized  in  the  field  after  a 

season's  practice  in  collecting.  The  genera  most  closely  allied  to 
it  are  Tnocybe  and  Hebeloma,  and  cases  occur  where  it  is  at  first 

impossible  to  decide  where  the  plant  in  question  belongs  ;  but 

these  instances  are  rather  few.  Hebelorna  and  Inocybe^  like  Corti- 
narius, grow  on  the  ground.  The  former  is  usually  separated  by 

the  absence  of  a  veil  when  young,  and  the  gills  are  paler  when 

mature.  Inocybe  also  has  paler  gills  and  spores  when  mature, 

and  is,  as  a  rule,  smaller ;  many  of  its  species  are  further  charac- 

terized  by  cystidia  on  the  gills*  Stevenson  f  says  ''  Cortinarius  is 
readily  distinguished  by  its  peculiar  habit,  but  is  badly  defined 

by  artificial  characters."  This  statement  is  certainly  borne  out  by 
my  experience.  It  will  nevertheless  be  well  at  this  point  to  give 
a  brief  diagnosis  of  the  genus. 
*  - 

Generic  description 

Fruit-body  fleshy,  putrescent,  with   a  veil,  this   composed   of 
silky  threads  which  in  the  young  plant  connect  the  edge  of  the 

*  Epicrisis  255. 
"[■  British  Fungi. 
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pileus  with  the  stem.  Gills  persistent,  dry,  changing  color  during 
the  process  of  maturing,  at  length  powdery  with  the  clinging 
spores.  Trama  of  pileus  and  stem  fibrillose.  Spores,  when  mature, 
for  the  most  part  cinnamon-brown  in  mass,  subochraceus  to  rusty^- 
brown  by  transmitted  light.  (A  more  detailed  description  of  the 
veil  must  be  looked  for  below.) 

The  genus  w^as  divided  by  Fries  into  six  subgenera.  There  is 

hardly  a  doubt  that  these  will  be  erected,  either  w^holly  or  in  part, 
into  full  genera.  Some  writers  have  already  done  so,  but  until  we 

know  more  of  the  developmental  history  of  the  various  forms  in- 

cluded in  these  subgenera,  it  seems  to  me  a  rash  procedure  to  mul- 

tiply genera.  The  following  key,  together  with  a  diagnosis  of  the 

subgenera,  is  herewith  presented  : 

ICey  to  Subs^enera 

A.   Pileus,  or  both  pileus  and  stem,  viscid. 
Neither  pileus  nor  stem  viscid. a 

B,  Both  pileus  and  stem  viscid  or  glutinous  from  the  universal  veil.  Myxachim. 

Surface  of  pileus  alone  viscid  or  glutinous.                                                Phleginacium. 
r 

C.  Plant  when  young  covered  by  a  universal  veil.  Telamonia, 
Plant  without  a  universal  veil.  -^- 

D,  Pileus  hygrophanous,  glabrous  ;   color  fading  on  drying.  Hydrocyhe. 

Pileus  dry,  not  hygrophanous.  -^• 

E.  Plants  large  to  medium;   stem  stout,  clavate.  Lioloma, 

Plants  small  to  medium  ;  stem  slender,  equal,  pileus  subsilky.                  Dcrmocyhe, 

Myxacium,  Pileus  fleshy,  rather  thin.  Entire  young  plant 
covered  by  a  universal  veil  which  is  glutinous  and  the  shreds  of 

which  cling  to  the  stem,  making  it  viscous  also  ;  on  drying,  pileus 
and  stem  become  polished. 

Phlegmacium.  Pileus  fleshy  throughout,  with  a  thin  gelatinous 

cuticle  which  becomes  viscid.  Stem  and  cortina  dry.  No  univ^er- 
sal  veil.     Stout  plants. 

Telamonia.  Flesh  of  pileus  thin,  or  somewhat  thicker  on 

disk,  scissile  ;  pileus  hygrophanous,  at  length  covered  by  white, 
superficial  fibrils,  the  remains  of  the  universal  veil.  Entire  plant 

when  young  covered  by  the  universal  veil,  which  remains  on  the 

stem  either  as  partial  rings  or  as  a  sheath.  Partial  veil  soon 
disappearing. 

HvDRocYBE.  No  universal  veil.  Pileus  hygrophanous,  chang- 

ing color  on  drying.  Flesh  thin,  scissile.  The  partial  veil  some- 
times remaining  as  an  evanescent  annulus  on  the  stem. 

Inoloma.  Pileus  fleshy,  rather  thick  throughout,  dry  ;  the 
scales  or  fibrils  on  the  surface  are  not  due  to  a  universal  veil,  but 
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Figure  i,      CoriinaHus  sU?'i/is  Kauff.      Slightly  reduced.      Spores  drawn  with  camera  lucida^  magnified  about  750  diameters. 
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are  loosened  from  the  tramal  tissue  beneath  ;  not  hygrophanous. 
Stem  stout  and  fleshy,  the  base  enlarged  and  tapenng  upward,  L  e,, 
clav^ate.      No  universal  veil. 

Dermocybe.  Pileus  somewhat  innately  silky  like  the  preceding, 
but  soon  glabrous,  dry  and  not  hygrophanous.  Flesh  thin.  Stem 
slender,  rather  rigid  on  exterior,  equal  or  attenuated,  stuffed  or 
hollow.  No  universal  veil.  Partial  veil  fibrillose.  Plants  usually 
bright-colored. 

Structure  of  pileus  and  stem 

There  is  nothing  peculiar  in  the  trama  of  the  pileus  of  this  genus, 
by  which  it  may  be  distinguished  from  related  genera.  When 

young,  the  general  description  given  by  de  Bary*  for  Myceiia,  etc., 
applies  to  everything  but  the  veils.  The  hyph^  of  the  basal  part 

of  the  young  *' button"  are  composed  of  rather  large,  oblong  cells 
with  air  spaces  between,  these  cells  becoming  smaller  and  more 

compact  as  they  approach  the  apex  of  the  "button,''  and  finally 
end  in  the  beginnings  of  the  young  hymenium  as  a  dense,  close- 

lying  mass  of  deeply  staining,  minute  hyphae.  At  least,  this  is  true 
of  C.  sqiiamulosiis  Pk.  and  such  others  as  have  been  examined.  In 

the  mature  plant,  the  trama  is  largely  made  up  of  hyphse,  loosely 
mterwoven,  and  containing  cells,  similar  to  those  found  in  the  basal 

part  of  the  young  plant :  these  hyphse  usually  become  narrower 

and  longer  in  the  gills,  gradually  changing  to  the  still  narrower 
subhymenial  cells  in  the  manner  of  many  other  agarics. 

There  is  one  point  of  interest  and  importance,  however,  which 

has  some  bearing  on  taxonomy.  This  is  the  cuticle  or  surface 

layer  of  the  pileus.      In  the  subgenus  Phlegmaciwn^  the  cells  of 

this  layer  are  long  and  narrow,  lying  horizontally  parallel  or  inter- 
woven on  the  top  of  the  trama ;  their  walls  are  easily  transformed, 

when  sufficient  moisture  is  present,  into  a  gelatinous  substance. 
When  a  vertical  section  is  made  through  the  surface  of  the  pileus, 
and  this  is  mounted  in  water,  this  layer  w^idens  considerably,  or  it 

may  be  pulled  out  by  the  razor  so  as  to  assume  a  more  or  less 

vertical  position.  Beneath  this  layer  may  be  seen  a  transition 
group  of  cells  which  connect  with  the  ordinary  tramal  tissue  below. 

In  the  subgenera  with  a  dry  pileus  and  no  universal  veil,  the 

^pper  layer  is  composed  of  narrow,  more  or  less  long  innate  hyphse, 
which  compose  the  silky  fibrils  there  met  with. 

* 

Fungi,  Mycetozoa,  and  Bacteria  55.    1S87. 
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Figure  2.     Cortinarius  rylindripes  Kauft..     Reduced  one-elevenlh.     Spores  as  in  Fig.  '• 
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The  tissue  of  the  stem,  as  one  would  expect  from  the  condi- 

tions of  the  young  ''button/'  is  very  loosely  put  together  in  the 
mature  plant.  Further  study  is  needed  to  determine  the  exact 
character  in  certain  of  the  subgenera.  No  gelatinous  layer  is  ever 
present  so  far  as  known,  its  gelatinous  character  in  the  subgenus 
Myxacium  being  due  to  the  remains  of  the  universal  veil.  The 
tissue  of  the  stipe  is  continuous  with  that  of  the  pileus.  The  term 

**  fibrillose  ''  is,  it  seems,  the  accepted  word  to  described  the  tramal 
tissue  found  in  this  genus. 

Cortina  and  universal  veil 

The  genus  Co7^tinarius  is  said  to  be  especially  characterized  by 
the  silky  veil  referred  to  in  the  diagnosis  of  the  genus.  This  veil 

has  usually  been  called  ̂ 'cobwebby''  or  "arachnoid,"  because  of 
its  peculiar  texture.  In  some  of  the  subgenera,  however,  there 
occurs  a  structure  which  is  not  included  in  the  above  definition. 

If  for  example  we  take  a  highly  differentiated  species,  such  as 

Cortinarius  ai'inillatits  Fr.,  we  can  observe  at  the  proper  stage 

what  might  be  considered  as  two  veils;  the  '^  cobwebby"  or  inner 
veil,  also  called  the  cortina,  and  an  adjacent  tissue,  the  universal 
veil.  .    , 

The  corti)ia  is  the  tissue,  composed  of  loose  hyphae,  which 

forms  a  '*  cobwebby  "  curtain  in  front  of,  /.  e.,  below  the  lamellae, 
The  threads  of  this  curtain  or  cortina  seem  to  be  inserted  for  some 

distance  vertically  along  the  stem,  and  converge  in  a  wedge-shaped 
manner  as  they  meet  the  edge  of  the  pileus.  In  C.  squamnlosns 

Pk.,  it  clearly  coalesces  w^ith  the  trama  of  the  margin  of  the  pileus, 

and  is  therefore  not  superficial  in  that  species.  In  the  young 

stages  of  this  plant  —  e.  g.,  when  it  is  only  3  mm.  thick  —  its 
texture  is  the  same  as  later,  and  it  seems  to  fill  the  cavity  under 

the  primordium  of  the  lamellae*  Whether  this  is  the  typical  inser- 

tion of  a  "partial  veil"  into  the  pileus  must  be  left  an  open  ques- 
tion till  I  am  able  to  examine  young  stages  of  more  species.  As 

the  pileus  expands  and  the  hymenium  matures,  the  cortina  grad- 
ually disappears.  In  many  cases  its  remains  can  be  detected  at 

its  insertion  on  the  stem,  by  the  fact  that  the  falling  spores  are 
caught  in  its  loose  meshes  and  remain  as  a  cinnamon,  annular 

stain  on  the  upper  part  of  the  stem.     In  other  cases  the  margin 
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of  the  pileus  as  it  spreads,  carries  with  it  the  shreds  of  the  torn 

veil  in  the  form  of  a  narrow,  silky  decoration. 

Lying  adjacent  to  the  cortina,  and  perhaps  continuous  with  it, 

on  its  outer  side.  Is  a  layer  of  tissue  which  envelops  the  whole 

plant  when  young,  or  at  least  the  part  below  the  margin  of  the 

pileus.  This  is  called  the  universal  veil.  It  is  apparently  not 

present  in  all  the  subgenera  of  the  genus,  but  when  present,  as  in 

C.  aruiillatiis  Fr.,  it  is  in  most  cases  easily  recognized.  The  uni- 

versal veil  is  of  somewhat  different  texture  and  composition  in  the 

different  species.  In  the  subgenus  Myxacium  it  is  glutinous,  and 

gives  the  glutinous  character  to  the  plant.  In  some  of  the  species 

of  the  subgenus  Telamonia,  the  hyphae  which  compose  it  are  so 

interwoven  as  to  make  it  extremely  tenacious  and  lasting  in  char- 

acter. Where  this  is  the  casej  it  is  quite  persistent  during  the  later 

development  of  the  plant,  and  is  represented  on  the  stem  as  a 

series  of  more  or  less  regular  bands  which  encircle  it ;  or,  the 

developing  pileus  breaks  away  in  such  a  manner  as  to  leave  the 

part  on  the  stem  intact,  with  a  resultant"  sheath  or  "stocking 
clothing  the  stem  below,  in  which  case  the  stem  is  said  to  be 

peronate.  In  others  —  and  this  is  usually  the  case  in  smaller 

species  —  the  universal  veil  is  quite  thin  and  therefore  more  evan- 
escent in  character.  The  result  is  that  the  remnants  of  the  torn 

veil  soon  disappear,  or  leave  such  a  slight  annulus  that  it  is  some- 
times difficult  to  determine  its  existence.  The  resultant  annulus 

usually  occupies  a  medium  or  low  position  on  the  stem. 

It  is  not  quite  clear  what  Fries  means  when  in  his  generic  de- 

scription he  says,  *'  Veil  arachnoid,  distinct  from  the  cuticle  o{  the 

pileus,  superficial."*  He  certainly  could  not  have  meant  the 
universal  veil  in  the  sense  in  which  I  have  used  the  term.  Then 

the  only  interpretation  possible,  it  seems,  is  to  assume  that  he 

meant  the  cortina,  which  is  present  in  all  the  subgenera,  and  that 
it  was  considered  by  him  to  be  continued  around  the  edge  and 

over  the  surface  of  the  pileus,  and,  if  so,  identical  to  that  extent 
with  the  universal  veil. 

t r 

for  he  says,  "  Plant  fleshy,  putrescent,  with  a  cobwebby  veil,"  with ^   r^   ^    MB"      ̂ ^^         1^^  _  ̂ ^^^^^     ^^               ^^^^^   ^   

*  Epicrisis  255.    1836. 
t  Rabenhorst,  Kryptogamen  Flora,  i  :  576.   1883  [2d  ed.]. 
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no  mention  of  its  connection  with  the  pileus  or  of  its  being  super- 

ficial  to  anything.  Then  in  a  note  he  adds,  ''  Cortinariiis  is  espe- 
cially characterized  by  its  velum,  which  consists  of  cobwebby 

threads  (hyphae),  and  is  of  a  different  texture  from  the  cuticle  of 

the  pileus.  This  veil  remains  after  it  is  finally  torn,  sometimes  on 

the  edge  of  the  pileus,  sometimes  on  the  stem,  etc.  It  is  here 

called  the  cortina/'  It  will  probably  be  found  that  this  cortina  is 
not  always  continued  over  the  pileus,  and  hence  is  not  always 

superficial.  The  texture  of  the  cortina  and  that  of  the  surface 

of  the  pileus  are  certainly  different  in  some  cases.  Whether  the 

cortina  is  continuous  in  some  cases  with  a  superficial  layer  of  the 

pileus  ;  whether  there  is  really  a  superficial  cuticle  in  all  the  sub- 
genera ;  or  in  what  cases  the  cuticle,  when  present,  is  continuous 

with  the  outer  layer  of  the  veil,  e.  e.^  the  universal  veil,  must  be 
left  until  more  species  can  be  studied  in  the  young  stage. 

■The  writer  believes  it  will  aid  in  clearness  of  diagnosis  of  spe- 

cies to  use  the  term  "  universal  veil  "  for  the  outer  layer  of  Fries' 
velum,  since  this  tissue  is  differentiated  to  such  an  extent  as  to  be 
easily  distinguished  from  the  cortina. 

My^ 
As  already  seen,  the   universal  veil  belongs  to  the  subgenera 
xacium  and  Telamonia.     As  to  the  chances  of  a  universal  veil 

in  the  subgenus  Phlegmacinm^  it  may  be  worth  while  to  call  atten- 

tion  to  a  note  by  Stevenson,*  under  C.  iitrmalis,  in  which  he  con- 
siders  the  scaly  covering  of  a  number  of  plants  of  the  Phlegmaciinn 

group  as  the  remains  of  the  universal  veil.  In  the  subgenus  Tela- 
mania  an  important  character,  besides  the  universal  veil,  is  said  to 

be  the  hygrophanous  pileus.  This  has  made  it  rather  difficult  to 

place  some  of  our  American  species  which  have  a  dry  pileus,  but 

which  have  a  universal  veil.  Peck  placed  C.  flavifolms  in  Tchi" 
monia  in  spite  of  its  dry  pileus.  It  is  likely  that  C.  atinnlatus  Pk. 
will  be  found  to  belong  there  when  its  veil  has  been  thoroughly 

investigated.  A  study  of  C.  sqjimmdosiis,  in  the  very  young 

stage,  showed  a  beautifully  differentiated  layer  of  tissue  surround- 
ing the  young  "  button,"  which  looks  very  much  like  a  universal 

veil.  It  seems  desirable  to  neglect  the  hygrophanous  character  in 

this  subgenus  so  as  to  admit  the  above  and  similar  species.  If  this 
is  said  to  conflict  with  the  natural  character  of  the  subgenus,  it  js 

*  British  Fungi  2:4. 
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equally  true  that  placing  it  among  the  Inolomata  defies  the  natu- 
ral limits  of  that  subgenus.  No  other  course  would  then  be  left 

but  to  erect  another  subgenus,  and  this  is  not  desirable.  Professor 

Earle,  it  seems  to  me,  takes  the  correct  view  when  he  separates 
Telamoiiia  from  the  others  on  the  basis  of  a  universal  veil. 

Gills 

The  structure  and  the  texture  of  the  gills  afford  no  special 

help  to  the  student.  Britzelmayr,*  it  is  true,  considered  the 
method  of  attachment  of  the  gills  to  the  stem  as  one  of  the  most 

valuable  characters  of  the  genus,  but  this  does  not  seem  to  the 

writer  to  be  so  important.  Gillet,  in  his  key,  makes  considerable 

use  of  the  serration  of  the  gills  ;  it  may  be  that  this  can  be  used  to 

some  extent,  but  it  is  certainly  a  very  uncertain  characteristic. 

One  of  the  most  helpful  characteristics,  on  the  other  hand,  is 

the  color  of  the  young  gills.  This  may  be  white,  olivaceous,  vlo- 
let,  blue,  red  or  yellow  in  the  different  species,  and  this  character 

was  made  use  of  by  Fries  to  separate  the  subgenera  into  further 

divisions.  After  the  gills  attain  maturity,  these  colors  are  all 

transformed  into  some  shade  of  cinnamon.  The  final  appearance 

of  the  gills  is  due  to  an  intermixture  of  the  original  color  of  the 

gills,  and  that  of  the  cinnamon-brown  spores ;  this  makes  it  pos- 
sible at  times,  even  in  old  specimens,  to  determine  what  was  the 

color  of  the  gills  in  the  young  plant. 

Spores 

The  color  of  the  young  spores  is  more  or  less  hyaline,  or  they 

may  be  tinged  with  the  same  color  as  the  gills.  After  maturity, 

the  mass  always  reflects  predominantly  the  cinnamon-brown  by 
which  we  characterize  the  genus.  Occasionally  an  ochraceous  or 

yellow  tinge  prevails,  but  one  can  hardly  agree  with  Fries  that 

they  are  always  "  subochraceus  supra  chartam  albam."  The  slight 
variation  in  color  can  hardly  be  used  as  a  specific  character,  and 
Professor  Peck  no  doubt  was  well  aware  of  this  when  he  refrained 

from  using  it  in  a  single  description. 

The  shape  of  the  spores  is  more  useful.  They  may  vary  all 

the  way  from  a  fairly  spherical  spore  to  one  whose  length  is  three 
* 

Bolanisches  Centralbktt  51  :  2. 
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Figure  4.      Cortinarius  innidicola  Kauff.     About  five-sevenths  natural  size.     Spores  as  in  Fig.  i» 
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times  its  width.  An  apiculus,  or  projection,  is  usually  noticeable 
and  represents  the  point  where  the  spore  is  attached  to  the 
sterigma. 

The  spores  also  vary  in  the  structure  of  the  epispore.  This  is 
often  covered  with  spiny  or  tubercular  processes  ;  in  other  cases 
the  spores  are  quite  smooth.  In  using  this  as  a  specific  character 
one  must  never  lose  sight  of  the  fact  that  when  young  all  spores 
are  smooth.  It  is  therefore  necessary  to  make  sure  that  the  spores 
referred  to  are  mature. 

The  size  of  the  spores  is,  in  my  opinion,  of  much  greater  value 
for  diagnostic  purposes,  than  has  hitherto  been  recognized.    There 
is  no  doubt  that  the  size  of  the  spores  of  a  single  individual  varies, Y 

and  that  it  varies  when  there  is  every  evidence  that  the  spores  are 

mature.  But  that  they  vary  within  limits,  w^hich  are  sufficiently 
constant,  any  one  can  determine  for  himself.  One  need  only  tate 

measurements  of  a  great  many  spores  from  a  number  of  individ- 

uals of  an  easily  recognized  species  (it  is  hoped  that  there  are  a  few 
such  species).  One  finds,  indeed,  a  certain  number  of  abnormal 
spores  which  are  larger  or  smaller  than  the  majority.  But  these 
should  not  be  taken  into  account.     It  is  time  that  we  look  more 

I 

closely  into  the  microscopical  characters  of  these  plants,  and  it  is 

a  pleasure  to  read  Mr.  Massee's  discussion  of  this  point  in  his 

recent  monograph  of  the  genus  Tnocybe.'^ 
The  spores  of  the  genus  Cortinarius  have  in  all  cases  examined 

been  found  constant  within  limits.  These  limits  are  at  times  re- 

markably  narrow,  at  other  times  just  as  remarkably  wide.  For 

example,  a  plant  which  has  usually  been  called  C,  alboviolaceus 

Fr.  in  this  country,  has  spores,  which  at  maturity,  are  from  6.5  to 

9.5  /^  long,  —  it  is  meant  by  this  that  the  average  spores  found  in 

the  field  of  the  microscope  in  several  mounts,  and  of  as  near  the 

mature  color  as  possible,  are  within  these  Hmits.  A  few  may  be 

longer,  a  number  of  younger,  paler  ones  are  shorter,  but  spores 

from  this  same  species  always  show  this  same  variability.  On  the 
other  hand,  C,  ammlafiis  Pk.  has  rather  constant  spores,  somewhat 

spheroid,  y  p,  long  by  6.5/i  broad.  In  this  case  a  single  figure  is 

sufficient  to  denote  the  length  or  breadth. 

Several  species  have  been  studied  in  prepared  sections,  in  which 

*Ann.  Bot.  18  : 459 
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Figure  5.      Cortinaritis  croceocoloi'  Kauft.     Natural  size.      Spores  as  in  Fig.  I 
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biniicleate    spores    are  evidently  the  rule.     This,  however,  is  not 
the  place  to  discuss  the  matter  further. 

Of  how  much  value  the  basidia  are  as  specific  characters,  has 
not  yet  been  determined  to  my  satisfaction. 

Habitat 

There  is  little  difficulty  in  getting  material  for  the  study  of  the 
genus  CortinariuSj  once  its  haunts  are  known.  One  may  tramp  a 
whole  day  through  the  woods,  and  hardly  find  a  specimen,  even 

in  proper  season.  As  is  well  known,  the  genus  is  eminently  north- 
ern or  found  in  temperate  altitudes,  and  this,  with  the  fact  that 

they  occur  in  the  autumn,  would  indicate  that  they  love  the  cool 

wood  and  shady  brook.  In  the  region  of  pine  and  spruce,  or  in 

old  beech  forests,  where  the  shade  is  dense  and  the  ground  is  satu- 

rated with  moisture  —  there  one  may  nearly  always  find  spots 
where  they  abound.  Especially  is  this  the  case  when  the  forest 

covers  a  hill  or  ravine  along  w^hose  slope  are  found  rivulets  at 

intervals  of  a  few  yards.  Even  then  one  is  impressed  with  the  re- 

markably local  character  of  their  occurrence.  They  need  a  substra- 

tum which  is  capable  of  retaining  moisture  for  a  considerable  time, 

because  they  are  slower  of  development  than  are  many  others  of 

the  fleshy  mushrooms.  Moisture  and  the  nature  of  the  forest 

trees  seem,  as  far  as  at  present  known,  to  determine  their  home. 

I  have  collected  as  many  as  twenty  species  within  a  radius  of  a 

few  rods.  Sometimes  a  single  beech  tree  is  the  centre,  around 
which  can  be  found  a  half  dozen  or  more  kinds.  Such  a  case  was 

a  swamp  of  maple,  oak  and  young  hemlock,  in  which  a  beech 

tree,  standing  by  itself,  was  the  center  of  a  15-foot  radius,  and 

within  the  area  made  by  it  were  iound :  a  troop  of  32  specimens 

of  C.  squamidosus  Pk.  ;  also  C.  multifonnis  Fr.,  C.  bolaris  Fr., 

C.  torvns  En,  and  three  smaller  kinds  which  were  not  identified. 

On  entering  a  new  field,  a  beech  forest  was  invariably  a  successful 

collecting  ground,  when  near-by  places  yielded  nothing.  So  far,  our 

plants  were  found  more  often  near  beech  or  hemlock.     Whether F 

there  is  some  symbiotic  relation  is  an  interesting  question. 
T 

Identification 

To  make  this  paper  as  useful  to  the  beginner  as  possible,  and 

at  the  same  time  further  the  study  of  the  plants  of  this  interesting 
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Figure  6.     Coriinarius  Atkinsoniamu  Kauff.     Natural  size.     Spores  as  in  Fig.  i 
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genus,  it  will  be  necessary  to  point  out  a  few  matters  relating  to 
their  collection  and  study.  It  is  sometimes  desirable  to  send  away 

one's  specimens  for  identification,  and  a  lack  of  certain  observations i 

that  should  have  been  made  in  the  field  may  prevent  any  one  from 
giving  them  much  attention. 

It  is  absolutely  useless  to  pick  up  an  old,  dried  specimen  of 

Cortinarius,  and  ask  any  one  to  recognize  it.  Once  in  a  while 

some  easily  known  plant  may  be  recognized  in  that  way,  but  in 

the  majority  of  cases  old  plants  of  different  species  look  so  much 

alike  that  it  is  mere  guessing  to  say  anything  about  them.     The 4 

first  thing  to  remember  is  that  young,  unexpanded  plants  must  be 
examined  as  \vell  as  mature  ones.  Next  a  careful  description 

must  be  made,  zvitJi  special  reference  to  the  difference  in  the  color  of 

the  gills  in  the  yottng  and  old  plants.  Then  a  similar  compari- 

son of  the  color  of  pileus  and  stem  ;  and  then  a  search  for  an  an- 
nulus  or  universal  veil,  and  its  character.  Finally  a  careful  test 

of  the  pileus  and  stem  for  gluten  or  viscidity.  (One  must  remem- 
ber that  old,  dry  plants  may  lose  this  character.)  These  points 

are  absolutely  essential.  In  addition  to  the  above,  the  following 

characters  are  often  useful :  the  shape  of  the  pileus  ;  the  size  of  the 

parts  ;  the  smoothness  of  the  surface  of  pileus  and  stem  ;  the 

character  of  the  zA%^  of  the  gills  ;  the  nature  of  the  bulbous  base 

of  the  stem  ;  the  appearance  of  the  flesh.     In  fact,  the  notes  can- 

first. 
proinded  they  contain  the  essential  facts 

Species 

In  working  over  the  material,  it  was  found  that  the  chief  diffi- 

culty lay  in  the  lack  of  an  extensive  key  to  the  American  species. 

It  is  true  that  Professor  Earle  *  has  compiled  one  from  the  descrip- 

tions of  the  authors  ;  and  although  his  key  sometimes  gave  me  a 

clue  to  a  species,  it  also  led  me  astray.  This  is  not  so  much  a 

reflection  on  the  key^ — which  is  admittedly  a  compilation  —  it 

rather  shows  how  unsatisfactory  are  studies  which  are  made  from 

the  descriptions  alone.  The  key  which  is  here  presented,  although 

worked  out  and  tested  on  fresh  plants  alone,  must  necessarily  have 

many  shortcomings.  The  possibility  of  mistaking  descriptions  of 

species,  especially  of  European  origin,  is  great.      Photographs  and 

Torreya  2  :   169,  iSo.     1 902. 
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colored  drawings  have  been  made  of  all  the  species  presented  in 

the  key.  These,  with  the  dried  specimens,  have  been  compared 

with  the  type  specimens  of  Professor  Peck  at  Albany,  or  with 

European  exsiccati  in  the  Cryptogamic  Herbarium  of  Harvard 

University.  The  writer  here  wishes  to  acknowledge  the  kindness 

and  courtesy  shown  him  by  both  Professor  Farlow  and  Professor 
Peck. 

The  species  included  in  this  key  are  only  such  as  were  found 

in  the  vicinity  of  Ithaca,  N,  Y.,  and  which  could,  with  a  high  degree 

of  certainty,  be  identified.  Almost  as  many  more,  not  included 

in  the  key,  need  further  study.  It  is  hoped  that  the  list  may  not 
be  less  useful  to  students  in  other  localities,  even  if  it  is  local.  Most 

of  the  European  species  included  have  been  reported  for  New 
York  by  Professor  Peck. 

The  natural  relationships  of  the  species  have  been  more  or  less 
violated  in  the  key,  since  its  maker  has  had  in  mind  not  a  final 

grouping,  but  a  help  for  beginners. 

A  partial  key  to  the  Cortinarii  in  the  vicinity  of 
Ithaca,  N,  Y. 

A.   Pileus  with  a  gelatinous  cuticle,  more  or  less  viscid  or  glutinous  when  moist,  as  is 
also  the  stem  in  some  species,     [Myxacium  and  Phlegm  a  ciumJ\ 

Pileus  coarsely  corrugate.  C.  corrugattts  Pk. 
Pileus  not  coirugate. 

Taste  of  the  surface  of  the  pileus  extraordinarily  bitter  ;  plants  small. 

Taste  not  very  bitter. 

Spores  large,  lo  to  i6  ̂   long. 

C.  vibi-atilis  Fr. 
C.  amartis  Pk. 

Stem  cylindrical  and  long;  entire  plant  very  viscid. 
Stem  with  evanescent  scales,  or  none. 

C  cylindripes  sp.  hov. 
Stem  with  broken,  concentric  rings  of  floccose  scales. 

C  coUinitus  (Pers.)  Fr. 
Stem  bulbous  or  short. 

■  Spores  IO-I2  /flong. 
Color  very  pale  yellow  with  olivaceous  tinge. 

C  oHvaceiiS'Stramineus  sp.  nov. 
Color  yellow  to  orange-ochraceous  ;  no  olivaceous  tinge 

C  nmliiforinis  Fr. 
Spores  13-16  It  long;  stem  violaceous  to  blue, 

C,  Alklnsonianus  sp.  nov. 
Spores  smaller,  6-9  /^  long. 
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Pileus  with  dark  olivaceous  tinge. 

C.  anfractus  Yx, 
Pileus  with  a  violaceous  or  purple  color. 

Flesh  and  gills  turning  purple  when  bruised. 

C  piirpiirascens  Fr. 
Flesh  not  turning  purple. 

Stem  with  niarginate  bulb. 
C  caertilescens  Fr. 

Stem    clavate   or  slightly  bulbous.        (Pileus   sometimes 

almost  pale  yellow.)     ̂ 
C,  Berlesianus  Sacc.  &  Cub. 

Stem  subequal ;  plants  small. 

C  croceo-caerulezis  (Pers. )  Fr. 
Pileus  some  shade  of  yellow  ;  no  tinge  of  violet. 

Pileus  covered  by  gluten  ;  stem  viscous  when  moist. 

C,  ̂ phaerospoi'iis  Pk. 
Pileus  not  covered  by  gluten  ;  pileus  deep  tawny-orange  ;  stem 

marginate-bulbous. 

C.fidgens  (Alb,  &  Schw.)  Fr. 
Pileus  some  shade  of  drab.      C  sterilis  sp.  nov. 

B.   Cuticle  of  pileus  not  composed  of  gelatinous  fibers,  hence  never  viscid  nor  gela- 

tinous.     \_InoIomay   Telamoiiia^  Dermocybcy  and  Hydrocybe,'\ 
Spores  IO-I2  a  long;  plants  not  whitish  nor  violaceous. 

Plants  small,  2-4  cm.  tall.  C.  badiusW, 

Plants  longer,  about  8  cm.  tall. 

Stem  with  cinnabar-colored,  persistent,  concentric  rings. 

C.  ai-miUatus  (Alb.  &  Schw.)  Fr. 
Stem  sheathed  by  the  veil,  i.  e.^  peronate. 

C.  torvus  Fr. 

Spores  4-9  II  long  ;  if  longer,  plants  are  whitish  or  violaceous. 
Stem  and  pileus  scaly  or  shreddy. 

Scales  red  (scarlet  to  vermillion).    C,  bolaris  (Pers  )  Fr. 
Scales  brown  to  blackish. 

Plant  large,  watery-spongy,  soon  dark  chocolate-colored. 

C.  sqnawuhsus  Pk. 
Plants  of  medium  size,  wood-brown. 

Stem  not  scaly. 
C  pholideus  Fr. 

Stem  with  more  or  less  persistent  annular  rings  or  peronate. 

Plants  large,  l-S  cm.  or  more  tall;  pileus  proportionately  broad. 

Pileus  ochraceous,  clay-colored,  or  tawny. 

Stem  at  first  peronate  by  the  white  universal  veil;  pileus 

at  first  buff.         CJiavifoHus  Pk. 

Stem  at  first  peronate  by  the  tawny-yellow  universal  veil ; 

pileus  at  first  tawny-yellow, 
C.  anniilatus  Pk. 

Entire  plant  saffron-yellow. 

C.  ci'oceocolor  sp.  nov. 

Pileus  bluish  to  purple  when  young  ;  buff  to  tan  when  old. 
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Stem  stout,  10-20  mm.  thick;  pileus punctate. 

C,  umidicola  sp.  nov, 

'Stem  more  slender,  S^io  mm.  thick  ;  pileus  not  punctate. 
C  deceptivHS  sp,  nov. 

Plants  small,  subannulate  ;  pileus  less  than  3-4  cm,  broad, 

Pileus  watery-cinnamon,  smooth. 

CI  lignarius  Pk. 

Pileus  fuscous,  when  young  covered  with  white,  villose  fibrils. 

C,  paUaceiis  (Weinm.)  Fr. 
Stem  with  no  annulus,  or  annulus  evanescent. 

Stem  bulbous  or  clavate. 

Bulb  depressed-marginate ;  gills  heliotrope-purple  when  young. 
C  obliqims  Pk. 

Bulb  clavate. 

Color  of  plant  lilac  to  whitish. w 

Plants  usually  larger  than  in  the   next ;    lilac  color 

persistent.  C,  lilacimis  Pk. 

Plants  of  medium  size;  violet  tinge  evanescent. 

C  alboviolaceiis  (Pers.)  Fr, 

Color  of  pileus  some  shade  of  buff. 

C  caespitosiis  Pk. 

Color  of  entire  plant  deep-chrome,  unchanging. 
C  callisteus  Fr. 

Stem  svibequal  or  tapering  downward. 
Pileus  not  hygrophanous, 

Pileus  cinnamon-colored ;  stem  yellow ;  no  olivaceous  tinge. 
Gills  at  first  yellow. 

C  cinnamomsiis  (L. )  Fn 
Gills  at  first  flame-scarlet, 

C  semhanguineus Jlamineus  var.  nov. 
Gills  at  first  dark  blood-red. 

C  semisangiiineus  Fr. 

Pileus  tawny-olive  ;  stem  yellow,  olive-tinged. 
C.  croceasYr. 

Pileus  and  stem  scarlet  or  blood-red. 

Pileus  broad  as  compared  with  the  rather  short  stem  ; 

spores  8  X  5  /^.  C  cinnaharinits  Fr. 
Pileus  narrower,  stem  longer  ;  spores  6  x  4  /f. 

C  sanguineus  (Wulf. )  Fr. 
Pileus  distinctly  hygrophanous. 

Plant  small  ;  pileus  2  cnx.  broad  or  less. 
.    Pileus  conical  at  first  ;  stem  slender. 

C  subjlexipes  Pk. 
Pileus  convex  at  first. 

Stem  stout,  smooth  ;  pileus  chestnut-colored. 
C  casianeus  (Bull.)  Fr. 

Stem  slender,  fibrillose ;  pileus  fuscous. 
C  fuscoviolaceiis  Pk. 

Pileus  broader  than  2  cm. 
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Pileus  tawny-orange  to  cinnamon  ;   stem  pale. 
C\  armeiiiactis  (Schaeff.)  Fr, 

Pileus  watery -cinnamon;  gills  very  distant. 
C,  distans  Pk., 

Cortinarius  sterilis  sp.  nov. 

{Myxaciuni) 

Pileus  1.5-4.5  cf^'  broad,  suborbicular  when  young,  then 
convex-expanded,  margin  incurved,  drab,  drab-gray  to  olive-buff 
(Ridg.),"^  even,  smooth,  viscid,  somewhat  umbonate  at  times. 
Flesh  white,  soft,  thin.  Gills  relatively  broad,  4.6  mm.,  drab- 
gray  (Ridg.)  at  first,  then  light  cinnamon,  rounded  behind,  then 
emarginate,  not  at  all  ventricose,  rather  crowded  ;  edge  scrratulate 

/ 
Cortina  white 

or  sordid.  Stem  4-8  cm.  long,  4-6  mm.  thick,  at  base  10  mm., 
hence  clavate  or  tapering  upward,  solid,  spongy,  dingy-white, 
tinged  towards  apex  with  light  blue,  clothed  when  fresh  with  the 
delicate  patches  of  the  viscid,  universal  veil,  which  is  of  the  same 
color  as  the  pileus,  within  pale  bluish  at  apex,  white  below. 
Spores  6-7  //  X  5-6.5  /^  subspheroid,  rather  smooth.  Plants  slen- 

der.    (Figure  i.)  _ 
Low    places,    near    sphagnous  swamps,  near  Freeville,  N.  Y. 

August  1904,  C,  H.  Kaiiff7)ian, 

Cortinarius  cylindripes,  sp.  nov. 

{Myxaciiiui) 

Pileus  3-7  cm.  broad,  very  glutinous  at  first  and  shining, 
later  opaque,  at  the  very  first  lavender,  then  yellowish  with  a 
violaceous  tinge,  at  length  becoming  brownish-ochraceous,  with 
the  appearance  of  being  stained  by  these  colors  at  various  stages, 
obtusely  orbicular  when  young,  then  campanulate  and  expanded, 
rather  small  in  comparison  with  the  length  of  the  stem  ;  margin 
incurved  and  pellucid-striate ;  surface  smooth,  at  length  longitudi- 

nally wrinkled.  Flesh  thick  on  disk,  thin  elsewhere,  violaceous, 
soon  dingy-white.  Gills  rather  broad,  at  length  5-8  mm.,  adnata, 
cmarginate,  not  attenuate  towards  margin  of  pileus,  violaceous  or 
letvender  when  young,  becoming  pale  cinnamon,  not  crowded,  thin, 
edge  serratulate  and  paler,  somewhat  wrinkled  at  the  sides  but  not 
veined.  Stem  8-10  cm.  long,  5-9  mm.  thick,  elastic,  remarkably 
equals  covered  by  a  violaceous,  glutinous,  universal  veil  which 
sometimes  remains  as  evanescent  patches  and  at  its  junction  with 
the  partial  veil  as  a  slight  annulus,  smooth  or  fibrillose-striate  at 

Ridgeway,  Nomenclature  of  colors. 



322  Kauffman  :    The  genus  Cortinarius 

apex,  violaceous  to  dingy-white  within,  solid  or  stuffed  ;  entire 

stem  usually  a  beautiful  pale  azure-blue.  Spores  1 2-1 5  /^  X  6.5-8  /^, 
slightly  tuberculate;  basidia  about  \o p.  long.     (Figure  2.) 

Gregarious,  rarely  cespitose.     Entire  plant  is  soft  and  quickly 

decays.     Under  hemlock  trees,  Enfield  Gorge,  Coy's  Glen  and  Fall 
J 

H.  Kauff) 

Related  to  C,  elatior^  from  which  it  differs  in  its  equal  stem, 

which  is  never  scaly  and  is  always  violaceous  to  blue  ;  the  gills  are 

lavender  when  young  and  the  w^hole  plant  is  very  viscous. 

Cortinarius  olivaceo-stramineus  sp.  nov. 

(  Phlegmaciu  ni^ 

Pileus  4-7  cm.  broad,  viscid  from  a  gelatinous  cuticle,  broadly 
convex,  slightly  depressed  in  the  center  when  expanded,  margin 
incurved  for  some  time,  pale  straw-yellozv  zvith  an  olivaceous  tinge, 
slightly  rufous-tinged  when  old,  smooth  or  silky-fibrillose,  disk 
sometimes  covered  with  minute  squamules,  shreds  of  the  partial 
veil  attached  to  the  margin  when  expanded.  Flesh  very  thick^ 
becoming  abruptly  thin  towards  margin,  white,  dingy-yellowish 
in  age,  soon  soft  and  spongy.  Gills  rather  narrow,  7  mm,  broad, 
sinuate-adnexed,  whitish  at  first,  then  pale  cinnamon,  crowded, 
edge  serratulate  and  paler.  Stem  6-8  cm.  long,  5-12  mm.  thick, 
with  a  slight  bulb  when  young,  from  whose  margin  arises  the 
dense  partial  veil ;  white  and  very  pruinate  above  the  veil,  which 
remains  as  dingy  fibrils  stained  by  the  spores,  spongy  and  soft 
within,  becoming  somewhat  hollow.  Veil  white  with  an  olive 

tinge.  Spores  10- 1 2  /i  x  5-5-^.5  /^,  granular  within,  almost  smooth. 
Odor  agreeable.     (Figure  3.) 

To  be  placed  under  the  division  '' scaurus^'  where  it  comes 
near  C.  herpeticus  Fr.,  but  the  gills  when  young  are  never  violet- 
tinged. 

H. 

H.  WhetzeUndJ.  M.  Van  Hook 

Cortinarius  umidicola  sp.  nov. 

(  Telamonici) 

Pileus  as   much  as   16  cm.  broad  (generally  6-7  cm.   when 
expanded)    hemispherical,  then  convex  and    expanded,  with  the 

purplish 
ip  heliotrope- pinkish-buff^ 
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found  ;  margin  when  young  with  narrow  strips,  of  silky  fibrils  from 
the  universal  veil ;  pileus  when  old  covered  with  innate,  whitish, 
silky  fibrils,  hygrophanous  ;  surface  punctate^  even  when  young. 
Flesh  of  stem  and  pileus  lavender  (Ridg.)  when  young  but  soon 
fading  to  a  sordid  white,  thick  on  disk,  abruptly  thin  towards 
margin,  soon  cavernous  from  grubs.  Gills  very  broad,  as  much 
as  2  cm.,  at  first  lavender^  soon  very  pale-tan  to  cinnamon, 
rather  distant,  thick,  emarginate  with  a  tooth,  at  first  plane 
then  ventricose  ;  edge  slightly  serratulate,  concolorous.  Stem  as 
much  as  13  cm.  long  (usually  8  to  10  cm,),  1-2  cm.  thick, 
usually  thickened  below  and  tapering  slightly  upwards,  mostly 
thicker  also  at  apex,  rarely  attenuate  at  base,  sometimes  curved, 
always  sto7it^  solid,  lavender  above  the  woven,  sordid  white,  universal 
veil,  which  at  first  covers  the  lower  part  as  a  sheath,  but  soon  breaks 
up  so  as  to  leave  a  band-like  annulus  half-way  or  lower  down  on 
the  stem,  or  remains  on  the  base  of  the  stem  as  white  fibril- 
lose  patches ;  soon  of  same  color  as  pileus,  hygrophanous,  soon 
cavernous.  The  annulus  is  easily  rubbed  off,  leaving  a  bare  stem. 
Cortina  violaceous-white.  Spores  7-9  fx  x  5— 6/i,  almost  smooth  ; 
basidia  about  40 /i  long.     (Figure  4.) 

Troops  of  25   plants  were  found   under  a  clump  of  hemlock 

trees  on  the  edge  of  a  swamp,  north^of  Freeville,  N.  Y.,  August 

29,  1903,  and  August  22,  1904,  C.  H.  Kauffman. 

Cortinarius  croceocolor  sp.  nov. 

{Telanionid) 

Pileus  '^^-'j  cm.  broad,  convex  then  expanded,  saffron-yellow, 
with  dense,  dark  brown,  erect  squamules  on  disk  ;  whole  surface 

has  a  velvety  appearance  and  feel,  scarcely  hygrophanous,  even. 

Flesh  of  pileus  yellowish-white,  rather  thin  except  on  disk,  shghtly 

hygrophanous,  scissile.  Gills  cadmium-yellow  (Ridg.),  moderately 

distant,  rather  thick,  emarginate,  rather  broad,  8-9  mm.,  width  uni- 
form except  in  front  where  they  taper  quickly  to  a  point.  Stem 

4-8  cm,  long,  tapering  upwards  from  a  thickened  base,  /.  e.^ 

davate-hilbous^  9-15  "^^-  thick  below,  percnate  three-fourths  of 
its  lengtJi  by  the  cJirome-yellozv  to  saffron  veil,  paler  above  the  veil, 
solid,  saffron-colored  within,  hygrophanous,  soon  dingy,  attached 

to  strands  of  yellowish  mycelium.  Spores  subspheroid  to  short- 
elliptical,  6,5-8  X  5.5-6-5  /i,  echinulate  when  mature.     (Figure  5.) 

Gregarious  or  solitary  in  mixed  woods,  August   1904,  Coy's 
Glen  and  Mich.  Hollow  swamp,  Ithaca,  N.  Y.,  C  H.  Kauffman. 

Entire  plant  is  often  safifron-colored. 



Kauffman  :   The  genus  Cortinarius 

Cortinarius  Atkinsonianus  sp.  noy. 

Pileus  8  cm.  broad,  expanded,  wax-yellozv  or gaUstonc-yellozv  to 

day-colored  and  tazviiy  (Ridg.),  colors  very  striking  and  sometimes 
several  present  at  once,  viscid,  smooth,  even,  somewhat  shining 

when  dry.  Flesh  thick,  except  at  margin,  bluish-white  like  the 
stem,  or  paler,  scarcely  or  not  at  all  changing  when  bruised.  Gills 

comparatively  narrow,  6-8  mm.,  w^dth  uniform  except  near  outer 

end,  adnate  becoming  slightly  sinuate,  purplish  to  yellow,  then  cin- 
namon. St^m  violacco7iS-blnc^  8  cm.  long,  12-15  mm.  thick,  equal 

or  slightly  tapering  upward,  hidbous  by  a  rather  thick,  marginate 
bulb  3  cm.  thick,  hung  with  the  fibrillose  threads  of  the  universal 

veil,  which  is  a  beautiful  pale-yellow  and  clothes  the  bulb  even  at 
maturity;  violaceous-blue  within,  solid.  Spores  13-1  5^ax  7  —  8.5  /i, 
very  tubercular.     (Figure  6.) 

Figure  7,     Cortinarim  deceptivus  Kaufl.     Slightly  reduced.     Young  stages. 

The  nature  of  the  universal  veil  indicates  its  position  in  the 
subgenus  Tvlainonia,  but  the  viscid  cuticle  bars  it.  It  needs  further 
study.  Only  a  single,  rather  mature  specimen  was  found,  among 
hemlocks  and  poplars,  at  the  base  of  a  sassafras  sapling,  Enfield 
Gorge,  near  Ithaca,  N.  Y..  September  14,  1903,  C.  H.  Kauffman. 
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Cortinarius  deceptivus  sp.  nov. 

{Telamo7iid) 

Pileus  1-7  cm.  broad,  suborbicular  to  hemispherical,  becoming 
convex-campanulate,  fawn-colored,  tinged  with  lavender,  the  lav- 

ender tints  fading  very  quickly  to  pure  fawn  or  light  tan,  disk 
alutaceous-buff  (Ridg.),  covered  all  over  with  minute  brownish 
squamules  when  young,  becoming  subglabrous,  somewhat  hy- 
grophanous,  rugulose  in  age.  Flesh  hygrophanous,  pallid  with  a 
strong  lavoider  tinge  when  yown^,  which  fades  out  quickly,  becom- 

ing the  color  of  new  cork,  thick  on  disk,  thin  towards  the  mar- 
gin;  texture  spongy.  Gills  3-5  mm.  broad,  thick,  moderately 

close,  adnate,  emarginate,  attenuate  at  the  margin  of  pileus,  laven- 
der zvhen  youngs  fading  to  pale  tan  w^hen  old.  Stem  rather  stout 

when  young,  becoming  slender,  ̂ -6  cm.  long,  thickened  below  and 
tapering  upward,  /.  <?,,  clavate,  solid,  covered  when  young  by  the 
thick  fibrillose  universal  veil  which  is  lavender,  fading  to  white,  and 
remaining  as  oblique,  fugacious,  brownish  scales  or  partial  rings, 
these  terminate  above  in  the  remains  of  the  partial  veil  which  are 

stained  by  the  spores.  Spores  7-9.5  /^  X  6-7//  subspheroid  to 
broadly  elliptical,  rough.  The  colors  and  shapes  of  the  plant  are 
very  variable  and  deceptive.    Odor  not  characteristic.    (Figure  7.) 

Common  in  hemlock  woods.     Gregarious.     On  ground  and 

among  remains  of  very  rotten  logs  and  brush-heaps,  in  Coy's  Glen, 
near    Ithaca,  N,    Y.,  August  and  September,  1 902-1 904,  C.    H. 
Kauffman. 

University  of  Michigan. 
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A  Ficus  confused  with  Proteoides 

Edward  Wilber  Berry 

(With  plate  21) 

The  genus  Proteoides  was  founded  in  1866  by  Heer  to  include 
leaves  which  he  considered  as  belonging  to  some  member  of  the 
Proteaceae,  but  which  it  was  not  possible  to  determine  more  pre- 

cisely. Since  that  date  this  genus  has  been  the  receptacle  for  those 
more  or  less  lanceolate,  somewhat  coriaceous  leaves  with  an  obscured 

venation,  which  are  so  common  during  the  latter  part  of  the  lower 
and  the  first  part  of  the  upper  Cretaceous.  The  genus  undoubt- 

edly includes  some  forms  whose  affinities  are  with  the  Proteaceae, 
although  I  venture  to  advance  the  opinion  that  such  an  affinity  on 
the  part  of  the  American  leaves  usually  referred  to  this  genus  is 
very  doubtful. 

The  species  with  which  I  am  principally  concerned,  and  with 
which  I  am  most  familiar,  is  Proteoides  dapknogenoides  Heer,  de- 

scribed originally  from  the  Dakota  group  of  Nebraska,  and  since 
found  to  be  exceedingly  plentiful  in  the  Atlantic  coastal  plain  dur- 

ing the  Mid-Cretaceous. 

I  have  for  a  considerable  time  been  of  the  opinion  that  this  leaf 

was  not  Proteaceous,  and  this  opinion  seems  to  have  been  at  least 

suggested  to  Newberry  in  regard  to  the  Raritan  leaves,  at  least 
what  he  says  impHes  that  while  he  is  sure  that  his  leaves  are  iden- 

tical with  those  of  Heer  and  Lesquereux  from  the  West,  he  is 

doubtful  if  their  specimens  were  correctly  identified.  Hollick  * 
IS  more  definite,  saying  of  the  Staten  Island  leaves  that  they  are 

identical  with  Newberry's  Raritan  leaves  whether  the  latter  are 
correctly  identified  or  not. 

Without  considering  any  arguments  based  on  the  distribution  of 

the  Proteaceae  in  the  living  flora  we  may  note  that  Proteoides  daph- 

nogenoides^  of  the  coastal  plain,  while  agreeing  exactly  with  Les- 

C[uereux's  characterization  based  on  the  western  forms,  even  to  the 

*  Hollick,  Ann.  N.  Y.  Acad.  Sci.  II  :  420.      1898. 
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very  prominent  midrib,  differs  from  the  existing  Proteaceae  {Protea, 

etc.)  in  being  less  coriaceous,  and  in  the  character  of  the  venation, 

which  in  the  latter  is  somewhat  irregular,  with  the  secondaries 

springing  from  the  midrib  at  an  acute  angle  and  curving  outward 

instead  of  upward,  and  showing  a  further  tendency  to  be  massed 

from  the  region  of  the  base,  which  often  lacks  a  petiole. 

The  leaves  of  Proteoides  daphnogenoides  on  the  other  hand, 

more  especially  those  of  Newberry,  Hollick,  and  Berry,  are  gener- 
ally larger  in  size,  with  an  extended  and  narrowly  lanceolate  apex, w 

petiolate,  and  with  regular  camptodrome  secondaries. 

Heer's  type  specimens,  which  are  mere  fragments,  have  some 

long  ascending  secondaries  but  Lesquereux's  more  complete  speci- 
mens from  the  same  locality  are  unquestionably  identical  with  the 

coastal  plain  specimens,  which  latter  often  show  the  venation 

characters.  The  midrib  of  all  the  specimens  is  fairly  stout  and 

very  prominent,  leaving  a  deep  furrow  on  impressions  ;  the  second- 
aries are  very  fine  and  regular  and  not  readily  discernible. 

With  the  idea  that  these  leaves  might  be  referable  to  the  genus 
Ficus,  I  have  examined  with  considerable  care  the  herbarium 

material  oi' Ficus  ̂ \.  the  Columbia  University  herbarium  and  that 
of  the  New  York  Botanical  Garden. 

I  find  numerous  points  of  resemblance,  and  it  may  be  noted 

that  the  produced  apex  of  Proteoides  daphnogenoides  is  a  character 

common  to  a  number  of  species  of  Ficus,  where  it  is  even  more 

emphasized.  A  number  of  different  species  from  such  widely 
separated  localities  as  Central  and  South  America  and  the  Celebes 

show  points  of  resemblance  to  the  fossil  leaf.  Especially  amon 

the  Mexican  and  Central  American  species,  do  we  find  very  simi- 
lar forms,  e.  g.  :  Ficus  sapida  Miq.,  Ficus  ligustrina  Kunth  & 

Bouche,  Ficus  Imtcifolia  Hook.  &  Arn.,  and  Ficus  fasciculata 

Watson,  particularly  the  first,  which  has  much  the  same  outline 

and  consistency,  the  same  prominent  midrib,  and  the  same  regu- 
larly camptodrome  venation. 

In  turning  over  the  herbarium  sheets  one  is  strongly  impressed 

with  the  conviction  that  in  Proteoides  daphnogenoides  we  have 
another  and  widespread  Ficus  from  the  Mid-Cretaceous,  which 

flourished  along  the  ancient  coasts  of  the  Atlantic  continental  mass 

from  Long  Island,  New  Jersey,  and  Maryland  around  its  then 

(T 
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southern  border  m  Alabama,  and  on  the  shores  across  the  Medi- 
terranean sea  of  that  period,  from  Nebraska  and  Kansas.  Les- 

quereux  in  1892  described  a  large  leaf  of  the  same  type  as  a  new 
species  of  Fiais  (J,  e,,  K  proteoides),  thus  recognizing  its  true  rela- 

tions as  well  as  its  resemblance  to  the  supposed  species  of  Proteoides, 
I  have  not  had  any  opportunity  to  examine  the  leaves  of  this 

species  from  Alabama  or  from  the  Cheyenne  sandstone  of  Kansas, 
but  as  both Ward  I  have  no 

doubt  that  they  are  not  distinct  from  the  other^leaves  referred  to 
this  species  of  Proteoides, 

Ficus 

fully  belong,  these  leaves  find  their  affinity  in  the  group  which  in- 
cludes, among  others,  such  species  s.s  Ficus  elongata  Hosius,  Ficus 

Berthoudi  Lesq.,  Ficus  suspecta  Velen,,  Fictis  Kransimta  Heer,  etc. 
The  accompanying  plate  will  give  a  good  idea  of  the  character 

( 

M 

by  the  writer.  It  will  be  noticed  that  the  examples  of  eastern 

leaves  show  the  venation  much  more  clearly  than  do  the  western 
specimens. 

Following  is  the  synonymy  and  distribution  : 

Ficus  daphnogenoides  (Heer) 
Proteoides  daphnogenoides  Heer,  Phyll.  Cret.  d.  Nebr.  17.  //, 

/./.  g,io.  1866. —  Lesq.  Cret.  Fl.  85.  //.  iS-  f.  t,  2.  1874;  Fl. 

Dak.  Group  90.  1892. —  Hollick,  Trans.  N.  Y.  Acad.  Sci.  11  :  98. 

pi'  3.  f.  I,  2.  1892;  12:  16.  pi.  2.  f.  4,  g,  ij.  1893;  Bull. 
Torrey  Club  21 :  52.  //.  lyy.  f.  i.  1894;  Ann.  N.  Y.  Acad. 

Sci.  II  :  420.  //.  j6,  f.  i-j.  1898.  —  Smith,  Geol.  Coastal  Plain 

of  Ala.  348.  1894. —  Newberry,  Fl.  Amboy  Clays  72.  pi.  ij.  f.  8, 

9;  pi, 32.  f.  II,  IJ,  i^  ;  pi  jj,  /  J  ;  pi.  4j,  f.  IJ.    1 896. —  Gould, 
Am.  Journ.  Sci.  IV.  5:   175.      1898.— Berry,  Bull.  N.  Y.  Bot. 

Card.  3  :  74.  ̂ /.  J/.  /  ̂_p.     1903. 
Ficus  proteoides  Lesq.  Fl.  Dak.  Group  yy.  pi.  12.  f.  2.     1892. 
Dakota  Group  :   Nebraska  and  Kansas. 
Raritan  formation  :  New  Jersey. 
Cret aceous J 
»ve  Point,  Maryland. 
Mill  Creek  series  :  Mill  Creek.  British  N.  W 
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Tuscaloosa  formation :  Alabama. 

Cheyenne    sandstone    (Comanche    series),    Chatman    Creek, 
Kansas. 

Explanation   of  plate  21 

(Figures  two- thirds  natural  size) 

Figs,   i,  4.     After  Lesquereaux,  1874. 
Fig.  2.     After  Holliclc,   1894. 

Fig.  3.     From  Groove  Point,  Maryland. 

Fig,   5,     Lesquereux's  type  of  Fictis  proteoides. 
Fig.  6.     From  Cliffwood,  N.  J. 

Fig.  9.     After  Newb.  //.  77.  /.  9. 
Figs.  13,  14.    After  Newb,  pL  32,  /  /j,  14, 

Passaic,  New  Jersey, 
February   24,  1 905. 
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Sargent,  C.  S.  Trees  and  shrubs;  illustrations  of  new  or  little  known 

ligneous  plants.  (Part  III.)  I  :  101-150.  //.  51-75-  Boston, 
14  N  1903. 

Includes    new   species   in    Crataegus    (6),    Euonymns,     Vibttrnumy    Grypocarpha 
Greenm.  (gen.  nov.  j,  and  Pinus. 

Schumann,  K.     Bliihende  Kakteen  (Iconographia  Cactacearutn) .     3: 

//,  g-i2.      [22  Mr  1901]  ;  4:  /A  13-16.     [30  Jl  1901]  ;  5-  pl^ 
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Plate  44  illustrates  Opuntia  Mi e c kleyi  s'p,  nov.,  from  Paraguay. 

Schumann,  K.  EchinopHs  albispinosa  K.  Sch.  n.  sp.  Monats.  Kak- 
teenk.  13  :  154,  155.      15  0  1903.      [Illust,] 
Native  of  South  America. 

Schumann,  K,  Neue  und  wenig  gekannte  Kakteen  von  den  Anden 

Sud-Amerikas,  11.  Monats.  Kakteenk.  13:  167-171.  15  N  1903, 

[Illust.] 
Pilocereus  macrostibas  sp.  nov.,  from  Peru. 

Schumann,  K.  Ein  neuer  Echinocactus  aus  Siidbrasilien.  Monats. 

Kakteenk.  13:  129,  130.      15  S  1903. 
E,  Gj-aessneri  sp.  nov. 

Scofield,  C.  S.  The  description  of  wheat  varieties.  U.  S.  Dept.  Agr. 
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Scudder,  S.  H.  and  Cockerell,  T.  D.  A.     A  first  list  of  the  Orthoptera 

of  New  Mexico.  Proc.  Davenport  Acad.  Sci.  9:  1-60.  //.  1-4. 

1902. 

The  introductory  remarics  by  T.  D.  A.  Cockerell  include  many  references  to  char- 
acteristic plants  of  various  localities  in  New  Mexico. 

Sellards,  E.  H.  Codonotheca,  a  new  type  of  spore-bearing  organ  from 

the  Coal  Measures.  Am.  Jour.  Sci.  IV.  16  :  87-95,  //.  8  +/  Jl 
1903. 
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1903- 
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Beibl.  73  :   74-78.     4  D  1903. 

Urban,  I.     Flora  portoricensis.     Symb.  Antill.  4  :  .1-192.     16  S  1903. 
New  species  are  described  in  Aristida,  Eragrostis,  Arthrostylidinm,  Tnodes,  Philo- 

dendrott,   Costus,  Campylocentruni,  and  PeperoTtiia. 

Urban,    I.     Ueber   die   botanische   Erforschung  Westindiens   in  den 
letzten  Jahrzehnten.     Bot.  Jahrb.  Beibl.  73  :    28-32.     4  D  1903. 

Van  Tieghem,  P.     Structure  et  affinites  des  Erythroxylacees  :   un  nou- 
velle  exemple  de  cristarque.     Bull.  Mus.   Hist.  Nat.  Paris  9 :   287- 
295.      1903. 

Van  Tieghem,  P.     Sur  les  Columelliacees.     Bull.  Mus.  Hist.  Nat.  Paris 
9:   233-239.     1903. 

White,  C.  A.      Varietal    mutation   in  the   tomato.     Science  II.    14  : 
841-844.      29  N  1901. 
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12-20.     CERATOLEJEUNEA  VALIDA  Evans. 
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i-iS.     CERATOLEJEUNEA  SCHWANECKEI  Steph. 

19-26.     CERxVTOLEJEUNEA  PATENTISSIMA  (Hampe  &  Gottsche)  Evans 
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PUBLICATIONS  BY  OFFICERS  AND  STUDENTS  OF  THE  DEPART- 
MENT OF  BOTANY,  COLUMBIA  UNIVERSITY 

X.  Memoirs  of  the  Department  : 

Vol.  I.  A  Monograph  of  the  North  American  Species  of  the  Genus 
Polygonum  (1895).  By  John  Kunkel  Small,  Fallow  in  Botany,  1893- 
1^95  ;  Curator  of  the  Herbarium,  1895-1S98. 

Quarto,  178  pages,  84  plates.     Pri'^e  J6.00. 
Vol.  2.  A  Monograph  of  the  North  American  Potentilleae  (iSgfJ). 

By  Per  Axel  Rydberg,  Fellow  in  Botany,  1896-7. 
Quarto,  224  pages,  112  plates.     Price  JS6.00. 
2.  Contributions  from  the  Department: 

VoL  I.  Nos.  1-25.     1886-1892.     Price  ;^5. 00. 
Vol.  2.  Nos,  26-50,      1892-1894.     Price  $5,00. 
Vol.  3.   Nos.  5T-75,      1894-1895.     Price  S5, 00. 
Vol,  4.   Nos.  76-100.      1895-1896.     Price  ̂ 5.00, 
Vol,  5.  Nos.  101-125.     1896-1897.     Price  $5.00. 
Vol.  6.  Nos.  126-150.     1897-1898,     Price  ;^5. 00. 
Vol.  7,  Nos.  151-175.     1898-1901.     Price  $5.00. 
Vol.  8.  Nos.  176-200.     1901-1902.     Price  ;^5.oo. 
Vol.  9.  Nos   201-,     i903-(current). 

List  of  separate  7iumhers  available  on  application. 

3.  A  Text-book  of  General  Lichenology  (1896).  By  Albert 
Schneider,  Fellow  in  Botany,  1 895-1 896. 

Octavo,  230  pages,  76  plates, ,  Price  JS4.25  (cloth)  \  ;?3.8o  (paper). 
Published  by  Willard  N.  Clute  &  Co.  Binghamton,  N.  Y. 

The  Department  invites  propositions  relative  to  exchanges  of  her- 
barium material  for  any  of  the  above  named  publications.  Address 

Professor  L.  M.  Underwood,  Columbia  University,  N.  Y.  City. 
4.  An  Illustrated  Flora  of  the  Northern  United  States,  Canada,  and 

the  British  Possessions  from  Newfoundland  to  the  Parallel  of  the 

Southern  Boundary  of  Virginia,  and  from  the  Atlantic  Ocean  westward 

to  the  io2d  Meridian  (1896-1898).  By  Nathaniel  Lord  Britton,  Profes- 
sor of  Botany,  1891-1896;  Emeritus  Professor  1896-,  and  Hon.  Addi- son Brown. 

Three  volumes,  royal  octavo.  Vol.  i,  612  pages;  Vol.  2,  642 
pages;  Vol.  3,  588  pages;  4162  figures  in  the  text,  illustrating  every 
i'Pci^t  les  described. 

Published  by  Charles  Scribner's  Sons,  New  York.^  Price,  in  cloth, 
^9.00  for  the  three  volumes;  with  the  indexes  ard  keys  bound  separ- 

ately, ^10.00. 
5.  Our  Native  Ferns  and  their  Allies.  (Sixth  Edition)  1900.  By 

Lucien  Marcus  Underwood,  Professor  Qf  Botany,  1896-. 
Duodecimo,  158  pages,  35  figures.  PubUshed  by  Henry  Holt  & 

Co.,  New  York.     Price  ̂ ^i.oo. 

6  Moulds,  Mildews,  and  Mushrooms.  By  Lucien  Marcus  Under- 
wood, Professor  of  Botany,  1896 

Duodecimo,  236  pages,  10  plates.  Published  by  Henry  Holt  & 
Co.     Price  $1.50.  .  / 

7.  A  Text-book  of  General  Botany  ( 1897).  By  Carlton  Clarence 
Curtis,  Assistant  in  Botany,  1S92-1895  ;   Tutor  in  Botany,   1895-, 

Octavo,  360  pages;  87  illustrations.  Published  by  Longmans, 
Green  &  Co.,  New  York.     Price  :^3.oo. 
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North  American   Flora 

'^pHIS   work  is  designed  to  present  descriptions  of  all  plants  growing, 
1     independent  of  cultivation,  in  North  America,  here  taken  to  include 

Greenland,  Central  America,  the  Republic  of  Panama,  and  the 

West  Indies,  except  Trinidad,  Tobago,  and  Curasao  and  other  islands  off 

the  north  coast  of  Venezuela,  whose  flora  is  essentially  South  American. 

It  will  be  published  in  parts  at  irregular  intervals  by  the  New  York 

Botanical  Garden  through  the  aid  of  the  income  of  the  David  Lydig  Fund 

bequeathed  by  Charles  P.  Daly. 

It  is  planned  to  issue  parts  as  rapidly  as  they  can  be  prepared,  the 

extent  of  the  work  making  it  possible  to  commence  publication  at  any 

number  of  points.  The  completed  \vork  will  form  a  series  of  volumes 
with  the  following  sequence: 

Volume  I.     Mycetozoa,  Schizophyta,  Diatomaceae. 
Volumes  2  to  10.     Fungi. 
Volumes  11  to  13.     Algae. 
Vvlumes  14  and  15.     Bryophyta. 
Volume  16.     Pteridophyta  and  Gymnospermae. 
Volumes  17  to  19,     Monocotyledones- 
Volumes  20  to  30.     Dicotyledones. 

The  preparation  of  the  work  has  been  re'"erred  by  the  Scientific  Direc. 
tors  of  the  Garden  to  a  committee  consisting  of  Professors  L.  M.  Under- 

wood and  N.  L.  Britton. 

Professor  George  F.  Atkinson  of  Cornell  University,  Professors  Charles 

R.  Barnes  and  John  M.  Coulter  of  the  University  of  Chicago,  Mr.  Fred- 

erick V,  Coville  of  the  United  States  Department  of  Agriculture,  Pro- 
fessor Edward  L.  Greene  of  the  United  States  National  Museum,  Pro- 
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ory committee. 

Each  author  will  be  wholly  responsible  for  his  own  contributions, 
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must  vary  somewhat  in  the  treatment  of  d. verse  groups. 

The  subscription  price  is  fixed  at  ̂ r.50  for  each  part;  it  is  expected 
that  four  or  five  parts  will  be  required  for  each  volume.  A  limited  num- 
ber  of  separate  parts  will  be  sold  at  $2.00  each.     Address, 

The  New  York  Botanical  Garden 

Bronx  Park,  New  York  City 

Volume  22,  Part  i,  including  Podostemonaceae  by  George  V.  Nash, 
Crassulaceae  by  N.  L,  Britton  and  J.  N.  Rose,  and  Penthoraceae  and 
Parnassiaceae  by  P-  A   Rydberg,  was  issued  May  22,  1905. 
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Stimulation  oFSterigmatocystis  by  chloroform 
Marion  Elizabeth  Latham 

* 

The  response  of  fungi  to  the  influence  of  salts  and  other  chem- 
ical compounds,  as  manifested  by  accelerated  growth,  increased 

weight,  and  active  evolution  of  carbon  dioxide,  has  been  the  sub- 

ject of  several  investigations  within  a  recent  period.  Raulin's  * 
early  observations  have  been  much  extended  by  Richards  f  who 

has  ascribed!  the  action  to  a  more  economical  use  of  the  nutri- 

tion at  hand,  that  is,  he  has  proved  the  economic  coefficient  of 
Kunstmann  §  to  decrease  as  the  stimulant  approaches  its  point 

of  optimum  efficacy,  Ono,  |j  Yashuda,^  Hattori,  **  Stevens,!! 
Iwanoff,!!   Benecke§§   and  others  have   extended   the  range   of 

*Raulin,  J.      Etudes  chimiques   sur  la  vegetation.     Ann,  Sc.   Nat.   Bot.  V.  ii  : 
93-      1869. 

t  Richards,  H.  M.  Die  Beeinflussung  das  Wachsthums  einiger  Pilze  durch 

chemische  Reize,     Jahrb.  Wiss.  Bot.  30:  665.     1S97. 

'\  Richards,  H.  M.  The  effect  of  chemical  irritation  on  the  economic  coeffic- 
ient of  sugar.     Bull.  Torrey  Club  26  ;  463.      1S99. 
Kunstmann,  H.     Ueber  das  Verhaltniss  z.  Pilzernte  u.  verbrauchter  NShrun^. 

Inaug.  Dissert.     Leipzig,  1895. 
II  Ono,  N.  Ueber  die  Wachsthumsbeschleunigung  einiger  Algen  u.  Pilze.  Jour- 

Coll.  Sci.  Imp.  Univ.  Tokyo  13  :   141.      1900. 

I"  Yashuda,  A.  On  the  effect  of  alkaloids  upon  some  moulds.  Bot.  Mag.  Tokyo 
15-      1901. 

**  Hattori,  H.  Studien  ilber  die  Einwirkung  der  Kupfersulfats  auf  einige  Pflan- 
zen.     Jour.  Coll.  Sci.  Imp.  Tokyo  15  :  37 1.      I901. 

ft  Stevens,  F.  L.  The  effect  of  aqueous  solutions  upon  the  germination  of 

fungus  spores.     Bot.  Gaz.  26:  377.      1898. 

JJIwanoff,  K.  S.  Ueber  die  Wirkung  einiger  Metallsalze  und  einatomiger  Alko- 

hole  auf  die  Entwickelung  von  Schimmelpilzen.     Bot.  Centralb.  98  :  97.     1905. 
§1  Benecke,  W.  Die  zur  Ernahrung  der  Schimmelpilze  nothwendigen  Metalle. 

Jahrb.  Wiss.  Bot.  28:  487.  1895  ;  and  Einige  neuere  Untersuchungen  iiberden  Ein- 
fluss  von  Mineralsalzen  auf  Organismen.     Bot.  Zeit.  62^:   113.      1904. 

[The  Bulletin  for  June  (32  :  273-;^;^6.  pL  ig-21)  was  issued  30  Je  1905.  J 
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toxic  compounds,  all  with  concordant  results ;  namely,  that  those 

substances  which  in  larger  amounts  are  fatal,  serve  to  stimulate 

the  organism  to  increase  in  activity  when  present  in   sufficiently 

small  quantities,  in  accordance  with  the  generahzation  of  Hueppe.* 
In  addition,  Ono  f  has  found  that  the  waste  through  oxalic  acid 

formation  is  at  the  same  time  lessened ;  and  Watterson  %  that 

although  there  is  greater  expiration  of  CO.,  the  increase  is  only 

parallel  with  that  of  the  crop  and  its  production  relatively  normal. 

ng  with  yeast ;  Hueppe,I|   Effront,  t  and  Lindet  ** 
and  Ono  ft  and   Livingston  n   with   algae  have 

§ 

mvitn  bacteria  ; 

^    -T"   -T^ 

reached  like  conclusions  as  far  as  growth  is  concerned 

Copeland  and  Kahlenberg,|!|l  and  Kahlenberg  and  True, 

and  more  lately  Kanda^fff  working  with  higher  plants  tell  of 

stimulation  caused  by  salts.  Similarly  Copeland  XtX  ̂ ^^  obtained 

increased  CO^  evolution  from  work  with  phanerogams  and  tad- 
poles, interpretating  the  apparent  vigor,  however,  as  an  evidence 

of  harm  rather  than  benefit. 

Townsend§§§  mixed  ether  with  water  supplied  to  seeds  and 

thus  hastened  germination.  He  has  also  show^n  that  seeds,  sub- 

jected to  HCN  gas  null  for  a  short  time,  sprout  sooner  and  grow 

*  Hueppe,  F.     The  Principles  of  Bacteriology,  89,  90.     Trans,  by  E.  O.  Jordan. 

J  Watterson,  A.  The  effect  of  chemical  irritation  on  the  respiration  of  fungi. 
Eull.  Torrey  Club  31  :  291.     1904. 

^  Schulz.     Ueber  Hefegifte.     Bot.  Zeit.  46  :  6lo.     1888. 

^Effront.     Compt.  rend,  119:  169,     1894. 

**  Lindet.     Compt.  rend.  138  :  508.     1904. 

j: J  Livingston,  B.  E.  Chemical  stimulation  of  a  green  alga.  Bull.  Torrey 
Oub  32  :  I,     1905- 

Copeland,  E.  B.  &  Kahlenberg,  L.      The  influence  of  the  presence  of  pure 
metals  upon  plants.     Trans.  Wis.  Acad.  12:  454.     1899. 

***  Kahlenberg,  L.  &  True,  R.  H,     On  the  toxic  action  of  dissolved  salts.    Bot. 
Gaz.  22:  81.     1896. 

ttfKanda,  M.     Reizwirkung  einiger   Metallsalze  auf  das  Wachsthum  hoherere 
Pflanzen.     Jour.  Coll.  Sci.  Imp,  Tokyo  19:  i.     1904. 

ttt  Copeland,  E.  B.     Chemical  stimulation  and  the  evolution  of  CO^.     Bot.  Gaz. 
35  '-  81.     1903. 

§§§Townsend,  C.  O.     The  effect  of  hydrocyanic  acid  gas  upon  grains  and  other 
seeds.     Bot.  Gaz.  31 :  241.     1901. 

jlllll  Townsend,  C.  O.     The  correlation  of  growth  under  the  influence  of  injunes. 
Ann.  Bot.  11  :  509.     1897. 
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more  rapidly  than  those  not  so  treated ;  that  Ave)ia  seedh'ngs 
grown  in  a  sufficiently  weak  atmosphere  of  ether  are  at  first  retarded 
and  then  accelerated,  finally  returning  to  their  normal  rate  of 
growth  if  the  shock  be  not  too  long  continued  ;  and  that  in  small 

amounts  ether  vapor  will  aid  germination  in  the  spores  of  Pcnicil- 

lium  and  Mucor^^  although  larger  doses  are  inimical.  Duggar  f 
says  that  a  saturated  atmosphere  of  chloroform  is  fatal  to  the 

spores  oi  Aspei-gilbis  fiavus  and  PJiycornyces  and  without  benefit  to 
Sterigmatocystis^  and  that  ether  is  of  no  consequence  as  a  stimulant 

in  germinating  Aspergilhts.  With  Aspergillus  {Sterigmatocystis) 
fiiger,  Kosinski  %  finds  respiration  retarded  when  exposed  to  ether X  ■ 

fumes. 

Ewart,§  working  with  chloroform  in  the  water  of  water  plants 

noted  suspension  of  CO^  assimilation  agreeing  with  the  earlier 
results  of  Claude  Bernard.  Kegel, ||  however,  finds  with  Elodea 

canadensis  an  increment  of  CO2  assimilation  in  some  percentages 
of  ether  and  chloroform,  but  a  sudden  check  in  the  case  of  a  lesser 

amount  On  the  other  hand,  Bonnier  and  Mangin^f  were  able,  by 

adding  ether  carefully,  to  stop  assimilation  oi  QO^  without  afifecting 

respiration,  an  observation  in  accordance  with  that  of  Schwarz,^* 
who,  with  both  ether  and  chloroform,  has  recorded  stoppage  of 

oxygen  evolution  not  accompanied  by  elimination  of  COg  evolution 

until  the  plant  was  fatally  affected.  Ewart's  ff  results  with  mosses 
were  similar.     Movement  in  the  protoplasm  o{  Philotria  {Elodea), 

*Townsend,  C.  O.  Effect  of  ether  upon  the  germination  of  seeds  and  spores. 
Bot.  Gaz.  27:  458.     1899. 

tl^uggar,  B,  M.  Physiological  studies  with  reference  to  the  germination  of  cer- 
tain fungous  spores.     Bot.  Gaz.  31  :  38.      1 901. 
JKosinsti,  I.  Die  Athmung  bei  Hungerzustanden  u.  unter  Einwirkung  von 

mechanischen   u.   chemischen  Reizmitteln  bei  Aspergillus  niger.     Jahrb.  Wiss.  Bot. 
37:   137-     1902. 

\  Ewart,  A.  J.  Action  of  chloroform  on  CO^  assimilation.  Ann.  Bot.  12:  415. 
1898. 

Kegel,  W.  Ueber  den  Einfluss  von  Chloroform  und  Aether  auf  die  Assimila- 

tion von  Elodea  canadensis.     Inaug.  Dissert.     Gottingen,  1 905. 

f  Bonnier,  G.  &  Mangin,  L.  Recherches  sur  V  action  chlorophyll ienne  s^parfie 

de  la  respiration.     Ann.  Sci.  Nat.  VII.  3  :  5.     1886. 

**Schwarz,  F.  Zur  Kritik  der  Methode  des  Gasblasenzihlens  an  submersen 
Wasserpflanzen.     Untersuch.  Bot.  Inst,  zu  Tubingen,  i  :  97.     1881, 

ft  Ewart,  A.  J.  On  assimilatory  inhibition  in  chlorophyllous  plants.  Jour.  Linn. 
Soc.  31  :  364.      1896. 
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as  seen  by  Farmer  and  Waller,*  ceased  under  the  influence  of  ether 
and  chloroform,  the  latter  proving  more  powerful. 

With  various  seedlings  in  an  ether  atmosphere,  Morkowinef 

obtained  increase  of  respiration  in  the  h'ght ;  Bonnier  and  Mangin  I 
got  no  such  effect  in  the  dark.  Puriewitsch,  as  quoted  by  Mor- 
ko\vine,§  concluded  that  in  ether  vapor,  transformation  of  sugar 

to  starch  is  inhibited.     Jumelle  ||  beh'eves  transpiration  increased  in 1 
tion  is  hindered  by  the  same  substance. 

tt 

I-  .1, i^^^ 

and  Lauren  l'^  as  authorities  for  the  observation  that  CO^  forma- 
tion,  but  not  growth,  is  augmented  in  higher  plants  by  a  not  too 
long  exposure  to  chloroform  ;  and  finally,  Johanssen 

the  economic  value  of  ether  in  forcing  early  blooming  in  flowering 

plants.  The  period  of  winter  rest  is  shortened,  rapidity  of  growth 
and  total  evolution  of  CO^  increased. 

The  majority  of  the  investigations  with  chloroform  and  ether, 

it  will  be  noted,  have  had  to  do  with  their  effect  on  green  plants, 

Townsend  II|j  and  DuggarT[^  to  be  sure,  experimented  with  fundus 
spores  but  their  work  stopped  with  germination  ;  and  Kosinski 

was  concerned  only  with  the  respiration  factor.  It  has  been  the 

aim  of  the  piece  of  work  here  described  to  compare  the  effect  of 

chloroform  vapor  on  fungus  growth,  as  shown  by  increase  in  dry 

substance,  with  the  results  quoted  above.  Therefore  SUrigmato- 
cystis  nigra  {Aspergillus  nigcr)  in  the  main  and  Penicillium  glancuni 

*  Farmer,  J.  B.  &  Waller,  A,  D.  Observations  on  the  action  of  anaesthetics 
on  vegetable  and  animal  protoplasm.     Proc.  Royal  Soc.  63  :  213.     1S98. 

t  Morkowine,  N.  Recherches  sur  V  influence  des  anesthesiques  sur  la  respiration 
des  plantes.     Rev,  Gen.  de  Bot.  11  :  289.     1899.      . 

X  Bonnier  *&  Mangin,  I.  c. 

II  Jumelle,  H.    Influence  des  anesthesiques  sur  la  transpiration  des  vegetaux. 
Gen.  de  Bot.  2:  417.     1890. 

Rev. 

TfZaleski,  W.     Zur  Aetherwirkung  auf  die  Stoffumwandlung  in  den  Pflanzen. 
Ben  Deuts.  Bot,  Gesells.  i3  :  292.     1900. 

**  Pfefifer.     Physiology  of  Plants,  i  :  564.     Trans,  by  Ewart. 

tt  Elfving.     Ueber  die  Einwirkung  von  Aether  u.  Chloroform  auf  die  Pflanzen. 
Oefversigt  af  Finska  Vetensk.  Soc.  Forh.  28  :  36.     1886. 

tt  Lauren.     Bot.  Jahresb.  20'  :  92,     1892. 

II  Johanssen,  W,  L.     Das  xVether-Verfahren  beim  Friihtreiben.     Jena,     ip"^- 
Bot.  Gaz.  1.  c.  . 

f  f  L.  c. 
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to  a  lesser  extent  were  grown  on  the  nutrient  solutions  prescribed 

by  Pfeffer  *  and  designated  as  A  and  C  in  the  first  paper  on  the 
subject  by  Richards^f  the  cultures  confined  in  an  atmosphere  of 
chloroform  of  known  or  approximately  known  value  and  the  effect 
upon  dry  weight  of  the  crop,  economic  coefficient  and  acid  coef- 

ficient noted. 
The  work laboratory 

College  during  the  years  1904  and  1905  under  the  guidance  of 
Dr.  Herbert  Maule  Richards,  to  whom  his  student  is  much 
indebted  for  his  kindness  and  interest.  To  the  New  York  Botan- 

ical Garden  many  thanks  are  due  for  extending  the  privileges  of 
the  library. 

To  grow  the  fungi,  small  dishes  70  mm.  in  diameter  and  30 

mm.  deep  were  used.  These,  In  all  series  following  IV,  were 

of  the  non-sol  glass  of  Whitall,  Tatum  &  Co.  Each  culture  dish 
rested  on  two  strips  of  glass  over  a  half  Petri  dish  containing  40 
c.c.  of  a  10  per  cent  KOH  solution.  The  Petri  dish  in  turn  sat 

upon  a  ground-glass  plate.  On  glass  strips  laid  across  the  cul- 

ture dish  was  supported  a  small  watch  glass  to  receive  the  chloro- 

form. In  operating,  each  dish  was  arranged  as  described  and  all 

covered  by  a  bell-jar  which  was  ground  down  on  to  the  glass 

plate  in  a  glycerine-gelatine  seal.  After  the  seal  had  hardened, 

amounts  of  chloroform  calculated  to  the  capacity  of  the  jars  — 

due  allowance  having  been  made  for  the  solids  and  liquids  within 

were  run  in  through  the  neck  which  was  at  once  closed  with  a 

rubber  stopper.  It  Is  possible  In  this  way  to  regulate  the  supply 
of  chloroform  vapor  with  tolerable  accuracy,  for  the  placing  of  the 

stopper  in  position  occupies  but  a  moment  and  relatively  little  of 
the  chloroform  can  volatilize  and  escape.  Moreover,  the  seal  at 

the  base  of  the  jar  is  sufficiently  strong  to  be  proof  against  any 
small  pressure  generated  by  the  vaporizing  liquid. 

In  manipulation,  the  usual  precautions  were  observed.  The 

culture  dishes,  before  each  using,  were  soaked  in  dichromate 

cleaning  solution,  washed,  rinsed  in  distilled  and  redistilled  water 

and  sterilized  in   hot  air  at   1 00°- 120^    C     The  bell-jars   were 
r 

*  Pfeffer,  W.     Ueber  Election  organischer  Nahrstoffe.      Jalirb.  Wiss.  Bot.   28: 
205.      1895. 

fL. 
c. 



342 Latham  :   Stimulation  of  Sterigmatocystis 

rinsed  in  formalin  ;  the  glass  strips  and  watch  glasses  were  washed 

and  sterilized  in  hot  air  (ioo°-i20°  C).  All  flasks  and  pipettes 
were  handled  similarly. 

The  redistilled  water  mentioned  above  was  the  distilled  water 

furnished  for  ordinary  laboratory  purposes  in  the  college  —  the 

still  is  tin-lined  —  redistilled  and  condensed  through  a  block-tin 

tube.  A  considerable  portion  passing  over  at  first  was  discarded 

and  the  operation  stopped  while  a  quantity  remained  in  the  distill- 

ing flask.  This  water  was  used  in  making  all  solutions,  as  well 

as  for  the  final  rinsings  of  the  apparatus.  Its  specific  conductivity 

as  determined  in  the  physics  laboratory  varied  between  2.74  X 
10 and    1.59X  10 

6 

The   salts   used   were   the   best   quality 

supplied   by   Merck   &   Co.      White   rock-candy   furnished   the 
sugar. 

30-50 
glass  wool  to  remove  the  bits  of  string  and  kept  tightly  corked  for 

use.  The  proper  amount  from  the  stock  was  taken  for  each  solu- 

tion made  for  a  series.  Iron,  also,  was  kept  in  solution,  but  the 

other  salts  were  weighed  out  as  required.  The  formulae  of  the 
solutions  are  as  follows  : 

A 

NH^NO^   1. 00  gm. 

K^HPO^   0.50  gm. 
MgSO^..    ...0,25  gm. 
FeSO^   trace. 
Sugar   5.00  gm. 
Water   loo.oo  c.c. 

C 

Asparagine   0.50  gm. 

KH2PO4   0.50  gm. 

MgSO^..   .0.25  gm. 

FeSO^   trace. 

Sugar   5.00  gtn, 
Water   100.00  c.c 

ade  made  bv  Merck,  k 

contain  .02  per  cent,  of  absolute  alcohol  to  prevent  decomposition, 

which,  however,  in  the  quantities  of  the  anaesthetic  used  is  negli- 

gible. Repeated  tests  with  AgNOg  showed  that  no  free  Cl  was 
present. 

Sowing  the  fungus  was  accompHshed  by  dipping  the  end  of  a 
clean  glass  rod  into  the  nutrient  solution,  rubbing  it  over  the  dry 

spores,  redipping  it  into  the  fluid,  and  agitating  well  to  secure 
uniform  distribution.  The  smooth  white  felts  of  the  control  cul- 

tures testified  to  the  effectiveness  of  the  treatment  and  the  purity 

of  the  reagents.  In  practice,  enough  nutrient  solution  was  made 
at  a  time  for  one  complete  series — the  iron  alone  omitted.  This 

solution  was  boiled,  cooled  and  50  c.c.  taken  In  an  accurate  pi- 
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pette  to  be  analyzed  for  acid  and  sugar.  The  remainder  was  then 
inoculated  In  bulk  with  spores  in  the  method  described  and  doses 
of  50  c.c.  run  from  the  pipette  into  each  culture  dish.  Last  of 
all  the  iron,  a  mere  trace,  was  added. 

The  crop  was  reaped  when  the  controls  showed  a  full  fruited 

surface.  The  felts  were  thrown  on  weighed  filters,  washed  thor- 

oughly with  boiling  water,  dried  in  hot  air  at  yo^-80^  C,  cooled 
in  a  desiccator  and  the  dry  weight  ascertained.  The  filtrate  made 

up  to  250  c.c.  was  analyzed,  as  recorded,  for  oxalic  acid,  or  sugar^ 
or  both.  Determinations  for  oxalic  acid  in  the  filtrate  from  the 

Sterigmatocystis'^  were  made  at  once.  Ten  cubic  centimeters  of 
the  solution  were  titrated  against  standardized  NaOH.  The  total 

acidity,  less  the  acidity  at  the  time  of  setting  up  (that  of  the  stock 

solution),  gave  the  correct  amount  of  acid  produced  during" 
growth. 

A  measured  quantity  of  the  filtrate,  generally  100  c.c,  was 

next  inverted  by  boiling  with  0.5  c.c.  of  5N  HCl  and  the  invert 

sugar  estimated  by  the  Fehling  test.  When  asparagine  was  pres- 
ent, extra  care  was  taken.  A  cubic  centimeter  or  1.5  ex,  of 

acid  was  used  for  inversion  and  the  time  of  boiling  extended, 

water  being  added  if  necessary.  Asparagine,  by  virtue  of  its 

amide  groups,  will  reduce  a  copper  solution  and  invalidate  a  test 

for  sugar  in  its  presence.  Hard  boiling  with  HCl  serves  to  de- 

stroy the  molecule  with  the  production  oi  NH^Cl,  which  does  not 

interfere  with  the  analysis.  The  Fehling  solution  was  kept  in  two 

portions.  The  stock  CuSO^  contained  69.28  gms.  per  liter;  the 

alkaline  tartrate,  100  gms.  of  NaOH  and  350  gms.  of  KNaC^H^O 

per  liter.  Standardization  was  made  against  accurately  freshly  pre- 

pared  i  per  cent,  dextrose.  For  each  analysis  5  c.c.  of  each  stock 

solution  and  40  c.c.  of  H^O  were  used.  Calculations  were  made 

on  the  basis  that  under  such  conditions  0.5  gm.  of  invert  sugar 

reduces  97  c.c,  of  the  Fehling  solution. f 

The  fruiting  of  the  control  cultures,  as  mentioned,  determined 

the  reaping  of  the  crop.  The  period  of  growth  varied  with  the 

temperature.     Near  its  optimum  of  34^  C,  Sterigmatocystis  was 

*  Wehmer,     Entstehung  und  physiologische  Bedeutung  der  Oxalsaure  im  Stoff- 
wechsel  einiger  Pilze.     Bot.  Zeit.  49  :    189I. 

I  Sutton.     Volumetric  Analysis.     Ed.  1904. 

(> 
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ready  to  harvest  in  seven  to  ten  days  when  grown  on  solution  A, 

or  in  four  to  five  days  when  asparagine  replaced  the  NH^N03 ; 

while  the  period  of  cultivation  extended  over  two  to  three  weeks 

if  the  temperature  fell  to  2o''-2  5^  C.  The  lack  of  constant  condi- 

tions is  to  be  regretted,  especially  in  view  of  indications  which  may 
be  discussed  later 

The  first  effect  of  CHCi^  used  in  such  an  amount  as  is  necessary 

to  cause  noticeable  stimulation  is  to  retard  the  germination  of  the 

spores.  With  the  smallest  quantities  employed,  the  first  hyphae 

did  not  appear  until  six  to  twenty-four  hours  after  growth  had 
started  in  the  chloroform-free  air.  The  second  effect  seen  is  the 

production  of  toughened,  buckled  felts  by  a  rapid  growth  accom- 
panied  by  repression  of  conidial  fructification,  as  observed  also 

when  the  organism  is  stimulated  by  salts,  etc.  At  harvesting, 

felts  grown  under  optimum  stimulation  gave  on  an  average  crops m 

200  per  cent,  to  300  per  cent,  as  heavy  as  the  normal,  rising  in  some 

instances  to  500  per  cent,  and  700  per  cent.  The  curve  repre- 
senting the  influence  of  CHCI3  on  growth  is  similar  to  those  of 

other  stimulants ;  it  rises  in  a  characteristic  manner  to  a  maximum 

and  then  falls  again. 

Sterigmatocystis  cultivated  on  solution  A  at  a  temperature 

varying  between  20°  and  30°  C.  grows  more  luxuriantly  when 
the  content  of  the  atmosphere  is,  per  liter,  the  vapor  of  |-  c.c.  of 
liquid  CHCij  and  the  beneficial  effect  increases  until  \~^^  c.c.  per 
liter  are  used,  when  decrease  begins.  If  the  bell-jar  contains  per 
liter  over  i  c.c.  of  CHCI3  (vaporized),  germination  is  permanently 

stopped,  although  the  spores  will  grow  readily  if  placed  in  air. 
When  asparagine,  instead  of  NH^NOj,  is  the  source  of  nitrogen 
(solution  C)  the  sensitivity  of  the  Sterigmatocystis  is  increased. 

Optimum  growth  then  takes  place  when  \-\  c.c.  of  CHCI3  is 
present  per  liter,  and  |  c.c.  is  sufficient  to  arrest  development. 

The  augmentation  in  weight  is  accompanied  by  a  relatively 
lessened  acid  formation  and  sugar  consumption ;  that  is  to  say, 
the  ratio  of  the  acid  to  the  crop,  and  of  the  sugar  used  to  the  crop 
is  lowered.  For  example,  in  Series  X,  Table  I,  the  acid  coefficient 
is  lowered  from  2.3186  to  .4160  grams  per  gram  fungus  when  the 
atmosphere  held  i  c.c.  of  CHCI^  vaporized  and  to  .3551  grams 
per  gram  fungus  when  the  content  was  X  c.c.  ;  at  the  same  time, 
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the  economic  coefficient  fell  from  11.493  to  3.214  and  3.201 
grams  per  gram  fungus  respectively.  The  average  figures  for  the 
atmospheres  quoted  are  for  acid  coefficient  0.6932  and  0.5696  and 
for  sugar  3.744  and  3.514  against  1.4123  and  5.358  for  the  nor- 

mal culture.  The  economic  coefficient  of  the  controls  varies  con- 

siderably from  that  found  by  Kunstmann  *  and  Richards,t  to  be 
sure,  but  the  figures  obtained  are  fairly  stable.  The  same  thing  is 
true  of  the  data  for  oxalic  acid  as  compared  with  those  of  Ono.| 
That  irregular  fluctuations  may  be  regarded  as  due  to  individual 
peculiarities  is  indicated  by  the  consistency  in  the  various  factors. 
For  instance,  a  lack  of  due  increase  in  weight  is,  in  general,  accom- 

panied by  an  abnormal  rise  in  the  coefficients  of  acid  and  sugar, 
pointing  to  internal  differences  rather  than  to  errors  in  calculation 
or  manipulation. 

Chloroform  belongs  to  the  so-called  catalytics  in  Loew's 
classification.  The  small  amount  absorbed  by  the  water  of  the 
nutrient  solution  affects  the  protoplasm  so  as  to  cause  it  to  work 

more  economically,  possibly  through  action  on  the  enzyme 

formed.  11  However  that  maybe,  the  figures  point  again  to  the 

explanation  of  the  phenomena  advanced  by  Richards^f  and  by  Ono** 
as  his  third  alternative,  /.  <?.,  that  the  fungus  can  under  the  condi- 

tions produced  by  the  stimulant  thrive  more  economically. 
The  sensitivity  of  Pemcillinm  on  solution  A  is  about  equal  to 

that  of  Sterigmatocystis  on  solution  C. 
Another  question  of  interest  is  the  stage  in  the  growth  at 

which  the  CHCI3  is  most  potent.  To  learn  this,  series  were  run 

with  the  optimum  of  CHCI3  placed  in  some  when  set  up  as  before 

and  in  others  after  the  spores  had  been  allowed  to  start.  The 

former  were  more  prosperous  (Table  III) ;  that  is,  the  impulse  given 
at  germination  is  more  effective  than  one  applied  later,  but  even 

after  complete  germination,  the  fungus  responds,  although  in  a 
lesser  degree,  in  the  characteristic  fashion. 

§  Loew.     "Naturliche  System  der  Gift  Wirkungen."   Munich,  1893,  as  quoted 
by  Davenport,  Experimental  Morphology,  p.  7. 

II  Hueppe  f/.  c.)  suggests  ihis  vaguely. 
HZ.  c. **  L.  c. 
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That  chloroform  cannot  furnish  carbon  was  settled  by  sowing 

spores  on  a  solution  of  the  necessary  salts,  but  omitting  sugar,  and 

then  placing  in  optimum  chloroform  conditions.  Not  a  sign  of  a 

germ  tube  appeared  even  after  two  weeks'  time. 
Although  there  are  no  direct  data  on  this  point  at  present,  still 

it  is  very  evident  to  the  worker  that  a  given  amount  of  chloroform 

is  more  efficacious  at  a  higher  than  at  a  lower  temperature,  that  the 

optimum  point  recedes  as  the  temperature  rises.  It  was  impossi- 
ble to  keep  the  temperature  of  the  room  in  which  the  cultures 

were  grown  constant  for  any  considerable  period,  but  the  truth  of 

the  statement  was  many  times  manifest  at  various  stages  in  the 

development.  In  one  or  two  instances  when  the  crop  ripened  at 

from  32-34°  C,  the  optimum  was  pushed  back  from  |^— V  to  -^^ 
or  even  ̂   c.c.  per  litre. 

The  facts  indicated  are,  that : 

1.  When  present  in  small  quantities  CHCl^  vapor  acts  as  a 
characteristic  stimulant  to  the  growth  of  Sterigmatocystis  nigra 
and  Penicilliiim  glaiicum. 

2.  Larger  quantities  are  inimical  or  fatal. 

3.  Increased  growth  is  attended  by  relatively  less  acid  forma- 
tion and  less  sugar  consumption  indicating  greater  economy  in 

metabolism. 

4.  The  time  of  greatest  sensitiveness  is  at  the  germination  of 
the  spores. 

5.  CHCI3  acts  as  a  stimulant  purely  since  it  cannot  be  a 
source  of  carbon. 

6.  The  effect  of  a  given  amount  of  the  anaesthetic  is  greater  as 
the  temperature  rises. 

Barnard  College,  Columiua  University, 
April,  1905. 
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Table  I. 

Sterigmatocystis  nigra. — Solution 

A. 

Per  Cent. 
n      1-     1      Oxalic 

Economic  Coeffi- 
■ 

CHCI3. 

per  li. 

Net Weight. 
Increase 

Over Normal. 

Uxahc 

Acid  by- Weight 

Acid  per 

gm 

Fungu
s. 

Sugar 
Used. 

cient. 

Sugar:      I'ungus: 
Fungus.      Sugar. 

CC. 

grams. 

! 

grams. grams. grams. Series  I. 0 
•5S36 

^— 

•3942 

■6754 

2.7069 

4.6378 

.2156 

Time  14  days. 0 .6628 —    '  -4097 .6181 
3.0790 

4-6454 .2152 

Temp.  26^-33°C. 
1 

.7400 

18.74 .2164 
.2924 

2. 1 130 

2.8554 

.3502 

10%  sugar  sol. A 
.7360 

18.10 

.1597 
.2170 

2.2754 

;  2.9820 

•3353 

1 
1 .6S38 

9.72 

.2860 
.4182 

1 . 9804 

2. 8960 

-3453 
•7 

.7088 

»3-73 

.1468 

.2071 1.9885 
2.8054 

-3564 

Series  II. 0 .1850 
m^^=~ 

•1933 

1.044 

.7926 
4.284 

•2334 

Time  12  days. 0 .2128 .1571 

.7382 
.8888 

4.176 

.2394 

Temp.  24°-27*^C. 
5 .2950 

48.31 
.3622 

1.227 1.3099 4.437 

.2254 

\ 

'33H 
66.62 .2566 

•7743 

1-5031 

5.435 
.2204 

\ 

1 
TTT 

.4216 

III. 9 .2203 
■5225 

1.6829 

3-991 

■2505 

2 

,3110 56.36 

.1764 

.5672 

1-3443 

4-321 

-2314' 

Series  III. 0 .1806 .1996      1. 105 

.7502 

4.164 

.2407 

Time  12  days. 0 

,1294 

^   

•1585 
1.224 

■5492 4.487 .2228 

Temp.  24°-27°C. A 
.5036 

224.9 
.1558 

-3093 
1-5577 

3,091 

•  3309 
1 

1 

1 
.4530 192.2 

.1276 .2816    ; 
1. 3916 

3.072 

-325s 

A .2448 
57-93 .0866 

.3537 
.6952 

2.839 

•3521 

* 
•  1598 

3.10 

.0618 
.3867 

.4482 

2.804 

1 

.4488 Series  IV. 0 .1750 .1392 

•7954 

.639 

3-651 

•2738 

Time  12  days. 0 .0790 
r 

.0928 

1. 174 

.281 3^557 
.2811 Temp.  22°-28^C. 

1 
3 .2620    106.3 

.1624 
.6198 

1.084 
4-»37 

.2147 

A .2710 

"3-4 

.1753 

.6468 
1.080 

3-985 

.2509 

1 .2100 

65.4 .1469 

.6995 

.833 

3.966 

.2521 
/? .2780 

U8.9 .1469 

:   -5284 

1. 178 
4-237 

•2359 

1 .2226 
75-3 

.1005 
•4535 

1.062 

4.770 

.2096 
3 
4 

' .1690 

331 

.1237 

.7319 

.813 

4.S10 

.2078 

Series  V. 0 
.0920 

.1391 
1. 512 

1 

.462 

5.021 

.1991 

Time  9  days. 0 .0640 
.1121 

1-751 

.353 

5-515 

.18x3 

I'emp.  26°-3i°C. 
1 ,1170 

50.0 

•2589 
2.212 

•595 

5-o^5 
.1966 

5 .1550 98.7 

•2705 

1-745 
•  747 

4.819 

.2075 

i •  1370 

75-6 

.2628 1. 918 

.704 

5^i38 

.1946 

A .1590 103.8 •2551 

1.604 .767 

4.824 

.2073 

f .1110 
44-3 

.2164 

1.949 

.630 

5.676 
.1761 i •1750 

124.3 

.2056 

1. 174 

•837 

4-783 
.2090 

Series  VI. 0 
.0564 

•0773 
1. 371 o.iSr 

3-195 

-3^30 Time  7  days. 0 
.0360 

.0619 
1. 719 

0.  141 

3-917 

:  .2553 

Temp.  27Q-34OC. i .3650    690.0       .2783 0.762 1.480 

4-055 

.2466 
TZ 

,2020 

337-2 

•1739 

0.861 

0.750 

3-713 

.2693 

•  2720 488.7 .1662 
0.611 

0.623 
2.290 

.4360 

7 ,2736 

492.2 

.1971  0.724 
0.976 

3-567 

.2803 

i .2256 
388.3 .1469  0.651 

0.623 

2.761 

.3621 

i .2246 

386.1 

.1469  0.654 
0.701 

3.121 

,3204 
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Table  I. — Conchided. 

Sterigmatocystis  nigra. — Solution  A 

CHG^ 

per  li. 

Series  VII. 
Time  lo  days. 

Temp.  24°-3o°C 

Series  VIIL 
Time  13  days. 

Temp.  24°-3o°C 

Series  IX. 
Time  21  days. 

Temp.  23°-25°C. 

o 
o 

f 

T2 

.0660 

.0980 .1990 

,1810 
.2650 

.1880 

.1130 

.0820 .0987 

.1810 

.1930 

.2508 

.1510 -3594 

.2390 

59-4 223.6 194.3 

330.9 

205.7 
83-7 

101.3 
114. 7 

178.9 

68.0 

299.8 
165.9 

1 

Net Weight, 

grams. 

Per  Cent. 
Increase 
Over 

Normal. 

■                                       ^ 

,0200 
— « 

.0280 
^ .1290 

.1340 437-5 

458.3 .1952 

.i960 .1854, 

713-3 

716.7 672.5 

.1420 
491-7 

1 

Oxalic 

Acid  by- Weight. 

grams. .0541 
.0541 
.1S52 
.0696 

.0812 

.0696 

.0696 

.0501 •I314 .1275 

.1469 

.0696 
.0773 

.0696 .0503 .0194 

Oxalic 
Acid  per 

gm. 

Fungus 

2.705 

1.932 
1.436 0-5194 

0.4160 
0.3551 0.3754 

0.3528 2.305 

1.932 

1.499 

0.3497 

0.4271 
0.2626 0.2676 O.I717 

Sugar Used. 

grams 

253 

290 

574 

51S 

627 
627 
653 

326 

343 

361 
488 

574 
713 

701 

427 

253 

Economic  Coeffi- cient, 

Su^ar :    'Fungus Fungus.   )  Sugar. 12.64 10.35 

4-453 

3.865 

3-214 

3.201 
3-520 

2.296 6.025 

5.462 

4.984 

2.885 

3.940 

2.647 

2.287 2.237 

.0791 
,0967 

.2246 

.2587 

.3111 

.3124 

.2841 

.4356 

.1659 

.1830 

.2006 .3387 .2538 

•  3778 

.4408 .4470 
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/ 

Table  II. 
Averages  of  data  given  in  Table  I, 

Per  Cent. '  Oxalir  Arid 
Economic  ' 

Coefficient. 
CHCl, Net 

Weight. 
Increase 
Over 

(  J vfllir   Ann 
Sugar  Used. per  H. by  Weight. per  gm. 

Fungus. 
Sugar : Fungus : 

Normal. 
i 

Fungus. 

Sugar. ' 

ex. 
grams. grams. grams. 

grams. 

Y 

O - 

0.1563 1. 4123 

0.754 

5-3579 
0.2122 i 0.2702 209.0 0. 2080 1.1368 

1.056 
4.2615 0.2388 

f*^ 
0.2987 

181. 9 0.1796 

0-7344 

I.IOI 

3.722 

0.2771 

i 0.3015 

220.5 0.1756 0.6932 

1.047 

3-744 

0.2924 

7 0.2998 
223.7 0.1490 0.5696 

1.077 

3-514 

0.2966 

t 0.2518 

2493 0.1174 

0.6643 

0.741 

3-734 

0.3076 

1 O.1771 214. 1 0,1091 0.6168 0.586 
3-449 

0.3239 

  ^     , 

Series  X. 
Time  7  days. 

Temp.  25*^-32^ 
C 

Series  XI. 
Time  7  days. 
Temp.  30^-31°  C 

Series  XII. 
Time  4  days. 

Temp.  32^-34'^  C 

Series  XIII. 
Time  4  days. 

Temp.  27°-32*^ 
C. 

Table  III. 

SierigmaiocysHs  nigra* — Solution  C 

CHCla 

per  ii. 

I 
Net 

Weight. 

grams. 
0.0596 
o.  0340 

0.02T0 o  0290 
0.1150 

0.0720 0.0650 

O.I  120 

0.0886 

0,3106 
0.3610 0.2340 

o.  1910 
0.1660 

0.2810 

0.2860 
0-I920 

0.4470 

0.3520 
0.2200 

o.  4660 0.5790 
0.2130 

0.2120 
0.1980 

Sugar  Used 

grams. 

1.167 
1. 167 

0.858 
0.858 

1.038 
0.930 
0.832 
0.930 

Economic  Coefficient. 

Sugar: 
Fungu*. 

19.58 

3432 40.86 

29-59 

9.026 

12.91 

12.80 

8.303 

Fungus: 

Sugar. 

0.0511 0.0291 

0.0245 
0.0339 

o.  1 108 

0.0774 

0.0781 
o.  1 204 
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Table  IV 

Sterigmatocystis  ;?7^r^.— SOLUTION  A 

Net 
Weight. 

Series  XIV. 

Temp.  24°~3i''  C. 
CllClg  in  before  ger- 

mination, out  after  ger- 
mination, £.  £.,  in  7 

days.  Total  time  9 
days. 

CliClj  after  germina- 
tion, /.  e.  y  after  2  days ; 

CHCI3  in  10  days. 
Total  time  1 2  days. 

Series  XV. 

Temp  27°-32^  C. 
CHCl^  in  before  ger- 

mination, out  after  ger- 
mination, /.  (?.,  in  3 

days.  Total  lime  7 
days, 

CHCI3  in  after  germi- 
nation, I.  e,y  after  2 

days ;  CHCI3  in  8 
days.  Total  time  10 
days. 

Series  XVI. 

Temp.  23^-29°  C. 
CHCI3  in  before  ger- 

mination, in  4  days. 
Total  time  14  days, 

CHCI5  in  after  germi- 
nation.    In  14   days. 

Total  time  16  days. 
Series  XVII. 

Temp.  26^-28^  C. 
CHCI3  in  before  ger- 

mination. In  4  days. 
Total  time  8  days. 

CHCI3  in  after  germi- 
nation. In  12  days. 

Total  time  12  days. 

c.c. 
o 
o 
1 

o 
o 
1 

o 
o 

grams. 0.1470 

0.0950 

0.3200 0.1500 

O 
o 

o.  0840 0.0794 

o.  1 240 
0.2530 

0.2200 
0.1336 

0.2760 
0.3040 

0.1780 0.1350 

0.0490 
0.0280 

o 

o 

o 

o 

0.0780 
o<373o 

0.1700 

Oxalic Acid  by 

Weight. 

O.I  190 

0.2000 
0.2676 
0.0674 

0,1470 
0.1530 

o.  1 040 
0.0330 

grams. 
0.1276 0,1044 

O.II2I 0.0348 

0.1585 

0.1778 0.0309 
0.0619 

0.1925 

o.  2040 0.1584 

0.1198 

0.2744 
0.2435 
0.0154 
0.0193 

Oxalic 
Acid 

per  Gm 
Fungias 

grams. o.  8680 

1.099 

0.3503 

0.2320 
1.887 2.239 

0.2492 
o.  2447 

0.8750 1.527 
0.5739 

0.3941 

1.542 1,804 
0.3143 
0.6893 

^^    0.1040 

Sugar Used. 

grams. 

0.477 

0.274 
0.899 

0.365 

0.441 
0.365 
0.404 

0.640 
0.957 

0.777 

1. 015 

0.996 

0.936 
0.751 

0.257 
0.257 

Economic  Coefficient. 

Sugar : 
Fungus. 

3-245 2.884 2.809 

3-063 

5-250 

4.597 

3,258 

2.530 

4-350 

5.816 

3-677 

3431 

5258 5563 

5-245 

9.178 

Fungus : 
Sugar. 

o.  3082 
0.3467 
0.3559 

0.41 10 
o.  1 905 0.2175 

o.  3069 
0.3953 

0.2299 

O.I7I9 

0.2719 
0.2915 

0.1902 
0.1798 o.  1 907 

0.I0S9 
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Table  V 
* 

Penicillium  glaunun, — Solution  A 

1 
1 

1 

y^^  xt  /"^< 

I^T     i 

Economic  1 
Coefficient. CHCI3 

per  li. 

Net 
Weight. Sugar  Used. Sugar: 

Fimgtis : 
A ^? 

bungus. bugar. 
c.c. 

grams. grams. 
Series  XVIII. 0 

0.0330 
0.288 

8.727 
O.I 145 

Time  17  days. 0 0.0620 

0-397 6.403 

O.I56I 

Temp.  18^-26°  C. 

^^L 

0.1320 0.726 

5.500 

O.I818 

^^
H 

0. 1 1 24 ^•532 
4-733 

0.2II2 

? 

0.1054 

4 

T 
0.0950 

0.523 

5-505 

O.1816 

r^ 

0.0540 

0.302 

5-592 

0.1788 

\ 0.0416 

0.257 

6.178 

O.I618 

Series  XIX. 0 
0.0664 1 

Time  14  days. 0 
0.0930 

Temp.  i9°-24^  C. 0.0700 
0.1580 

■ 

Tff 

0.2980 
0.0400 
0.0760 

* 

^ 

\ 
0. 0400 

Series  XX. 0 
0.0490 

lime  19  days. 0 

00534 
1 

1 

Temp.  2i°-26°  C. 
1 

T2 
0.0720 h 

* 

TT 

0.0950 

0.0580 
0.0268 
0.0570 

1 

F 

1 

1 

i 
1 

1 

1 

\ 

0.0300 
\ 





The  Polyporaceae  of  North  America  — XI.    A  synopsis  of  the  brown 
pileate  species 

■m 

I 

William  Alphonso  Murrill 

An  attempt  is  made  in  the  present  paper  to  summarize  in  con- 
venient form  for  reference  the  results  of  former  studies  covering 

all  North  American  polypores  having  a  distinct  pileus  with  dark- 
colored  substance,  and,  in  addition,  to  give  generic  keys  and 

diagnoses  of  new  genera  not  already  treated  that  come  within  this 
subgroup. 

Family  POLYPORACEAE 

Hymenophore  annual  or  perennial  :  context  fleshy-tough, 
corky  or  woody;  hymenium  poroid  or  lamelloid,  fleshy  to 
woody,  never  gelatinous. 

Synopsis  of  tlie  subfamilies 
Hymenium  porose. 

Hymenophore  annual. 

Hymenophore  perennial. 
Hymenium  furrowed. 

i.  polyporeae 

2.  fomiteae. 

3.  Agariceae. 

Subfamily  I.    Polyporeae 

Hymenophore  varied  in  size  and  shape,  fleshy-tough  to  corky, 

annual,  sometimes  reviving  and  rarely  perennial  in  the  tropics; 

surface  encrusted  or  anoderm,  glabrous  or  hairy,  zonate  or 

azonate :  context  fibrous,  rarely  punky,  variously  colored ;  tubes 

cylindrical,  sometimes  splitting  into  teeth,  usually  thin-walled: 

spores  rounded  or  oblong,  brown  or  hyaline,  cystidia  frequently 

present,  surface  of  pileus  never  conidia-bearing  :  stipe  often  present, 
variously  attached. 

Synopsis  of  tlie  i»ol3rporeae  Mritli  brown  context 
Hymenophore  sessile. 

Spores  hyaline. 

Context  light-brown. 

Context  at  first  fleshy,  becoming  slightly  corky.  I.  Ischnoderma, 
Context  tough  from  the  first. 

Surface  encrusted.  2.   Antrodia. 
Surface  not  encrusted. 

Surface  glabrous  or  nearly  so. 

353 
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Hymenium  alveolate.  3-   -^^ait/^/w^. 

,  Hymenium  noi-mally  poroid,  4-  Hapalopilus 

Surface  distinctly  hairy. 

Tubes  large  and  irregular.  5-  Funaha. 

Tubes  small  and  regular.  6,    Coriolopsis. 

Context  dark-brown. 

Context  duplex,    mostly  of  intricately   woven  black 
hairs. 

7.    Trickaptum, F 

Context  simple. 

Context  friable.  14-    Phaeolm. 

Context  tough. 

Tubes  yellow.  8,   Fiainporus, 
Tubes  brown,  rarely  greenish. 

Tubes  entire,  surface  heavily  bearded.     9.  Pogortomyces. 

Tubes  soon  splitting   into   teeth,    sur- 

face velvety.  10.    Cerrenella. 

Tubes  black.  II.  Nigroporus. 

Spores  brown. 

Hymenophore  thin,  dry,  multizonate.  12.   Cyclomycetella 

Hymenophore  not  as  above,  13*   Inonotus, 

Hymenophore  stipitate. 

Spores  hyaline. 

Spores  brown. 14.    Phaeolus, 

Pileus  inverted,  pendant.  15.    CoUriciella 

Pileus  erect,  stipe  central.  16.   Coltricta, 

I.  ISCHNODERMA  Karst  Medd.  See,  Faun,  et  Fl  Fenn. 

5:  38.      1879 

Type  :  hchnodemia  fuliginosiim  (Scop.)  Murr. 

Hymenophore  large,  annual,  epixylous,  sessile ;  surface  pelli- 
culose,  glabrous :  context  light-brown,  fleshy  to  slightly  corky, 

friable  when  dry  ;  tubes  small,  thin-walled  :  spores  smooth,  hyaline. 

Species:  L fidigino sum  (Scop.)  Murr.  [see  Bull.  Torrey  Club 
31  :  606,  607.      1904.] 

2.  ANTRODIA  Karst.  Medd.  Soc.  Faun,  et  Fl.  Fenn. 

5  :  40.     I S79 

Type  :  Antrodia  mollis  (Sommerf.)  Karst. 

Hymenophore  small,  annual,  epixylous,  sessile  or  semi-resu- 
pinate ;  surface  zonate,  encrusted,  glabrous :  context  thin,  light- 
brown,  fibrous ;  tubes  short,  firm,  thin-walled :  spores  smooth, 
hyaline. 

Antrodia  mollis  (Sommerf )  Karst. 
Daedaha  mol  -   x  a-   
Trametes  mollis  Fr.  Hym.  Eur.  585.      1871. 

1826. 
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Antrodia  mollis  Karst.   Medd.   Soc.   Faun,  et    Fl.   Fenn.   5 :   40. 
1879. 

Trainetes  stereoides  Bres.  Att.  I.  R.  Accad.  Sc.  ed  Art.  III.  3  :  92. 
189;. 

According  to   Bresadola,   this  species   is   the   same  as   Poly- 

porus  stereoides  Fr.  (Obs.  Myc.  2:  258.      18 18),  described   from 
very  small  specimens  collected  on  old  fir  trunks  in  Sweden,  but 

different  from  Polyporus  cendnus  of  Fersoon  (Myc,  Eur.  2  :  ?>'J . 
1825). r 

The  plant  is  fairly  well  known  in  Europe  and  temperate  North 

America  on  decaying  wood  of  beech,  maple,  linden  and  other  de- 

ciduous trees :  Finland,  AT^^/'j"/^;;;  Hungary,  iTwr/;  Tyxo\,Bresa- 
Ellis,   Macoun.   Deariicss :    Maine.   Blake :    New do/a;    Canada,   E//ts,   Ma 

York,  Peck;  Ohio,  Lloyd. 

3.  FAVOLUS  Beauv.  Fl.  Owar  i  :   i.  //.  /.     1805 

Type  :  Favolus  hirtns  Beauv, 

Sc€)iidmin  Kuntze,  Revis.  Gen.  515.      1893. 
Type  :  Favolus  hirtiis  Beauv. 

Hymenophore  small,  annual,  epixylous,  sessile,  dimidiate  or 
reniform  ;  surface  multizonate,  margin  thin  :  context  thin,  leathery, 

pallid  or  brown  ;  tubes  alveolar ':  spores  smooth,  hyaline. 
Species  :  F.  tenuis  (Hook.)  Murr.,  F,  varicgatiis  (Berk.)  Murr. 

[see  Bull  Torrey  Club  32:  99-103.  1905].  Although  typ- 
ically white-fleshed,  this  genus  contains  brown  forms  and  /^  vari- 

egatiis  is  usually  brown. 

4.  HAPALOPILUS  Karst  Rev.  Myc.  3  :   18.     1881 

Type  :  Hapalopilus  rutilans  (Pers.)  Murr. 
Hymenophore  annual,  very  rarely  perennial  in  the  tropics, 

epixylous,  sessile,  dimidiate,  simple  or  imbricate  ;  surface  anoderm, 
rarely  pelliculose,  zonate  or  azonate,  usually  brown  and  glabrous  : 
context  brown,  leathery  or  corky,  tough  or  rarely  friable  when 

^O' ;  hymenium  usually  differently  colored,  tubes  small,  thin- 
walled :  spores  small,  usually  ovoid,  hyaline. 

Species  :  H.  rutilans  (Pers.)  Murr.,  H.  sublilacimis  (Ell.  &  Ev.) 

Murr.,  H.  licnoidcs  (Mont.)  Murr.,  H.  gilvus  (Schw.)  Mum,  H. 
ftdvitinctus   (B.  &  C.)  Mum,  H,  hispidulus  (B.  &  C.)  Murr.  [see 
Bull.  Torrey  Club  31  :  415-419.      1 904]. 
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5.  FUNALIA  Pat  Tax.  Hymen.  95,      1900 

Type:  Funalia  Mons-Veneris  (Jungh.)  Pat 

Hymenophore  annual,  epixylous,  sessile,  dimidiate,  often  seml- 
resupinate  ;  surface  anoderm,  hairy  :  context  light-brown,  duplex, 

spongy  above,  coriaceous  to  woody  below ;  tubes  usually  large, 
thin-walled,  more  or  less  lacerate  :  spores  smooth,  hyaline. 

r 

Synopsis  of  tlie  ̂ ortti  American  species 

I.  Northern  species  ;  context  thick,  firm,  tubes  circular  to  angular,  concolorous. 

1,   F,  ship  pea. 

Southern  species,  confined  to  the  Gulf  States  and  tropical  America.  2. 

.2.  Surface  hairs  small  and  simple,  entire  plant  soft  and  flexible.         2.  F*  villosa. 

.Surface  hairs  conspicuously  branched  and  tufted,  plant  more  or  less  rigid. 

3,  F.  cladotrkha. I.  Funalia  stuppea  (Berk.) 

Tramcles  stnppais  Berk.  Ann.  Nat.  Hist  7:  453.      1841. 
Trametes  Peckii  Kalchb.  Bot.  Gaz,  6  :   274.      1881. 

Described  originally  from  Dr.  Richardson's  collections  at 

Carlton  House,  British  America,  in  1841  and  again  forty  years 

later  from  specimens  collected  by  Irish  on  dead  cottonwood  trunks 

in  Dakota.  Kalchbrenner's  description  is  translated  by  Peck  as 
follows : 

■"Pileus  corky,  dimidiate,  sessile,  subdecurrent,  hairy,  zoneless, 
iDrownish-ferruginous,  becoming    pale,   the   margin   acute ;   po^es 
rather  large,  varying  from  rotund  to  angular,  colored  nearly  lil^^^ 

the  pileus  or  when  old  becoming  brown ;  substance  wood-color. 

This  species  is  abundant  in  certain  parts  of  northern  an 

western  North  America  on  dead  stumps  and  trunks  of  cpttonwooa 

and  other  species  of  poplar.  What  appears  to  be  a  modified  form 

of  the  same  plant  has  been  found  on  dead  willow  trees  in  Kansas. 

Although  similar,  all  forms  of  this  species  are  distinct  fron^ 
Trametes  hispida  BagL  of  Europe. 

British  Columbia,  Macoitn;  Montana,  Anderson;  Dakota, 

Irish;  Colorado,  Crandall,  Cmven ;  Kd^rxsdiS,  Bartholomew ;  Mis- souri, Demetrio ;  New  Mexico,  Earle, 

2.  Funalia  villosa  (Sw.) 

Boletus  villosus  Sw.  Prodn   148.    1788.     Fl.  Ind.   Occ.  3"  ̂ 9^^' 1806. 

Favolus  villosus  Fr,  Syst.  Myc.  i  :  344.      1821. 
Polyp 

1836-38. 
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J 
Described  originally  from  plants  collected  on  dead  trees  in 

"  B.  acaulis,  submembranaceus  fasciatus  griseo-albidus  villosus, 
poris  difformibus  dentatis." 

In  his  later  work  Swartz  largely  supplements  the  above  descrip- 
tion. Fries  probably  did  not  see  the  plant  until  after  1821. 

Resupinate  Cuban  forms  were  determined  by  Berkeley  as  Poly- 
porus  cavernulosiis  Berk.  (Hook.  Jour.  Bot.  8:  235.  1856), 
first  described  from  Brazil,  while  semi-resupinate  and  pileate  forms 
from  tropical  America  and  the  Gulf  States  have  long  been  known 
as  Poly  poms  versatilis  Berk.  (Lond.  Jour.  Bot.  i :  1 50.  1 842 
described  originally  from  Cuming's  collections  in  the  Philippines. 

This  species  is  fairly  common  in  the  West  Indies  and  Central 
America,  and  has  been  collected  in  quantity  by  Langlois  in  Louisi- 

ana. It  appears  to  grow  equally  well  on  deciduous  and  coniferous 
wood,  and  varies  much  In  appearance,  consistency  and  size  of  pores, 
on  all  hosts. 

Louisiana,   Langlois;  Florida,  Calkins;  Ja.msiica,  £ar/e  430; 
Cuba,   Earle  &   Mtirrill  i6g,   2^4,  550,    ̂ g8,   626 ;  Nicaragua, Smith,  Shi  me k. 

3.  Funalia  cladotricha  (B.  &  C.) 

Polyporus  cladotrichtis  B.  &  C.  Jour.  Linn.  Soc.  Bot.  10  :  309.  1 868. 
Collected  by  Wright  on  dead  wood  in  Cuba  and  thus  described  : 

"  Pileo  dimidiato   vel  e  decurrente  reflexo  strigoso  brunneo  ; 
pons    mediis    angulatis,    dissepimentis    rigidis    demum    laceratis 
dentatis." 

"  Pileus  2-3  inches  broad,  1-2  inches  long ;  pores  ̂ ^  inch  in 
diameter,  2  lines  deep.     The  pileus  has  a  spongy  strigose  coating, 
out  not  consisting  of  decumbent  fibres  as  in  the  last  {P.  trichomal- 
"■^)-     P.  endothrix  Berk.,  from  the  river  Amazon,  has  much  small- ler  pores. 

>> 

Species  inouirendae 

Polyporus  Lindheimeri  B.  &  C.  Grevillea  i  :  50.      1872.     De- 
0 

»n  Texas  as  follows  : 

"Pileus  \\  inch  wide,  \  long,  often  laterally  confluent,  dirty 
^^'nite,  tinged  with  ash-color,  floccose,  here  and  there  slightly  stri- 

gose ;  hymenium  cinereous ;  pores  -^^  inch  wide,  angular." 
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The  type  of  this  species  at  Kew  is  very  old  and  partially  de- 

stroyed by  insects,  so  that  little  can  be  known  of  the  plant  until 

new  collections  are  made  in  the  type  locality. 

6.  Coriolopsis  gen.  nov. 

Type:  Poly  poms  occidcntalisYA.  Linnaea  8  :  486,      1S33. 

Hymenophore  thin,  flexible  or  rigid,  annual,  epixylous,  sessile, 

dimidiate,  often  largely  resupinate  ;  surface  light-brown,  zonate, 

anoderm,  hairy,  margin  thin  :  context  thin,  coriaceous  to  woody, 

pale  ferruginous,  sometimes  almost  white  ;  hymenium  concolorous, 

tubes  small,  regular,  thin-walled,  entire :  spores  smooth,  hyaline. 

Synopsis  of  tlie  ̂ ortti  American  species. 

1,  Pores  conspicuous. 

Pores  inconspicuous,  pileus  papery,  thin,  very  flexible. 

2.  Pores  yellowish-brownj  pileus  usually  rather  thick  and  firm. 

2. 

I,    C  crocata. 

2.  C,  occidentalism 
3.   Pores  white  or  pallid,  pileus  thin,  often  narrowly  reflexed  or  entirely  resupinate. 

3.  C.  gibberulosa. I.  Coriolopsis  crocata  (Fr.) 

Polyporus  crocahis  Fr.  Epicr.  477.      1836-38. 
Polyporus  hyrsimis  Mont.  PI.  Cell.  Cuba  391.  //,  7j.  /I  J.      1842. 
Polystictns  crocatus  Fr.  Nov.  Symb.  91.      185  i. 

Described  originally  from  plants  collected  on  trunks  in  Mexico 

by  Liebmann.  Confused  with  C,  occidentalis  by  many,  but  plainly 

distinct.  The  species  has  until  recently  been  but  sparingly  col- 
lected in  tropical  America,  as  the  following  specimens  at  hand  will 

indicate. 

Colombia,  Baker ;  Nicaragua,  Wright  2j*/,  Smith;  Mexico, 

Smith  ;  Cuba,  Wright  jod'L;  Underwood  &  Earle  1580,  Earle  & 
Mnrrill  121,  125,  237,  351^  jyg^  ̂ pp,  644, 

Polyp 
Polyp 
Polysi 

2.  Coriolopsis  occidentalis  (Kl.) 

'entalis  Kl.  Linnaea  8  :  486.      1833. 

123.      1848 1851- 

This  species  was  first  described  from  plants  in  Hooker's  her- 
barium, collected  on  trunks  in  the  island  of  St.  Vincent  by  Guild- 

ing.     Polyporus  lenis  was    assigned    to    specimens    collected    on 
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trunks  in  America  by  Mougeot  and  Polystictus  cyclodes  to  collec- 
tions made  in  the  island  of  San  Jan  by  Oersted.  These  are 

probably  not  half  of  the  names  under  which  the  species  has  been 
known. 

I 

4 

The  plant  is  exceedingly  common  on  dead  wood  of  various 

kinds  throughout  tropical  America,  the  following  list  comprising 
only  a  {^\m  of  the  numerous  collections  examined  : 

Colombia,  Baker;  Yucatan,  Millspaiigh ;  Honduras,  Wilson^ 

Brown;  Mexico,  Smith;  Jamaica,  Earle ;  Cuba,  Earle^  Miirrill^ 
Underivood,  Britton^  Shafer,  Hamilton;  Porto  Rico,  Earle. 

3.  Coriolopsis  gibberulosa  (Lev.) 
w 

Polyporus  gibbendosiis  Lev.   Ann.   Sci.    Nat.    Bot.   III.  5:    139. 
1 846. 

Polystictus  extensiis  Cooke;  Sacc.  Sylloge  Fung.  6:  244.      1888. 

Described  by  Leveille  from  Kegel's  collections  in  Dutch 
Guiana  and  by  Cooke  from  specimens  named  by  Berkeley  in  the 
Hooker  herbarium,  collected  in  British  Guiana.  Cooke  published 

Berkeley's  name  in  Grevillea  14  :  82.    1886  without  a  description. 
The  species   ranges  northward  in  varj^ing    forms  to    Central r 

America  and  the  West  Indies.  The  context  is  not  white,  but  pale 

ferruginous.  Specimens  are  at  hand  from  Ecuador,  Lagcrhmn  ; 
Colombia,  Baker;  Mexico,  Smith,  Shimek ;  Nicaragua,  Sviith, 

Baker  2513;  Jamaica,  Earlc  480;  Cuba,  Earle  548,380,  J 103, 

Underwood  &-  Earle  14^6,   1500,  Earle  &  Murrill  jo,  8j,  iig, 
120,  12S,  T34,  Tj6,  206,  214,  218,  223,  23^,330,343,368,384, 
394,  400,  418,  432,  643. 

Species  inquirendae. 

Polyporus  myrrhinus  Kickx,  Bull.  Acad.  Bruxell.  5  :  370.    1 838. 

Polystictus  casciis  Fr.  Nov,  Symb.  88.      185 1. 
Trametes  rigida  Berk.  &  Mont.  Ann.  Sci.  Nat.  Bot.  III.  il :  240. 

T849.     {Polystictus  rigens  Sacc.  &  Cub. ;  Sacc.  Sylloge  Fung. 
6:   274.      1888.) 

7-  TRICHAPTUM  Murr.  Bull.  Torrey  Club  31  :  608.      1904 

Type  :   Trichaptum  trichomallum  (Berk.  &  Mont.)  Murr. 

Hymenophore  annual,  epixylous,  sessile,  dimidiate:  context 
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brown,  firm  and  leathery  below,  very  loosely  fibrous  and  darker 

above ;  tubes  short,  thin-vvalled,  mouths  polygonal,  at  times  be- 
coming labyrinthiform  :  spores  smooth,  hyaline. 

Species  :   T,   tricliomallum  (Berk.  &  Mont.)  Murr.    [see    Bull. 

Torrey  Club  31  :  608,  609.     1904]. 

8.  Flaviporus  gen.  nov. 

Type :  Polyporus  rufoflavtis  B.  &  C.  Jour.  Linn.  Soc.  Bot.  10: 

310.      1868. 

Hymenium  annual,  often  reviving,  epixylous,  sessile,  dimidiate, 

imbricate  ;   surface    encrusted,  glabrous  :    context  thick,   woody, 

brown;  tubes  thin-walled, minute,  regular:  spores  smooth, hyaline. 

Synopsis  of  tlie  Kortli  American  species 

Hymenium  pale  lemon-yellow.  I.  F^  rufoflaims, 

Hymenium  deep  orange-colored,  2.  F.  crocthncius, 

I.  Flaviporus  rufoflavus  (B.  &  C.) 

Polypoms  rtifofiavus  B.  &.   C.  Journ.   I.inn.   Soc.  Bot  10:  310. 
1868, 

Polypoms    Braunii  Rabh.     Rabenhorst's    Fung.    Europ.    Exsic. 
no.  2005. 

Wrip-ht's  collections  in  Cuba.     Known  also 
fc? Mexico 

collections  of  C.  L.  Smith.  Plants  later  described  as  P.  Braunii 

were  found  on  palms,  which  were  doubtless  brought  from  tropical 

America.  The  name  assigned  by  Berkeley  refers  to  the  red  sur- 
face and  bright-yellow  hymenium  of  the  plant. 

2.  Flaviporus  crocitinctus  (B.  &  C.) 
Polyporus  crocitinctus  B.  &  C.  Journ.  Linn.  Soc.  Bot.  lo :  3 1 1.    I S68. 

The  type,  collected  in  Cuba  by  Wright,  is  well  preserved  at 
Kew.     The  species  has  not  since  been  collected. 

9.    POGONOMYCES  M 
1904 

M 

Hymenophore  annual,  epixylous,  dimidiate-sessile  to  flabelli- 
form,  thickly  covered  with  rigid  hairs  :  context  dark -brown,  punky ; 
tubes   short,   thick -walled,  light  brown,   mouths   small,  circular: 
spores  smooth,  hyaline. 

Species :  P.  hydnoides  (Sw.)  Murr.  [see  Bull.  Torrey  Club 
31  :  609,  610.      1904]. 
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lo.  Cerrenella  cfen.  nov. o 

Type  :  Irpex  tahacinns  B.  &  C.  Grevillea  i  :    102.      1872. 
Hymenophore  thin,  effused-reflexed,  annual,  epixylous ;  sur- 

face brown,  zonate,  anoderm,  margin  thin  :  context  thin,  coria- 
ceous, brown;  hymenium  at  first  poroid,  very  soon  becoming 

irpiciform,  the  teeth  irregular  and  compressed  :  spores  smooth, 
hyaline. 

Synopsis  of  tlie  ̂ ortb  American  species 
Hymenium  concolorous,  teeth  bright-brown  in  color.  I.    C.  tahacina, 
Hymenium  of  a  different  color  from  the  pileus,  teeth  covered  with  a  greenish  bloom. 

2.    C  coriacea. 

I.  Cerrenella  tabacina  (B.  &  C.) 

Irpex  tabacinits  B.  &  C.  Grevillea  i  :   102.      1872. 
Described  from  plants  collected  by  Curtis  in  the  Carolinas.  Its 

favorite  host  is  decaying  limbs  of  oak. 
Ravenel,  Fung.  Car.  3  :  22  ;  Georgia,  Ravenel ;  Florida,  Lloyd, 

Calkins ;  Louisiana,  Langlois  ;  Missouri,  Devietrio.. 

2.  Cerrenella  coriacea  (B.  &  Rav.) 

Irpex  co7iacetts  B.  &  Rav.      Grevillea  I  :    10 1.      1872. 

Described  from  Ravenel's  South  Carolina  collections  on  dead 

oak  branches.  According  to  Berkeley,  this  species  was  described 

by  Leveille  from  Bogota  as  Hydmmt  trachyodon  (Ann.  Sci.  Nat.  III. 

5-  302.  1846)  and  was  likewise  found  by  Wright  in  Cuba  (/. 

trachyodon  B.  &  C.  Jour.  Linn.  Soc.  Bot.  10:    326.      1868. 
South  Carolina,  Ravenel ;  Alabama,  Peters ;  Iowa,  Holway. 

Species  inquirendae 

Irpex  pityretis  B.  &  C,      Described  from  small  specimens  col- 
lected by  Bennett  in  Rhode  Island. 

II.  TTigroporus  gen.  nov. 

Type :  Polyporiis  vinosns  Berk.  Ann.  Mag.  Nat.  Hist.  11.  9 : 
196.      1852. 

Hymenium  annual,  epixylous,  dimidiate-sessile  to  flabelHform, 
glabrous  :  context  dark -brown,  firm,  homogeneous  ;  tubes  short, 
slender,  thin-walled,  black  :  spores  smooth,  hyaline. 

Nigroporus  vinosus  (Berk.) 

Polyporiis  vinosus  Berk.  Ann.  Mag.  Nat.  Hist.  11.  9:   196.     1852. 
Described  from  plants  collected  in  San  Domingo.  The  species 

IS  easily  recognized  by  its  wine-colored  context. 
Cuba,  Wrip-ht.  Earle  &  Undei^zvood  1^74.  Earle  &  Mnrvill  ijo. 
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12.   CYCLOMYCETELLA  Murr.  Bull.  Torrey  Club  31 : 

422.      1904 

Type  :   Cydomycdclla  pavonia  (Hook.)  Murr. 

Hymenophore  annual,  tough,  epixylous,  sessile,  anoderm, 

zonate:  context  thin,  fibrous,  brown;  tubes  short,  thin-walled, 

mouths  polygonal,  becoming  concentrically  elongated  in  some 

species  by  the  splitting  of  the  radial  walls  :  spores  ellipsoidal, 
smooth,  ferruginous. 

Species  :   C.  pavonia  (Hook.)  Murr.  [see  Bull.   Torrey  Club 
31:  422,  423.     1904]. r 

13.  INONOTUS  Karst  Medd.  Soc.  Faun,  et  FL  Fenn.  5:  39- 

1879 

Type  :  Inonotus  cnticularis  (Bull.)  Karst, 

hioderma  Karst.  Medd.  Soc.  Faun,  et  Fl.  Fenn,  5:  39.      1879. 
Not  Inoderma  S.  F.  Gray  1821. 

Type  :  Inoderma  radiatiim  (Sow.)  Karst. 
Inodermus  Quel.  Ench.  Fung.  173.      1886. 

Type  :  Inodermus  hispidiis  (Bull.)  Quel. 

PJuuoponis  Schroet  Krypt.  Fl.  Schles.  3:  489.      1888. 

Type  :  Inonotus  cittictdaris  (Bull.)  Karst. 

Hymenophore  annual,  epixylous,  sessile,  dimidiate,  simple  or 
somewhat  imbricate,  variable  in  size  ;  surface  usually  anoderm, 

brown,  hairy  or  glabrous :  context  brown,  thin  and  fibrous  to 

spongy  or  corky ;  hymenium  concolorous,  often  covered  with 
whitish  powder  in  youth,  tubes  small,  thin-walled  :  spores  smooth, 
light  to  dark  brown. 

Species:  /.  hirsntiis  (Scop.)  Murr.,  L perplextts  (Peck)  Murr., 

/.  dryophihis  (Berk.)  Mum,  /.  texanus  Murr.,  L  jamaicensis  Mum, 

/.  corrosus  Murr.,  /.  Wihonii  Murr.,  L pnsillns  Murr.,  /.  radiains 

(Sow.)  Karst.,  /.  amplectens  Murr.,  /.  friiticum  (B.  &  C.)  Murr. 
[see  Bull,  Torrey  Club  31  :   593-601.      1904], 

i 

14.   PHAEOLUS  Pat.  Tax.  Hymen.  86,      1900 

Type  :  Phaeolns  Schzveinitzii  (Fr.)  Pat. 
M 

1904. v.^M 

Hymenophore  large,  irregular,  annual,  spongy  to  corky,  epixy- 
lous ;  stipe  simple,  variously  attached,  wanting  at  times  ;  surface  ot 

pileus  anoderm,  hispid  :  context  ferruginous,  tubes  irregular,  thin- 
walled  :  spores  ellipsoidal,  smooth,  hyaline ;  cystidia  none. 
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This  genus  was  founded  on  Phaeolus  sistotremoides  (Alb.  & 
Schw.)  Murr,  and  twelve  other  species,  the  majority  of  which  I 

do  not  consider  congeneric  with  the  type.  When  I  pubh'shed  the 
genus  Roinellia  I  was  ignorant  of  the  fact  that  Phaeolus  had  been 

raised  from  the  subgeneric  rank  assigned  it  in  1897  (Ann.  Bot. 
Buitenz.  First  Suppl.  \12\ 

Species  :  P,  sistotremoides  (Alb.  &  Schw.)  Murr.  [see  Bull. 

Torrey  Club  31  :    338-340.      1904]. 

15.  COLTRICIELLA  Murr.  Bull.  Torrey  Club  31  :  348.    1904 

Type  :   Coltriciclla  depetidens  (B.  &  C.)  Murr. 

Hymenophore  small,  annual,  tough,  epixylous  ;  stipe  attached 
to  the  vertex  of  the  pileus  ;  surface  of  the  pileus  anoderm,  zonate  : 

context  spongy,  fibrous,  ferruginous,  tubes  angular,  one-layered, 
dissepiments  thin  :  spores  ellipsoidal,  smooth,  ferruginous. 

Species  :   C.    depcndens    (B.   &  C.)  Murr.    [see  Bull.    Torrey 

Club  31:  348.      1904]. 

16.  COLTRICIA  S.  F.  Gray,  Nat.  Arr.  Brit.  PI.  i  :  644.    1821 

Type:    Coltricia pcrenjiis  (L.)  Murr. 

Strilia  S.  F.  Gray,  Nat.  Arr.  Brit.  PI.  I  :  645.      1821. 

(J 

?/ 

1886. 

Quel 

Miicronoporns  Ell.  &  Ev.  Jour.  Myc.  5  :  28.  //.  8.     1889. 

Type :  Miicrojioporus  tovientosus  (Fr.)  Ell.  &  Ev. 

Onnia  Karst.  Finlands  Basidsv.  326.      1889. 
Type  :   Onnia  circinata  (Fr.)  Karst. 

Xanthochrous  Pat.  Cat.  Tun.  51.      1897. 
Type  :  XantJiochrous  tomentosus  (Fr.)  Pat. 

Hymenophore  annual,  terrestrial  or  humus-loving,  simple, 

small  to  medium,  usually  circular  and  central-stemmed ;  surface 
anoderm,  brown,  zonate  or  azonate :  context  brown,  coriaceous  to 

spongy  ;  hymenium  concolorous,  covered  with  yellowish  or  whitish 

powder  when  young,  tubes  thin-walled,  at  length  fimbriate  :  spores 
smooth,  rounded,  ferruginous,  cystidia  rarely  present. 

Species  :  C.  cinnamomca  QdiCq.)Mmr.,  C.  perennis  (L.)  Murr., 

C.  parvida  (Kl.)  Murr.,  C.  torncntosa  (Fr.)  Murr.,  C.  obcsa  (Ell. 

&  Ev.)  Murr.,  C.  Memmingcri  Murr.  [see  Bull.  Torrey  Club 

31  :   340-348.      1904]. 



364 MURRITX:     POLYPORACEAE   OF    NORTH    AMERICA 

Subfamily  2.     FOMITEAE 

Hymenophore  large,  woody,  perennial,  rarely  small  or  annual ; 

surface  anoderm*  or  encrusted,  usually  sulcate,  sometimes  varnished : 

context  punky  or  woody,  variously  colored  ;  tubes  cylindrical, 

usually  thick-walled :  spores  rounded,  smooth  or  verrucose,  hy- 

aline or  brown,  cystidia  frequently  present,  surface  conidia-bear- 

ing.in  a  few  species  :  stipe  rarely  present,  the  hymenophore  usu- 
ally being  sufficiently  elevated  by  its  host 

Annual  forms  and  species  in  a  few  genera  connect  this  group 

with  the  Polyporcae ;  while  the  tendency  at  times  to  produce  a 

daedaleoid  hymenium,  shown  especially  in  Porodaedalea,  connects 
it  with  the  Agariceae. 

Synopsis  of  tlie  Fomiteae  w^itli  brown  context 

Surface  of  the  hymenophore  covered  with  reddish-brown  varnish, 
context  corky. 

Surface  of  the  hymenophore  not  as  above. 
Context  olivaceous. 

Context  brown  or  dark-red. 

Hymenophore  plainly  stipitate,  simple. 

Hymenophore     subsessile,    cespitose,    arising     from    a 
common  trunk  or  tubercle. 

Hymenophore  truly  sessile,  dimidiate  or  ungulate,  simple 
or  imbricate. 

Hymenium  labyrinthiform,  varying  to  porose,  tubes 
not  distinctly  stratified. 

Hymenium  porose,  tubes  distinctly  stratified. 
Pileus   covered   with    a    horny   crust,    context 

punky. 
Pileus  not  covered  with  a  horny  crust,  or,  if 

encrusted,  context  woody. 

r.    GanoJerma* 

2.   Fomitella, 

3.  Amaiivoderma 

4,    GlobifonW 

5.   Porodaedakii 

6.   Elfvingia 

Context  dark-purple  or  black. 
7.  PyropoIyportiS, 
8,  Nigrofomes, I. 

GANODERMA  Karst.  Rev.  Myc 

17 

1881 
Type  : 

Q 

Type  : 

anoderma  flabclliforme  (Scop.)  Mu 
1.  Ench.  Fung.  170.      1886. 

fiabelUforme  (Scop.)  M 

Hymenophore  large,  sessile  or  stipitate,  perennial  or  annual, 
epixylous ;  surface  sulcate,  covered  with  reddish-brown  varnish : 

context  punky,  brown,  rarely  pallid ;  tubes  cylindrical,  concol- orous  :  spores  ovoid,  brown. 

Species  : 

tiun   Murr.,   G.  siilcaiian 

Torrey  Club  29  :   599-608. 

Tsugae  Murr.,  G.  flabdliforme  (Scop.)  M 
parvulum  Murr.,  G.  Oerstcdii  (Fr.)  Murr.,  < 
sidcaiiun  Murr.,  G.  7iutans  (Fr.)  Pat.    [s( 

s 

ona- 
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2.  Fomitella  gen.  nov. 

Type:  Fomitella  supina  (Sw.)  Murr.   (^Boletus  supimis  S\\, 

Fl.  Occ.  Ind.  3  :   1926.      1806).  '    *^ 
Hymenium  sessile,  at  times  semi-resupinate,  applanate,  epixy- 

lous  ;  surface  glabrous,  anodern:i  to  encrusted,  sulcate  with  age : 
context  woody  or  slightly  punky,  brownish-olivaceous,  rarely 
varying  to  pallid  ;  tubes  minute,  cylindrical,  usually  thick-walled, 
rarely  stratose  :  spores  smooth,  hyaline, 

Fomitella  supina  (Sw. ) 

Boletus  resupirtatus  Sw.  Prod.  149,      1788.      Not  B.  rcsupinattis 

pi. 
sup, 

1926.      1806. 
Polyporus  valenziielianns   Mont.  PI.  Cell.    Cuba  398.  //.  /j.  /. 

1842. 

Polyporus  guadelupensis  Lev.    Ann.    Sci.   Nat.    Bot.  Ill, 
1846. 

5-  134- 

J 1868. 

J 
1868. 

The  brief  description  originally  given  of  this  species  in  the 

Prodromus  is  slightly  changed  and  much  enlarged  by  the  author 
in  his  Flora  of  the  West  Indies.  He  had  in  the  meantime  dis- 

covered that  the  plant  is  not  always  resupinate  and  that  the  earlier 

name  was  preoccupied.  The  habitat  is  here  given  as  '*  Trunks 

of  old  trees  in  the  mountains  of  Jamaica.*' 

Montague's  description  is  characteristically  complete  and  is  ac- 

companied by  excellent  figures.  In  commenting  upon  Berkeley's 
opinion  that  P.  valcnzuelianus  is  identical  with  P,  siipinns  of  Swartz, 

Montague  says  that,  if  it  is  that  species  Swartz'  name  is  "thor- 

oughly inappropriate  and  repugnant."  He  then  quotes  Fries'  com- 
ment in  Novae  Symbolae  to  the  effect  that  the  two  species  differ 

decidedly  in  color. 

Only  one  specimen  of  P,  valejizuelianus^  so  named,  is  to  be 
found  at  Kew  from  the  West  Indies.  The  others  are  all  from 

South  Carolina  and  Georgia.  In  the  United  States,  specimens 

have  usually  been  determined  as  P.  hemikucus  B.  &  C,  described 

originally  from  Cuba  and  identical  with  P.  valeiiztieliamis  and  P. 

supinus. 
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Types  o{  P.plebcms  cnbensis  also  agree  with  the  above,  though 

the  specimens  are  older  and  more  or  less  encrusted  with  a  dark 

purplish  covering. 

Few  polypores  are  more  common  in  Cuba  than  this  one  and 

a  good  series  of  specimens  showing  nearly  all  known  variations 

may  often  be  picked  from  one  log.  There  are,  however,  in  the 

collection  here  some  plants  from  Florida  which  show  two  varia- 

tions not  yet  seen  in  specimens  from  elsewhere.  Some  of  these 

have  the  context  and  pores  nearly  white,  instead  of  olive-colored, 

and  others  show  distinctly  daedaleoid  variations  in  the  hymenium. 

How  much  the  steam  treatment  used  by  Calkins  may  have  affected 

these  specimens  it  is  difficult  to  say. 

This    species    occurs   on  fallen   deciduous   wood    throughout 

tropical  America  and  the  states  bordering  the  gulf  of  Mexico, 
being  found  as  far  north  as  South  Carolina. 

EIL  &  Ev.  N.  A.  Fung. 

Harp 

South  Carolina,  Ravenel ;  Alabama,  Earle^   Baker,    Undertvood ; 

Louisiana,   Langlois,    Lloyd ;    Texas,   Hodsoii ;    Florida,    Martin^ 

J ̂60,  370,  483,  527, 

Ran^  Calkins^  Rolfs^  Ives  ;  Cuba,  Wright  232 
Wilson  230,  Earle  &  Underwood  388,  11 23, 
Murrill  loj,  203,  224,  230,  255,  342,  358, 
3g3 ;  Porto  Rico,  Earle  i6p,  lyi ;   Jamaica,   Underwood  232 ̂ y 
2S32,  2833 y  Earle  243  a  ;  Nicaragua,  C  L.  Smilh  74. 

3.  Amauroderma  gen.  nov. 

Type  :  Am^auroderma  regulicolor  (Cke.)  Murr. 

Hymenophore  large,  epixylous,  stipitate,  the  stipe  often  much 
elongated ;  surface  smooth,  encrusted,  not  varnished :  context 

brown,  punky ;  tubes  cylindrical,  concolorous,  the  mouths  usually 

light-colored  at  first :  spores  ovoid  or  globose,  brown. 
The  generic  name  here  employed  was  used  by  Patouillard 

(Tax.  Hymen.  105.  1900)  for  a  subdivision  of  the  genus  Gano- 

derma,  referring  to  the  dark,  namely,  jwt  shining,  surface  of  cer- 
tain species.  Members  of  the  genus  within  our  limits  are  confined 

to  the  tropics. 

Synopsis  of  ttie  North  American  species 
X.   Pileus  less  than  5  cm.  in  diameter,  simple,  tubes  8  to  a  mm.  I.   A.  regulicolor. 

Pileus  10  cm.  or  more  in  diameter.  2. 

2.   Stipe  laterally  attached,  plants  cespitose,  tubes  5  to  a  ram.  2.   A,  coffeatum. 
Stipe  centrally  attached,  plants  simple,  spores  spherical,  echinulate.   3.  A,  Chapetu 
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I.  Amauroderma  regulicolor  (Cooke) 

Fomes  regulicolor  Cooke,  Grevillea  15:  21.      1886. 
This  species  occurs  on  decaying  roots  in  Cuba,  but  Is  probably 

rare,  being-  known  only  from  the  original  collections. 

2.  Amauroderma  coffeatum  (Berk.) 

Poly  poms  coffeatits  Berk.  Ann.  Nat.  Hist.  3:  385.      1839. 

Described  from  Guilding's  collections  in  the  island  of  St. 
Vincent.  The  species  grows  on  decaying  trunks,  and  is  known 
only  from  the  type  locahty. 

3.  Amauroderma  Chaperi  (Pat.) 

Ganodenna  Chaperi  Pat.  Jour.  Botanique  4:    197.      1890, 
Described  from  plants  collected  by  Chaper  in  Cuba  and 

deposited  in  the  herbarium  at  Paris. 

4.    GLOBIFOMES  Murr.  Bull.  Torrey  Club  31  :   424.     1904. 

Type  :   Globifomes  graveolens  (Schw.)  Murr. 

Hymenophore  large,  woody,  encrusted,  perennial,  epixylous, 

compound :  context  ferruginous,  punky ;  tubes  cylindrical,  thick- 
walled,  stratose  :  spores  ovoid,  smooth,  ferruginous. 

Species  : M 

5.  Porodaedalea  gen.  nov. 
lea  Pini  TThore^  Murr. 

Hymenophore  large,  perennial,  epixylous,  sessile,  conchate  to 
ungulate  ;  surface  anoderm,  sulcate,  usually  rough  :  context  brown 

and  woody ;  tubes  concolorous,  rarely  in  distinct  layers,  the  hy- 

menium  varying  from  porose  to  daedaleoid:  spores  smooth,  hya- 
line at  maturity,  becoming  brownish  with  age,  cystidia  conspicuous. 

Porodaedalea  Pini  (Thore) 

Boletus  Pini  Thore,  Chlor.  Land.  487.      1803.     Brot.  Fl.  Lusit 
2:  468.      1804. 

Daedalea  Pini  Fr.  Syst  Myc.  i :  336.      1821  ;  Linnaea  5  :  514. 
1830, 

Polyporus  Pini  Pers.  Myc.  Eur.  2  :  83.      1825. 
-^^///^^y^^^V/Z^Karst  Bidr,  FinlandsNat  ochFolk37:  242.    1882. 

Polyporus  piceinus  Peck,  Rept.  N.  Y.  State  Mus.  Nat,  Hist.  42  : 
25.      1S89. 

Trametes  Pi?ii  Abietis  Karst.  Finlands  Basidsv.  116.      1889. 
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Ml noponis  by  Ellis  on  account  ot  its  spiny  hymenium,  Dut  ir  is  oesi 

known  as  a  Trainctcs.  Besides  its  published  specific  names  sev- 

eral manuscript  names  have  been  assigned  to  it,  among  which  are 

Poly  poms  gausapahts  Berk.  &  Rav.  on  pine,  Dacdalca  vorax  Hark- 

ness  on  Abies  Douglasii  in  California  and  Dacdalea  vetusta  Ell.  & 

Ilark.,  on  white  cedar  in  New  Jersey. 

It  seems  that  this  plant  is  more  sensitive  to  changes  in  host 

than  almost  any  other  of  its  kind.  One  would  expect  a  parasitic 

species  like  this  to  show  more  variation  than  an  ordinary  dead- 

wood  species,  but  the  forms  here  assumed  on  different  hosts  and 

even  on  the  same  host  under  different  conditions  are  surprisin 

I  am  supposing  that  the  range  of  forms  found  on  pine,  spruce  and 

other  conifers  represent  a  single  species.  They  have  all  seemed 

so  to  me,  and  Dr.  Schrenk  expects  shortly  to  prove  their  identity 

by  the  completion  of  a  series  of  inoculation  experiments  covering 
various  hosts. 

The  present  species  is  too  well  known  throughout  both  Europe 

and  America  as  a  destructive  parasite  of  coniferous  trees  to  re- 

quire  a  Hst  of  specimens  collected.  All  published  exsiccati  cover- 
ing the  group  contain  it  and  fresh  material  may  be  gathered  in 

almost  any  locality. 

6.  ELFVINGIA  Karst.  Finlands  Basidsv.  333.      1889. 
Elfvingia  lipsiensis  ( Batsch )  M 

Xylopihi 

Xylopihis 37  :  69.     1882. 

Hymenophore  large,  epixylous,  sessile,  applanate  or  ungulate  ; 
surface  sulcata,  horny-encrusted  :  context  brown,  punky ;  tubes 
brown,  cylindrical,  stratose,  thick-walled,  mouths  whitish  when 
young  ;  spores  brown,  rarely  hyaline ;  conidia  present  m  most 
species  on  the  surface  of  the  pileus. 

Species :  E.  fomentaria  (L.)  Murr.,  E .  fasciata  (Sw.)  Murr., 
E.  rcniformis  (Morg.)Murr.,  E,  megaloma  (Lev.)  Murr.,  E.  tornata 
(Pers.)   Murr.,  E.  Lioiinctii  (Rolland)  Murr.    [see  Bull   Torrey 
Club  30:  296-301.      1903]. 

Pohfortis P.  lobai 

Schrad. 

Elfvingia  renifi 

lobatus 
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7.   PYROPOLYPORUS  Murr.  Bull.  Torrey  Club  30 :  109.    1903. 
Type  :  Boletus  igniariits  L. 

Mison  K^2A\s.  Fam.  2  :   10.     1763.      Not  associable  with  a  binomial 
species. 

/
/
.
 

Agaricon  K^-3.x\s,  Fam.  2:    10.      1763.      Y^ot  Agaricus  L.      1753. 

llinus  Quel.  Ench.  Fung.  17 
Type :  Boletus  igniariiis  L, 

urnefort's//.  JJj). 
1 886.    Not  Pkdline  Poir.  1826. 

Hymenophore  large,  perennial,  epixylous,  sessile,  ungulate  or 
applanate  ;  surface  sulcate,  usually  anoderni  and  often  rough  or 
rimose :  context  woody  or  punky,  brown,  rarely  dark-red  ;  tubes 
brown,  cylindrical,  stratose,  usually  thick-walled  :  spores  smooth^ 
ferruginous,  rarely  hyaline. 

P.  igniariits  (L.)  Murr.,  P,  fulvus  (Scop.)  Murr.,  P. 

irr.,  P.  Calkhisii  Murr.,   P.  Evo'hartii  (Ell.   &  Gall.) 
M 

M 
M M 

Mont.^  M 

Murr.,  P,  Haematoxyli  Murr,,  P,  Langloisii  M 

[m.)  Murr.,  P.  yiicatanensis  Mum,  P.  senex  (I 

[ 

09- 8.  NIGROFOMES    Murr.  Bull.  Torrey  Club  31:  425.     1904. 

Type  :  Nigrofovies  melanoporits  (Mont.)  Murr. 

Hymenophore  large,  perennial,  epixylous,  sessile :  context 
woody,  purple ;  tubes  cylindrical,  stratose,  thick-walled,  black : 
spores  ovoid,  smooth,  hyaline. 
^.,.    Species  :  N.  melanoponis  (Mont.)  Murr.  /.  c. 

Subfamily  3.  AGARICEAE 

Hymenium  annual,  very  rarely  perennial,  coriaceous  to  woody, 
variable  in  size;  surface  anoderm,  hairy  or  glabrous,  variously 
marked:  context  white  or  brown,  fibrous,  woody  or  punky; 
hymenium  exceedingly  variable,  normally  labyrinthiform  or  lamel- 
loid,  but  often  poroid  or  even  irpiciform,  never  stratified :  spores 
smooth,  brown  or  hyaline. 

Poroid  and  irpiciform  plants  of  this  group  are  difficult  to  separ- 

ate from  certain  species  of  the  Polyportae ;  forms  o^  Agaricus  con- 

fragosiis  in  particular  being  troublesome  to  the  beginner.     On 
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the  other  hand,  there  is  little  to  cause  confusion  between  this 

group  and  the  Fomiteae,  if  we  except  the  single  distinctly  perennial 

species  of  Agarims  and  the  daedaleoid  forms  of  Porodaedalea. 

Synopsis  of  the  Agarlceae  vtitli  brown  context 

Hyiuenopliore  sessile,  furrows  radiate.  i.   Gloeophyllum. 

Hymenopliore  stipitate,  furrows  concentric.  2.    Cycloporus. 

I.  GLOEOPHYLLUM  Karst.  Bidr.  Flnlands  Nat.  och  Folk  37: 

X,  79.      1882 

Type  :  Sesia  hirsiita  (Schaeff.)  Murr. 

Scsia  Adans.  Fam,  2  :    TO.      1763.     Not  associable  with  a  binom- 
ial species. 

M 

Serda  Adans.  Fam.  2  :   11.     1763.     Not  associable  with  a  binom- 
ial species. 

Type  :  Scsia  Jiirsitta  (Schaeff.)  Murr. 
Lenzitina  Karst.     Finlands  Basidsv.  337.      1889. 

Type  ;  Sesia  hirsiita  (Schaeff)  Murr. 

Hymenophore  small,  annual,  epixylous,  sessile  ;  surface  hairy 
or  glabrous,  anoderm,  often  zonate :  context  tough,  brown ; 
hymenium  normally  lamelloid  or  daedaleoid,  but  frequently 
poroid  in  some  species  :  spores  smooth,  hyaline. 

According  to  the  rules  now  followed  by  most  American 

botanists  Sesia  must  be  replaced  by  Gloeophylhtm^  as  follows: 

Species  :  Gloeophylhim  hirsntiim  (Schaeff.)  Murr.,  Gloeophyl- 
lum  Berkeley!  (Sacc.)   Murr.,   Gloeophyllum   striatum  (Sw.) 

Murr.,  Gloeophyllum  pallidofulvum  (Berk.)  Murr.    [see  Bull. 

Torrey  Club  31:  602-606.     1904]. 

2.  CYCLOPORUS  Murr.  Bull  Torrey  Club  31  :  423.      19^4 

Type  :   Cycloporus  Greenei  (Berk.)  Murr. 

Hymenophore  annual,  tough,  anoderm,  terrestrial,  centrally 

stipitate :  context  soft,  spongy,  ferruginous ;  pores  at  first 

polygonal,  soon  becoming  continuous  concentric  furrows,  dis- 
sepiments thin,  lamelloid  :  spores  ovoid,  smooth,  ferruginous. 

In  publishing  the  above  genus  I  neglected  to  state  that  the 

name  had  been  previously  used  by  Patouillard  for  a  subgenus  01 

Kis  genus  Xanthochroiis  (Ann.  Bot,  Buitenz.     First  Suppl.  US- 
1897). 

Species  :   C.  Greenei  (Berk.)  Murr.  /.  r. 
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Further  notes  on  the  orchids  of  central  New  York* 
Homer  Doliver  House 

t 
based  mainly  upon  herbarium  specimens  examined  in  the  herbar- 

ium of  Columbia  University,  the  New  York  Botanical  Garden,  a 

lesser  number  in  my  own  collection  and  certain  records  in  Paine's 
catalogue  of  Oneida  County  plants  (1865).  It  was  evident  at  the 
time  that  the  record  was  a  very  incomplete  one  and  that  several 

changes  in  nomenclature  were  necessary.  The  purpose  of  the  pres- 
ent paper  is  to  augment  the  known  localities  for  some  of  the  rarer 

orchids  of  that  region,  the  result  of  further  collection  and  study  of 

specimens  in  various  herbaria,  together  w^ith  authentic  reports  not 
previously  given,  and  to  make  some  necessary  changes  in  their 

nomenclature.  In  the  citations  of  specimens,  N  designates  the 

National  herbarium ;  C,  Columbia  University ;  Y,  New  York 

Botanical  Garden  ;  S,  Syracuse  University;  and  H,  the  author's 
herbarium.  Species  starred  are  new  to  the  region  and  were  not 
given  in  my  previous  list.t 

CRIOSANTHES  Raf.  Am.  Monthly  Mag.  268.      18 18. 

Journ.  de  Phys.  89;   102.      1819. 

This  generic  segregate  of  Cypripedmm  was  recognized  also  by 

Beck  in  1833,  and  Pfitzer  recognizes  it  as  a  section  of  Cypripedmm. 

Its  evident  characters  are  the  separate  sepals  and  the  prolongation 

of  the  lip  at  the  apex  into  a  long  blunt  spur,  which  is  distorted  at 

the  upper  end,  giving  rise  to  the  common  name,  ram*s-head  lady's- slipper. 

Arictimun  Beck,  Bot.  N.  &  Middle  U,  S.  352.      1833, 

AiHetina,  Sect,  of  Cypnpedium,  Pfitz. ;  Engl.  &  Prantl,  Planzenfam. 
2*^:  83.      1888. 
*  Published  by  permission  of  the  Secretary  of  the  Smithsonian  Institution. 
fTorreya  3  :  49.     Ap  1903. 

X  Since  the  present  paper  was  written,  Dr.  J.  V.  Haberer  has  published  in  Rho- 

<iora  (May  and  June,  1905)  some  notes  on  *' Plants  of  Oneida  County,  New  York, 

and  Vicinity,"  in  which  records  of  the  following  orchids  occur:  Achroanthes  tinifoiia, 

Blepkariglotds  grandijlora,  Corallorhiza  multijiom  flavida^  Pcramium  fessfllatum, 
and  Pe  rami  urn  ophioides, 

373 
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Y  Criosantlies  arietina  (R.  Br.) 

Cypripedium  arietinum  R.   Br.;  Ait.  Hort  Kew.  ed.   2,  5:   222. 
1813. 

Criosantlies  horcaUs  Raf.  Am.  Monthly  Mag,  268.      18 18. 

Arietinum  americannm  Beck.  Bot.  N.  &  Middle  U.  S.  352.      1833. 

Range  :  Quebec  to  Ontario,  New  York  and  Minnesota. 

Onondaga  Co.:  "  Near  Syracuse,"  Beauchamp.   Cicero  Swamp, 

House,  1902,  (H).     Herkimer  Co.,  "  Mud  lake  near  Jordanville, 
)» Habcrer, 

CYPRIPEDIUM    L. 

Considerable  interest  attaches  to  the  group  of  yellow  lady's- 

slippers  on  account  of  Dn  P.  A.  Rydberg's  article^  which  brings 

up  the  question  as  to  whether  there  are  three  species  of  yellow- 

flowered  Cypripediums  instead  of  two,  as  commonly  given  in  recent 

manuals.  An  examination  of  fresh  specimens  during  two  seasons 

since,  leads  me  to  believe,  "we  do  have  three  species  of  yellow 

lady's-slippers,  one  large  and  one  small-flowered,  both  with  ver- 
tically flattened  lip,  and  a  third  .  .  .  one  with  laterally  flattened 

lip."  I  must,  however,  differ  somewhat  from  the  accepted  treat- 
ment of  their  nomenclature,    ■ 

Cypripedium  pubescens  Willd.  Sp.  PI.  4:   143.    1805.     Hortus 
Berolinensis    l:  //.  /j. 

C.  bulbosiim  Mill  Gard.  Diet.,  ed.  8,  no.  2,  1768.     Not  L.  1753- 

C.  Calceohts  Walt.  Fl.  Car.  222.     1788,    Michx.  Fl.  Bor.-Am.  2  : 
161.      1803.     Not  L.  1753. 

C.  luteiim  Ait;  Raf  Med.  Fl.  140.  pL  jo.      1828. 

C.  hirsutiim  Britton  &  Brown,  Illus.  Flora;  Britton's  Manual  and 
other  recent  reports,  but  not  Miller,  1768. 

This  is  the  common  large  yellow  lady's-slipper,  and  would  bear 

Miller's  name,  were  that  name  not  antedated  by  C.  bulbosiun  of Linnaeus. 

pi. 

/.  2.      1791.     Also  of  Gray's  Manual 
Britton's  Manual. 

Differs  from  C.  pitbcsccns,  apparently  in  size  only,  and  is  usu- 

ally found  in  more  swampy  situations  than  C.  pubescens.  Conser- 
vative treatment  may  reduce  this  to  a  variety  o{ pubescens. 

*Torreya  2;  84.     Je  X902. 
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* 

Cypripedium  flavescexs  DC;  Redoute,  Lil.  i :  pi.  20,     1802. 

C.  parviflonnn  Sims,  Bot.  Mag.  23  :  911.      1806. — Britton,  Man- 
ual 291.    190 1.     Not  Salisb, 

C.  ptibesceiis  Sweet,    Brit.    Flow.    Gard.  l  :  pL  ji.      1823. —  A. 
Gray,  Manual.     Not  Willd. 

Distribution  :  Quebec  and  New  England  to  Montana  and  Wash- 
ington, south  in  the  mountains  to  West  Virginia. 

A  species  of  shady  ravines  and  moist  rich  woodlands,  of  decid- 
edly more  boreal  distribution  than  the  last,  which  seems  to  follow 

quite  closely  the  range  of  C.  piibescens  Willd.  In  addition  to  the 

laterally  flattened  (the  greatest  expansion  being  vertical)  Up,  the 

lip  is  often  subglobose  and  conspicuously  ascending,  and  the  leaves 

narrower  and  more  ascending,  than  in  the  other  yellow-flowered 
species  of  our  flora. 

Cypripedium  hirsutum  Miller,  Gard.  Diet.  ed.  8,  no.  3.     1768 

C\  regmae  Walt.   Fl.  Car.  222.      17S8. —  Britton  &  Brown,  Illus. 

Fl.  I  :  458,      1896. —  Britton,  Manual,  291.      1901. —  Small, 
Fl.  Southeastern  U.  S.  311.      1903. 

C.  album  Ait.  Hort.  Kew.  3  :  303.      1789. 

C.  spcctabile  Salisb.  Trans.  Linn.  Soc.  I  :  78.  //.  3.  f.  3.      179^ ■ 

Also  of  Gray's  Manual. 
C.  canadc7ise  Michx.  Fl.  Bor.-Am.  2  :   161.      1803. 

The  error  of  crediting  Miller's  name  C.  hirsutum,  to  a  yellow- 

flowered  species  has  been  quite  prevalent  in  recent  publications. 

Fox  (Bull.  Geol.  Nat.  Hist.  Surv.  Minn.  9  :  423-449.  1895)  uses 

Miller's  name  for  a  yellow-flowered  species,  but  whether  the 

mistake  originated  with  his  use  of  the  name  is  not  certain,  as  he w 

gives  no  authority  for  his  usage. 

In  support  of  the  present  usage  of  the  name  hirsutum,  I  would 

quote  Miller  himself:  "The  third  sort  \_C.  hirsuiuvi]  grows  natur- 
ally in  America  where  the  inhabitants  call  it  the  moccasin  flower. 

This  rises  a  foot  and  a  half  high.  The  leaves  are  of  an  oblong 

oval  form  and  are  deeply  veined.  The  flower  is  large,  of  a  red- 

dish brown  color,  marked  with  a  few  purple  veins."  The  height 

of  the  plant  described  precludes  its  being  referred  to  C.  acaule 

Ait.  The  name  moccasin-flower  was  a  name  applied  to  both 

species  and  is  still  so  used  by  country  folk,  but  restricted  in  recent 
books  to  C.  acaule. 
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FissiPES  ACAULE  (Ait.)  Small 

Cypripediuui  acanh  Ait, 

A  form  with  pure  white  flowers  is  reported  from  Beaver  Lake, 

Onondaga  Co.,  by  Rev.  IV.  M.  Bcauchamp. 

Perularia  flava  (L.)  Rydb. 

Apparently  not  so  rare  as  at  first  reported.      *'  Frequent  in 

marshes/'  Bcmtchamp.     Near  Syracuse,  F,  C,  Straub^  1891   (N), 
Near  Oneida,  Ho2ise^  1903  (H). 

Coeloglossum  bracteatum  (Willd.)  Pari. 

Onondaga  Co.  :  "Baldwinsville,"  Beauchamp.  Madison  Co.  : 

Cazenovia,  M,  C.  Conner  (S).  Herkimer  Co.  :  Frank  Tiveedy, 

1879  (N) ;  near  Newport,  House y  1901  (H), 

Lysias  orbiculata  (Pursh)  Rydb. 

Onondaga    Co»  :    *' Skaneateles  Lake/'  Beauchamp ;  James- 

ville,  House,  1903  (H).     Oneida  Co.  :  Lee,  Browcr  (C);  Sylvan 
Beach,  House ̂   1903  (H). 

Blephariglottis  Blephariglottis  (Willd.)  Rydb. 

Onondaga   Co.  :    "Abundant  at  Beaver  Lake,"  Beauchamp, 
Herkimer  Co.  :  "Frankfort  Hill/'  Haberer. 

Madison  Co.:  Fiddler's  Green/ House,  1905,  no.   124.6  (H). 

Blephariglottis  grandiflora  (Bigel.)  Rydb. 

Madison  Co.:    Oneida,    House,    1903    (H).      Oneida    Co.: 

swamps  west  of  Fort  Bull,  Rome,  Paine  (C).     Herkimer   Co^  : 

"Northern  part  of  the  county/'  Calverly  \n  Paine's  Cat.  (1865). 
{^Habenaria  Jinibriata  A.  Gray.) 

Blephariglottis  leucophaea  (Nutt.)  Rydb. 

Onondaga  Qo.  :    Marshy   meadows    near    Carpenter's   Pond, House 

(L 

This  species  must  be  credited  to  central  New  York  with  some 

doubt ;  there  is  a  specimen  in  the  Columbia  University  herbarium, 

collected  by  Dr.  Asa  Gray,  locality  not  indicated,  but  probably  in 
central  New  York. 
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LiMNORCHIS    DILATATA    LINEARIFOLIA  Rydb. 

Madison  Co.  :  Near  Chittenango,  House,  1903  (H). 

*  LiMNORCHIS   MEDIA  Rydb, 

Herkimer  Co.:  Jordanville,  Peck  {hx\x\.  Rep.  20.      1902). 

Lysiella  obtusata  (Pursh)  Rydb. 

Onondaga  Co.  :  Carpenter's  Pond,  Fabius,  House,  1903  (H). 

*  Peramium  ophioides  (Fernald)  Rydb. 
Onondaga  Co.  :  Green  Pond  near  Jamesville,  House,  1903  (H). 

LiMODORUM    tuberosum    L. 

Forms  with  pure  white  flowers  reported  from  Cicero  Swamp, 
Mrs.  M 

Aplectrum 

As  indicated  by  Dr.  J.  H.  Barnhart  (Torreya4:  11 9-1 21. 

Au  1904)  the  Aplectrum  spicatiim  of  B.S.P.  and  of  Britton's  Man- 
ual, should  be  restored  to  the  iorm^r  name  A,  hye^nalc  (Willd.) 

Nutt.,  and  A.  spicatum  pallidttm  House,  becomes  A,  hyemale  pal- 
lidtim  (House)  Barnhart. 

(Willd 
Oneida   Co.  :  Rome,  /  A.  Paine,  Jr.  (S).     Onondaga  Co. : 

Lysander,  O.  E.  Pearce^  1885  (N) ;  Kirkvilk 
Oswego  Co.  :  C,  S,  Sheldon,  1879  (N).  Ma 
Green.  House,  iooe:.  no,  t2a8  (Y{\ 

Hotise, 

yy 

PoGONiA  ophioglossoides  (L.)  Ker 

Oneida  Co.  :  Rome,  Bingham  (S).  Oswego  Co.  ;  North 

Hannibal,  O.  E.  Pearce,  1883  (N).  Onoxdaga  Co.:  Canan- 
daigua,  Mrs.  Antisell,  1881  (N). 

Triphora  trianthophora  (Swartz)  Rydb. 

Onondaga  Co.  :  Kirkvflle,  Underivood  (S) ;    "  Beaver  Lake, 
Beauchamp  ;  Mrs.  M.  O.  Rust,  1879  (N). 

Aretiiusa  bulbosa  L. 

Onondaga  Co.  :  "  Cicero  Swamp,  Beaver  Lake  and  Lab- 

rador Bog,"  Beanchavip ;  East  of  Syracuse,  F.  Bell  (N) ;  H.  D. 
House,  1902  (H). 
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AcHROANTHES  MONOPHYLLA  (L.)  Greene. 

Onondaga  Co.  :  "  Otisco,"  Bcaucliamp.    Oneida  Co.  :  Bridge- 

water  (C) ;  Taberg,  Peck  (Ann.  Rep.  35.     1894). 

OPHRYS  (Tourn.)  L. 

Diphylhim  Raf.  Med.  Repos.  5:  357.      1808;  fide  Kuntze,  Rev. 
Gen,  2  :  659.      1891. 

Listcm  R.  Br. ;  Ait.  Hort.  Kew.  ed.  2,  5  :  201.      18 13.     Not  Lis- 
ter a  Adans.     1763. 

Disicuiaea  Spenn.  Fl.  Friburg  I  :  245.      1825, 

The  following  statement  regarding  the  genus  Ophrys  is  con- 

tributed by  Mr.  W.  F.  Wight  of  the  Bureau  of  Plant  Industry, 
United  States  Department  of  Agriculture. 

'*  The  genus  Ophrys  as  established  by  Linnaeus  in  the  Species 

Plantarum  (945.  1753)  included  fifteen  species.  In  the  fifth  edi- 
tion of  his  Genera  Plantarum,  Linnaeus  adopted  the  genus  from 

Tournefort  (Inst.  437.  pL  2jo.  1700)  with  a  slight  change  in 

spelling,  Tournefort  having  written  it  Ophris,  The  five  species 

included  by  Tournefort  were  named  by  Linnaeus  in  the  Species 
Plantarum  0.  ovata,  0,  lUifolia,  0.  ovata  /9,  0.  palndosa,  and  0. 
cordata^  respectively.  None  of  these  species  belongs  to  Ophrys 
as  generally  accepted  by  modern  authors,  but  the  name  is  retained 

instead  for  the  last  Linnaean  species,  (9.  insectifera,  which  Tourne- 
fort  placed  not  in  Ophris,  but  in  Orchis. 

^*The  type  of  Ophrys  must  be  one  of  the  five  original  species 
placed  in  this  genus  by  Tournefort  and  cannot  be  a  species  which 
that  author  placed  in  Orchis.  In  accordance  with  the  code  of 

nomenclature  proposed  (1904)  by  the  Botanical  Club  of  the  Ameri- 
can Association  for  the  Advancement  of  Science,  the  type  of  Ophrys 

is  the  first  Linnaean  species  included  by  Tournefort  and  also  fig- 
ured by  him.  This  species  is  Ophrys  ovata,  and  the  retention  of 

this  species  as  the  type  of  the  genus  Ophrys  is  a  treatment  which 
accords  with  that  of  several  authors  among  whom  the  following 
are  noteworthy : 

"ScoPOLi,  Flora  Carniolica  2:  205.  1772,  restricted  Ophrys 
to  three  species,  0,  Nidus- Avis,  O.  ovata  and  0,  cordata,  and  referred 
insectifera  to  Orchis, 

"PIoFFMANN,  Deutschlands  Flora  177.  1804,  added  to  Scopoli's 
species  of  Ophrys  a  fourth,  0,  corallorhiza,  and  recognized  Arachnites 
published  by  F.  W.  Schmidt  (Fl  Boem.  i:  74.  1793)  ̂ ^  the 
name  of  the  genus  called  (?//?; j^' by  modern  authors. 
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*'ToDARO,  Nuov,  Gen,  12.  1858,  discusses  the  genera  Arach- 
nites and   Ophrys  and  limits  the  latter  to  Ophrys  ovata  and  its 

congeners. 

*'The  name  Listera  commonly  applied  to  this  genus  was  pub- 
lished by  Robert  Brown  in  181 3  and  is  a  homonym  of  Z/V/^r*^ 

Adanson  1763,  proposed  for  a  genus  belongnig  to  the  family 
Fabaceae." 

The  most  recent  treatment  of  the  genus  Listera  R.  Br.  is  by  K. 

Wiegand  (Bull,  Torrey  Club  26:  i  57-171.  1899)  where  all  the 
known  species  are  described  and  illustrated.  The  name  DipJiyllnm 

proposed  by  Rafinesque  in  1808  is  taken  up  by  Kuntze  for  this 

genus,  but  Thos.  Morong  (Bull.  Torrey  Club  20:  29.  1893) 
shows  that  it  can  not  be  referred  with  any  degree  of  certainty  to 
Listera  of  R,  Brown.  Disiomaea  Spenner  1825,  is  based  upon 
Ophrys  cordata. 

The  two  species  previously  reported  from  central  New  York 
are  : 

Ophrys  cordata  L.  Sp.  PI.  946.      1753. 

5  :  201.      1813. 

Distomaea  cordata  Spenn.  FI.  Friburg  i:  245.      1826. 

Onondaga  Co.:  Syv^.cw^e,  Underwood,  1889  (C.) ;  **Baldwins- 

ville/'  Bcauchamp.  Madison  Co.:  Fenner,  Unda^d^ood  (S)- 
Reported  by  Paine  (1865)  from  Oneida  and   Herkimer  counties. 

V 

Ophrys  australis  (Lindl.)  House 

LJstera  australis  Lindl.  Gen.  &  Spec.  Orch.  456,      1840. 
The  occurrence  o{  this  southern  species  in  central  New  York 

is  discussed  by  K.  Wiegand  in  Bull.  Torrey  Club  26:   159-      ̂ 899. 
Onondaga  Co.:  Beaver  Lake  near  Baldwinsville,  Beauchamp 

(C),  Undo-wood,  0.  E.  Pearce,  1885.    Oswego  Co.:  ̂ 'Lily  Marsh 
/  H.  Wibbe,  1876;   C,  5.  Sheldon,  1879. 

A  third  species  not  previously  reported  is, 

Two  other  species  of  Ophrys  are  found  in  the  eastern  United  States  : 

v^Ophrys  auriculata  (Wiegand)  House 

Listera  auriculaia  Wiegand,  EulL  Torrey  Club  26  :   166,  //.  336.  /  2.      1899 

^Ophrys  Smallii  (Wiegand)   House 

Listera  renifonuis  Small,  Bull.  Torrey  Club  24  ;  334-     1897.     Not  G.  Don. 
Listera  Smallii  Wiegand,  Bull.  Torrey  Club  26  :  169.  //.  JJ7-  /  7-     '^99- 
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*  Ophrys  convallarioides  (Swartz)  Wight 

Epipactis  convallarioides,  Swartz,  Kongl.  Vet.  Acad.  Handl.  II. I  L 

21  :  232.      1800. 

Listera  convaUarioides  Torn  Comp.  320.      1826. 

Herkimer    Co.:    Cold  woods  of  the  higher  hills,    Newport, 

House ^  1903  (H). 

IBIDIUM  Salisb.  Trans.  Hort.  Soc.  I  :  281.      18 12 
r 

Anstotclcal^onY.  FI.  Cochinch.  522.  1790.     Not  Ariitotela  M^ns. 

1763. 

Gyrostachis   Pers.   (in   text,   Syn.    2:' 511.       1807);   Gyrostachys Kuntze,  Rev.  Gen.  2:  664.      1891, 

Spiranthes  L.  C.  Richard  Mem.  Mus.  Paris  4:  42.      18 18. 

Considerable  difference  of  opinion  regarding  the  generic  name 

of  our  species  of  "  ladies'  tresses"  exists  among  recent  American 
authors.  The  earliest  name,  Orchiastrmn  Micheli,  is  taken  up  by 

Professor  Greene  (Manual  Bay  Reg.  Bot.  305.  1894).  Kuntze's 
usage  of  the  name  Gyrostachys  is  followed  by  Britton  &  Brown 

(Illus.  Flora  i :  470.  1896),  Britton's  Manual  (299.  1901)  ̂ ^^ 
by  Small  (Flora  Southeastern  U.  S.  317.  1903),  while  the  name 

Spiranthes  L.  C.  Rich.,  in  usage  prior  to  these  authors^  is  again 
taken  up  by  Ames  (Orch.  113.      1905). 

The  name  Gyrostachys  is  questionably  published  in  text  and 

no  combinations  are  made  by  Persoon  with  this  name.  Regard- 

ing three  of  his  species  of  Neottia  {spiralis,  aestivalis,  and  tortths) 
Persoon  makes  this  observation  after  the  first : 

'*Obs.  An  ob  spicam  tortilem  et  labellum  crenulatum  cum  2- 
sequentibus,  genere  distinguenda?  {Gyrostachis^ 

It  is  quite  evident  therefore  that  Gyrostachis  is  not  a  published 

genus  and  under  the  new  code  of  nomenclature  proposed  by  the 
American 

Were 

sp 

'■  Salisb.  (181 2)  is  /.  spirale  Salisb.  {Spiranthes 

aiitiannalis  Richard,  ̂ .  spiralis  C.  Koch),  a  species  congeneric 
with  those  of  the  eastern  United  States  herein  treated  under  the 
name  Ibidiwn. 

The  following  species  o{  Ibidinm  have  been  reported  from  cen- 
tral New  York,  under  Gyrostachys  of  my  previous  list. 
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Ibidium  strictum  (Rydb.) 

)erg,  Fl.  Montana  107.      1900.     Britton, 
Manual  299.      1901 

Alaskan  S.  Romanzoffii 

IS  merged  with  the  latter  by  Oakes  Ames  (Orch.  138.      1905). 

Ibidium  plantagineum  (Raf.) 
Neottia  planiaginea  Raf.  Am.  Monthly  Mag.  2:  206.      18 18. 

Spiranthes  plantagijtea  Torn      1 843.     Not  Lindl. 

S,  latifolia  Torr.,  Lindl.      1840. 

Gyrostachys  latifolia  Kuntze.      1891. 
G.  plantaginea  Britton.      1896. 

The  commonest  species  of  the  genus  in  central  New  York, 

occurring  in  almost  every  bog  and  swampy  place. 

^  Ibidium  cernuum  (L.) 
Opkrys  cernida  L.  Sp.  PI.  946.      1753. 

•  Spiranthes  cermta  Rich.      1817. 
Gyrostachys  cermia  Kuntze.      1891. 

Common  in  sphagnum  bogs.  Specimens  examined  from 

Oneida,  Madison,  Onondaga  and  Oswego  counties. 

'  *  Ibidium  ochroleucum  (Rydb.) 
Gyrostachys  ochroleuca  Rydb.  Britton,  Manual  300,      1901. 

This  species  is  reduced  to  a  variety  o^ cernuum  by  Oakes  Ames 

(Orch.  145.  1905);  central  New  York  specimens,  though  very 

rare,  are  quite  distinct  from  cernuum. 

• 

near  Jamesville,  Housiy  i 

Ibidium  gracilis  (Bigel.) 
Ni 1824, 

Gyrostachys  g) -acilis  Kuntze.      1S91. 

This  is  the  Spiranthes  gracilis  of  Gray's  Manual,  but  probably 
not  of  Beck,  which  seems  referable  to  5.  Beckii  Lindl.,  although) 

according  to  the  citations  given,  Mr.  Ames  apparently  does  not 
hold  this  view. 

Common  in  sandy  places,  especially  in  Oneida  County. 

->  Ibidium  veraalis  (Engelm.  &  Gray) 

Spiranthes  vernalis  Engelm.  &  Gray,  Bost.  Journ.  Nat.  Hist.  5 : 
236.      1845. 
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Ophrys  aestivalis  Michx.     Not  Poir. 

Neottia  tortilis  Muhl  ;  Barton  ;  Elliott, 

5'.  graminea  praccox  B.S.P.  1888. 

5*.  praccox  Wats.      1S90. 
S,  neglecta  Ames.      1904. 

**  Gyrostachys  praccox  Kuntze ; "  Britt.  &  Brown,  Illus,  Flo 
471,      1896.     In  part. 

Gyrostachys  vernalis  (Engelm.)  Kuntze,  1891  ;  Small,  1903. 

Mr.  Ames  g-ives  the  ranee  of  this  species  as  Massachus< 

my  previous  list.) 

exas  and  New  Mexico.     Collected  near  Oneida, 

House,  1 902  (Y).     (The  Gyrostachys  praccox  of 

CYTHEREA  Salisb.  Trans.  Hort  Soc.  i :  301.      1812 

Calypso  Salisb.  Parad.   Lond.  pL  8p.   1806,     Not  Thouars,  Hist 
Veg.  Afr.  Austr.  1:33.  //.  6,  1805. 

ipediu 

Cytherea  bulbosa  (L.) 
L.  Sp.  PI.  951.     1753. 

Calypso  borcalis  Salisb.  Parad.  Lond.//.  8g.      1806. 
Cytherea  borcalis  Salisb.  Trans.  Hort.  Soc.  1 :  301.      18 12. 
Calyp, 1842. 

In  proposing  a  new  name  (^Cytherea)  for  this  generic  type, 

Salisbury  makes  no  reference  whatever  to  his  previous  publication, 

but  it  is  to  be  supposed  that  he  did  not  propose  a  new  name  with- 
out knowing  that  his  former  name  was  faulty  in  some  respect. 

/.  V.  Haberer 
Tordanvill 

House 
no.  nog  (H). 

The  previous  list  of  the  Orchidaceae  of  Central  New  York 

contained  45  species  and  2  varieties.  The  additions  made  by  the 

present  article  bring  the  number  up  to  a  total  of  52  species  and  2 
varieties,  besides  one  species  regarding  which  there  can  be  some 
doubt  as  to  the  authentic  crediting  to  the  central  New  York 
flora. 

United  States  National  Museum. 



The  two  eastern  species  of  Melica 

Charles  Vancouver  Piper 

In  the  United  States,  east  of  the  Great  Plains  region,  are  two 
species  of  Melica  which  have  long  been  known  as  M.  7nutica  Walt, 
and  M,  diffusa  Pursh.  Their  characteristic  differences  have  been 

well  indicated  by  Scribner,  Proc.  Acad.  Phila.  1885,  pp.  40-41. 
Empty  glumes  very  unequal  and  decidedly  shorter  than   the  3-  to  5-flowered  spikelets; 

panicle  diffusely  branched,  many-flowered. 
M,  diffusa. 

Empty  glumes    subequal,  nearly   as   long   as  the    2-flowered    spikelets  ;  panicle   few* 
flowered,  sparingly  branched  below,  often  reduced  to  a  single  raceme. 

Af.  mtUica, 

These  two  species,  as  above  distinguished,  though  very  closely 

allied,  have  generally  been  recognized,  and  no  question  is  here 

raised  as  to  their  validity.  A  consideration  of  evidence  afforded 

by  the  literature  pertinent  to  the  problem  indicates  very  clearly, 

however,  that  the  name  diffusa  does  not  belong  to  the  plant  with 

which  it  has  so,  long  been  associated. 

The  first  binomial  description  relating  to  either  of  our  species 

appears  in  the  first  edition  of  the  Species  Plantarum  as  follows: 

alii 
;^  MELICA. 

sstma.     3, MELICA  petalis  imberbibus,  panicula  ramosissima.  ^  Bort.  ups.  so. 
Melica  flosculis  glabris  ;  summo  urceolari.      GmeL  sib,  /.  /.  g8^  A  20. 
Gramen    avenaceum,    locustis   rarioribus    muticis,    virginianum  majus. 

Moris,  hisi.  j.  /.  -?/6.  s,  8.  /.  7-/  J/. 

Habitat  in  Sibiria,  Canada.      '^  , 

Linnaeus  here  confuses  two  very  distinct  plants.  The  Siberian 

plant  is  the  true  M.  altissima,  while  the  Virginia  plant  of  Morison 

is  what  we  now  know  as  Melica  imitica  Walt.  The  character 

*' panicula  ramosissima"  may,  with  some  play  to  the  imagination, 
be  applied  to  the  narrow  and  dense  panicle  of  the  Siberian  species, 

but  it  is  wholly  inapplicable  to  the  American  plant. 

Walter,  the  next  writer  to  touch  on  the  eastern  American 

Melicas,  distinguished  in  his  Flora  Caroliniana,  1788,  as  he 

thought,  two  species,  as  follows : 
40-     MELICA.     Cal.  2-valvis,  2-florus.     Rudimentum  floris  inter  flosculos. 

ttitissima  i.  petalis  imberbibus,  panicula  ramosissima,  floribus  subacutis. 

mutica  2.      petalis  imberbibus,  panicula  laxa  pauciflora,  floribus  magnis  muticis obtusis. 

383 
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Walte 

M. 
The  types 

Walte 

47.  1905). 
(Ann.  Rep.    Mo.  Bot.    Gard. 

Walte 

in  his  Flora  I  :  62.  1803,  treats  the  genus  as  follows  : 

MELICA.     L. 

Glunia  2-valvis,  2-flora.     CaL  2'Valvis.    Inter  flosculos  rudimentum  tertii  florispe- 
dunculati. 

Glabra,     M.  glabra,  erecta,  panicula  erecta,  laxa;  rarnulis  simplicibus,  paucifloris  ; 
floribus  nudis,  majusculis.: 

Moris.,  hist,  j.  sec.  8.  t.  7.  f.  51. 
Obs.    Forsan  hue  referendse  sunt  M.  altissima  et  mutica,     Walt. 
Hab,     a  Virginia  ad  Roridam, 

M 

M. 

ti  Michaux's  type  specimen,  is  Koeleria  cristata. 

Pursh,  Fl.  Am.  Sept.  I  :   "jj.    18 14,  distinguishes  two  species 
as  follows : 

90.     MELICA.     Gen,  pL  in. 

1.  M.  panicula  laxa  pauciflora  :  rarnulis  simplicibus,  floribus  obtusis  imberbi- 
bus,  caule  erecto  glabro. —  Mick.  Jl,  amer,  i,  p.  62.  glabra, 

M.  mutica.      lValt,Jl.  car,  y8. 
Icon.     Moris,  hist,  j,  s.  5.  L  7.  /,  5/. 
In  shady  places.  Virginia  to  Florida,      2/  J^^y-     ̂ '.  -J. 

2.  M,  panicula  diffusa  ramosissima,  floribus  acutis  imberbibus,  caule  erecto 
pubescente.  diffusa, 

M.   altissima.      Walt,  fl,  car,  75. 
In  sandy   swamps  :    Virginia  and  Carolina,      2/  June,     v,  s. 

It    will    be    noticed    thnt    for    \\\e-    r!f^Qrrir»tinn    nf 

diffi 

copies  Walter's  description  oi altissima,  adding  the  word  "  diffusa" 

in  describing  the  panicle,  and  the  phrase  "  caule  erecto  pubescente" 
at  the  end.     An  important  point,  too,  lies  in  the  statement  that 
iiffi 

CaroHna,"  in  neither    of  which 
diffi 

Walte 

Walte 
types,  not  merely  that  he  saw  dried  specimens,  as  in  all  probability 

he  had  seen  living  specimens  of  one  or  both,  and  we  would  there- 
fore expect  the  frequently  used  abbreviation  "  v.  v."  if  he  were 

referring  to  his  own  collections.  In  any  case,  Pursh's  testimony 

as  to  the  identity  of  Walter's  species  is  the  only  presumably  direct 
evidence  we  have  as  to  what  they  really  are. 
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Elliott,  Sketch  Bot.  S.  C.  and  Ga.  154.  1821,  recognizes  M. 
glabra  Michx.  and  quotes  M.  mictica  Walt,  as  a  synonym.  He 
further  adds  : 

''I  have  from  Columbia  a  variety  with  the  leaves  pubescent, 
the  flower  evidently  smaller,  the  valves  more  acute,  less  mem- 

branous at  the  summit,  and  handsomely  spotted  with  purple.  It 
is  probably  the  M.  altissima  Walt,  but  it  has  scarcely  character 

enough  for  a  distinct  species." 
Muhlenberg  m    18 17,  Gram.  Descr.,  in  treating  the   eastern 

Melicas,  distinguishes  two  species  —  naming  both  as  new — as 
follows  : 

XXir.     MELICA. 

Cal.  2-valvis  2-florus.     Rudimentum  fioris  inter  flosculos. 

1.  MELICA   SPECIOSA. 

Culmo  tripedall  —  quadripedali  erecto,  nodis  glabris. 
Foliis  linear! -lanceolatis  nervosis,  subtus  pubescentibus. 
Ligula  bifida. 
Vagina  nervosa  subpubescente. 
Panicula  secunda. 
Rarais 

Cor.  2-valvis  nervosa  imberbis,  valvula  interiore  margine  pubescente,  exteriore  glatra. 
Stam  3. 
Pist.  2,  plumosa. 
Semen. 
Radix  %. 
Habitat  in  montibus  Pennsylvaniae,  floret  Junio. 
Specimen  e  Virginia  culmo  inferne  purpureo,  habet. 
Cal.  2-valvis  corollae  aequalis,  valvulis  ovatis  aciitis  5-ner\'iis  2-floris. 
Cor.  2-valvis  exterior  ovata  acuta  muUinervia,  interior  obtusa  margine  pubescens. 
Neuter  f!os  2-valvis  obtusus,  liermapliroditis  brevier. 

2.  MELICA    RACEMOSA. 

Culmo  erecto  glabro  nodoso  basi  amethystine,  foliate. 
Foliis  linearibus  nervosis  scabris. 
Ligula  abbreviata  pilifera  subbifida. 
Vagina  scabra. 

Panicula   simplici   contracta   s.    racemo   6-flor.   terminali,   flosculis   nutantibus,  racbi 
angulata. 

Ramis  s.  pedunculis  umjforis  solitariis  brevibus. 
Cal.  gluma  2-valvIs,  valvula  una  obtusa^  altera  acuta  glabra,  corolla  longior,  2-flora  et rudimento  tertii. 

Cor.  gluma  2-valvis,  exteriore  nervosa  majore  acuta  glabra,  altera  margine  pubescente obtusa. 
Stam.  3,  alba. 
Pist.  2,  alba. 
Semen  ovale  flavescens  nitidum. 
Radix  :y. 
Habitat  in  Carolina,  Georgia,  nobiscum  floret  medio  Maio. 
Habitus  Melicae  nutnntis.  sed  distincta  soecies. 

licula  secunda. 

mis  paniculae  solitariis  patulis  trifloris,  flosculis  pedicellatis,  pedicello  pubescente. 
,  2-valvis,  valvulis  ovato-lanceolatis  striatis  obttisis  2-floris  cum  rudimento  tertii. 

M 

has  the  sheaths  pubescent,  the  other  merely  scabrous.., 
We 
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therefore  the  idea  expressed  consecutively  by  Pursh,  EHiott  and 

Muhlenberg  that  the  two  supposed  species  are  distinguished  by  a 

character  of  pubescence.  There  is  nothing  to  indicate  such  a 

distinction  in  Walter's  descriptions.  Michaux's  name  glabra  may 

naturally  have  suggested  prominence  to  an  opposed  character. 

Finally,  Pursh  may  have  imbibed  his  ideas  of  two  species  through 

Muhlenberg,  with  whom  he  was  intimate,  or  he  may  actually  have 

gotten  the  fact  from  Walter's  types,  and  Muhlenberg  may  simply 
have  followed  Pursh. 

So  far  as  the  material  in  the  National  Herbarium  goes,  the 

plant  so  long  called  M.  diffitsa  never  has  pubescent  sheaths  or 

leaves,  and  it  seems  never  to  have  been  found  in  Virginia  or  Caro- 
lina. The  conclusion,  therefore,  seems  unavoidable  that  the  name 

diffusa  really  belongs  to  the  form  of  mutica  with  pubescent 

sheaths  ;  also  that  it  is  probably  the  same  as  M.  altismna  Walt., 
as  Pursh  indicates. 

The  character  of  "panicula  ramosissima"  appears  to  be 

clearly  a  heritage  from  Linnaeus*  original  description,  rather  than 

a  statement  of  fact.  Walter's  contrasting  characters  of  **fioribis 

subacutis"  and  ''floribus  muticis''  are  ignored  by  Pursh,  and  so 
far  as  Atlantic  coast  specimens  are  concerned  seem  to  have  no 
real  basis. 

The  synonymy  of  the  eastern  Melicas  then  seems  to  be  as 
follows : 

Melica  mutica  Walt  FL  Car.  'iZ.     1788 

M.  glabra  Michx.  Fl.  Bor.-Am.  1 :  62.      1803. 
M,  rarifli 

157,      1 810.      (This  is 
merely  a  new  name  proposed,   considered  preferable  to  either 
mutica  or  glabra.^ 

M,  rac€7Ptosa  Muhl.  Gram.  88.      1817. 
M.   Muhlenbergiana  Schultes  Mant.   2:    294.      1824,     (New 

name  for  the  above,  owing   to  the  older  M,  racemosa  Thunb.) 
M.  mutica  glabra  A.  Gray,  Man.  Ed.  5,  626.      1867. 

w 

Melica  mutica  diffusa  A.  Gray,  Man.  ed.  5,  626.     1867. 

M.  diffusa  Pursh  Fl.  Am.  Sept.  1 :  77.      18 14. 
M.  speciosa  Muhl.  Gram.  87.     1817. 
.?Jf.  ̂ ///j.f/w«  Walt.  Fl.  Car.  78.      1788. 
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•^Melica  nitens  Nutt  in  herb. 

M,  diffusa  nitens  Scribn.  Proc.  Acad.  Nat  Sci.  Phila,  1885  : 
44.      1885. 

M.  scabra  Nutt.  Trans.  Am.  Phil,  Soc.  5:  148.  1837.  Not 
Kunth,  1822, 

The  types  of  both  these  are  in  the  herbarium  of  the  Philadel- 

phia Academy  of  Sciences.  I  do  not  see  that  Jiiteiis  can  be  main- 
tained as  distinct  from  the  ordinary  form  of  what  has  been  called 

M,  diffusa. 
Bureau  of  Plant  Industry, 

United  States  Department  of  Agriculture. 
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Crataegus  in  Berks  County,  Pennsylvania 
Calvin  Luther  Gruber 

r 

This  paper  on  Crataegus  is  designed  to  include  the  known 

species  of  Crataegus  of  the  punctata  group  as  found  in  Berks 
County,  Pa.  •  The  following  characteristics  of  the  group  are  either 
constant  or  so  general  that  only  exceptions  will  be  noted  in  the 
descriptions  : 

Flowers  very  fragrant,  in  compound  villous-pubescent  or 
tomentose  cymes ;  petals  at  length  reflexed,  margins  frequently 
revolute;  sepals  linear  or  linear-subulate,  entire  or  sparingly 
minutely  toothed;  stamens  normally  20;  bractlets  mostly  falhng 
when  flowers  open,  pale-yellow  or  pinkish  ;  flowering  about  the 
third  week  in  May  :  leaves  some  form  of  obovate  or  spatulate, 
villous-pubescent  or  tomentose  when  young,  especially  on  ribs 
below ;  mature  leaves  more  or  less  villous-pubescent,  sometimes 
glabrate  above,  villous  or  tomentose  on  ribs  below ;  blade  entire 
at  base,  then  serrate  or  crenate-serrate,  and  usually  doubly  serrate 
or  cut-serrate  above  middle  or  near  apex ;  glands,  when  present, 
small,  sessile,  drop-like,  and  whitish  or  colorless ;  petiole  with 
shallow,  usually  wide  groove  above,  taper-margined,  frequently 
reddish  or  purplish  below,  the  color  sometimes  extending  along 
midrib  for  half  the  length  of  the  blade ;  ribs  impressed  above, 
prominent  below :  young  twigs  villous-pubescent  or  tomentose ; 
lenticels  whitish ;  mature  twigs  grayish-russet,  grayish-green,  or 
brownish-russet :  thorns  slender  to  medium,  occasionally  found 
tipping  a  branchlet;  trunk  and  bases  of  large  branches  usually 

beset  with  several  to  many  long-pronged  compound  thorns  6-15 
cm.  long :  bark  light  gray  or  pale  ash-gray  toward  ends  of 
branches  :  fruit  usually  spreading  or  drooping,  i-several  on  a 
cluster,  frequently  solitary,  usually  slightly  pubescent  and  concave 
at  base  and  apex,  dark  red  or  light  maroon  when  beginning  to 
color  in  August,  falling  mostly  after  the  leaves ;  sepals  usually 
reflexed  or  spreading,  sometimes  broken  away,  usually  on  a  short 

neck ;  cavity  deep,  3-4  mm.  wide,  cupshaped  or  cylindrical ;  ped- 
icels moderately  to  slightly  pubescent,  5-20  mm.  long;  seeds 

commonly  roughish  and  with  1-3  usually  shallow,  wide  grooves 
on  back ;  flesh  firm,  acid  or  bitterish-acid  :  branches  long,  mainly 
horizontal ;  usually  with  a  wide,  flattened  crown.        / 

Crataegus  punctata  Jacq, 

A  few  trees  of  this  species  are  found   near  Kutztown,  Pa. 

Flowers   16-21  mm.  wide,  styles  3-5,  anthers  dark  purplish-red 
389 
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or  claret :  leaves  obovate  to  lance-obovate,  frequently  cut-serrate 7  tt     «      «  ^  ^  - 

near  apex;  fruit  red-maroon,  globose,  1 1-15  mm.  long  and  thick. 

Crataegus  crocata  Ashe  Ann.  Carnegie  Museum  i :  389.     1902 

Similar  to  C.  punctata  and  found  growing  with  it ;  but  the 

anthers  frequently  are  whitish  on  the  sides  and  the  fruit  is  de- w 

presed-globose  and  pale  yellow, 

^  Crataegus  punctata  mutabilis  van  nov. 

Flowers  16-21  mm.  wide,  cymes  3-15-flowered,  stamens  18- 

20,  anthers  dark  purplish-red,  styles  3-5  :  mature  leaves  spar- 
ingly villous-pubescent  to  glabrate  on  surface;  petiole  1-2.5  ̂ '^■ 

long;  blade  3-6.5  cm.  long,  2-3.5  cm.  wide,  obovate,  lance-obo- 
vate, or  spatulate,  cuneate  or  narrowly  cuneate  at  base,  acute, 

obtuse,  or  rounded  at  apex,  entire  at  base,  sometimes  nearly  to 
middle,  sometimes  with  a  few  short  lobes  near  apex,  especially 
on  leading  shoots,  turning  pale  yellow,  mottled  with  russet,  in 
autumn,  and  falling  mostly  about  the  middle  of  October :  mature 

twigs  villous  or  glabrate  along  middle  ;  bark  on  trunk  gray  to  dark- 
gray  :  thorns  rather  few  on  branches,  2-4. 5  or  sometimes  6  or  7 
cm.  long  :  fruit  red-bronze  on  one  cheek  and  light  to  scarlet-bronze 
on  the  other  or  entirely  some  shade  of  light  bronze,  oblong-globose 

to  globose,  13-16  mm.  long,  12-15  ̂ ^'  thick;  flesh  yellow- 
ish; seeds  3-4,  7-8  mm.  long,  back  sometimes  without  grooves  ; 

fruit  ripe  about  the  first  or  second  week  in  October  and  falling 
with  and  after  the  leaves  during  the  latter  half  of  October  and  the 
beginning  of  November:  a  small  tree  attaining  a  height  of  6  m. 
and  a  trunk-circumference  of  8  dm. 

Type  two  and  one-half  miles  northwest  of  Kutztown,  Pa.,  in 
wet  ground,  near  left  bank  of  Sacony  Creek. 

^  Crataegus  Cydonia  sp.  nov. 
Flowers  19-23  mm.  wide,  cymes  5-1 5 -flowered,  stamens  18- 

20;  anthers  rose,  becoming  purplish-rose  ;  styles  2-5,  commonly 
3  :  mature  leaves  varying  from  dark-green  to  yellowish-green  on 
the  same  tree;  petiole  1-1.75  cm.  long;  blade  3-5  cm.  long, 
1.75-3.25  cm.  wide,  at  ends  of  leading  shoots  sometimes  6-6.5 
cm.  long  and  4-4.5  cm.  wide,  obovate  or ,  oval -obovate,  base 
cuneate,  apex  usually  acute,  each  rib  usually  ending  in  a  very 
short,  acute  lobe  tipped  by  a  narrow  tooth,  the  lobes  mostly  on 
the  apical  third ;  leaves  turning  dull-,  russet-,  or  yellowish-bronze 
or  yellow  and  falling  late  in  October :  mature  twigs  glabrate  or 
sparingly  pubescent ;  bark  on  trunk  dark  ash-gray  to  black-gray  : 
thorns  rather  abundant,  3-5  or  6.5  cm.  long,  compound  thorns 
often  far  out  on  old   branches  :  fruit  solitary  or  in  loose,  often 



Gruber:   Crataegus  jn  Berks  County,  Pa.         .391 

long-branched  clusters,  rich  quince-yellow  to  light-yellow,  fre- 
quently one  side  shaded  with  red-orange,  occasionally  rich,  dark 

olive-green  at  apex,  punctate  with  green-  or  brown-russet,  cylin- 
drical-globose or  subglobose,  13-20  mm.  long  and  thick  ;  surface 

usually  uneven  and  apex  angular  ;  cavity  often  elliptical ;  rarely  a 
kw  stamens  are  fleshy  and  pale-yellow  ;  apex  of  pedicel  frequently 
surrounded  by  a  fleshy  ring  ;  flesh  rich  yellow,  becoming  rather 
soft ;  seeds  3-4,  7-8  mm.  long  ;  fruit  ripe  about  the  first  or  second 
week  in  October  and  falling  with  and  after  the  leaves  late  in  October: 
a  small  tree  attaining  a  height  of  6  m.  and  a  trunk-circumference 
of  6  dm. ;  old  branches  usually  crowded  with  short  branchlets. 

Type  about  two  and  one-half  miles  west  of  Kutztown,  Pa.,  in 
a  low  field. 

^  Crataegus  Moselemensis  sp.  nov. 

Flowers  18—22  mm,  wide,  in  3-15-flowered  cymes;  stamens 
16-20,  often  as  long  as  the  petals  ;  anthers  pink,  appearing  yellow 
in  pollen  ;  styles  2-4,  mostly  3  :  mature  leaves  dark-green  above  ; 
petiole  .5-1.5  or  2  cm.  long;  blade  3-5  cm.  long,  2-3.5  ̂ "^* 
wide,  or  on  ends  of  leading  shoots  often  5-7  cm.  long  and  4-5 
cm.  wide,  obovate  to  oval-obovate ;  base  cuneate  to  acute ;  apex 
usually  rounded  to  a  short  acute  point,  sometimes  broadly  rounded  ; 
a  prominent  broader  tooth  at  end  of  each  rib  in  upper  part  of 
blade,  often  having  the  appearance  of  4-6  pairs  of  very  short 
lobes,  especially  on  leading  shoots :  mature  twigs  often  glabrate 
at  middle ;  bark  on  trunk  gray  to  dark-gray,  somewhat  shaggy  : 
thorns  few,  1-4  cm.  long  :  fruit  rich  dark-crimson  or  light -maroon, 
punctate  with  orange  or  yellow,  cylindrical-globose,  16-20  mm. 
long  and  thick  ;  sepals  subsessile  ;  flesh  whitish  or  yellowish,  often 
reddish-orange  at  surface;  seeds  2-4,  7-9  mm.  long,  nearly 
smooth ;  fruit  ripe  about  the  fourth  week  in  September. 

Type  about  one-half  mile  west  of  Moselem,  Pa.,  on  William 

Hieter's  farm,  on  high  ground,  near  a  large  spring ;  a  large, 
broad-headed  tree,  7  m.  high,  13.7  m.  spread,  with  a  trunk- 
circumference  of  2  m.  near  ground,  1.83  m.  near  middle,  and 
3-25  m,  at  top  of  trunk;  about  90  years  old  (1902).  This 

hawthorn  was  brought  to  my  notice  by  Mr.  Samuel  S.  Gruber, 
who  also  aided  me  in  securing  material. r 

t  
" 

""  Crataegus  Moselemensis  corrugata  var.  nov. 

Cymes  5-25-flovvered ;  stamens  18-20,  anthers  dark-pink; 
styles  2-5,  usually  3  :  mature  leaves  rather  more  villous-pubes- 
cent  arid  slightly  narrower,  obovate  to  oblong-spatulate,  each  of 
the  2-5  pairs  of  very  short  lobes  crenate  and  usually  with  an  acute 
tooth  at  nnf^v  •    n-iofiit-/^  HiMrro    MoKraf**   rkr    ctni^rtncrlv  nube^^rf^nt    at 
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base  and  in  the  axils   of  the  leaves;  bark  on  trunk  ash-gray: 

thorns  rather  few,  on  twigs  often  yellowish-tipped,  1.5-3  c^-  ̂ ^"S  ' 
•fruit  scarlet  or  red,  depressed-globose,  12-14  ̂ ^-  lo^ig,  13-15 
mm.  thick ;  flesh  yellow ;  seeds  6-7  mm.  long ;  fruit  ripe  about 
the  second  week  in  October  and  falling  slightly  with  and  after  the 
leaves  during  the  latter  half  of  October  :  a  small  tree,  attaining  a 

'  height  of  6  m,  and  a  trunk-circumference  of  6.5  dm. 
Type  in  North  Heidelberg  Township,    Pa-,   near   Charming 

Forge,  in  meadow,  on  right  bank  of  Tulpehocken  Creek. 

Crataegus  Triosteum  sp.  nov. 

Plowers  19-25  mm.  wide,  cymes  5-20-flowered,  the  branches 
of  the  cyme  sometimes  racemose;  stamens  19-21  ;  anthers  pink 
*or  rose,  often  fading  lavender-rose  ;  styles  2-5,  often  2,  long  and 
:slender ;  sepals  usually  becoming  elongated  after  petals  fall :  mature 

leaves  often  glabrate  but  usually  tomentose  on  ribs  beneath,  some- 
what  shining,  dark -green  or  dark   yellowish-green   above,  light- 

green  below,  rather  firm;    petiole  sometimes   tinged   with  pale 
brownish-olive  at  base,  1-2,5  c^-  long;  blade    5-7.5  cm.  long, 

2-4,  or  on  ends  of  leading  shoots,  5  cm.  wide,  broadly  oblanceo- 
late,  spatulate,  narrowly  obovate,  or  on  leading  shoots  obovate ; 
base  cuneate,  on  leading  shoots  often  abruptly  so  ;  apex  abruptly 
acute   or  subacuminate,  sometimes  obtuse ;  usually  a  prominent 
tooth  at  end  of  each  rib,  frequently  with  4-5  pairs  of  veiy  short 
lobes  above  middle,  the  lobes  often  rather  conspicuous  on  vigorous 
shoots;  leaves  falling  about  the  middle  or  latter  half  of  October, 

those  on  fruiting  branchlets  early  in  October;  glands  often  clus- 
tered on  stipules  :  young  twigs  sparingly  to  moderately  loosely 

pilose  ;  mature  twigs  glabrate  or  slightly  pubescent  at  base;  bark 
on  trunk  dark  ash-gray,  scales  weak:  thorns  moderately  numer- 

ous, 3-7  cm.  long,  usually  slightly  reflexed  and  curved :  fruit  in 
loose,  long-branched  clusters,  globose  to  oblong-globose,  13-16 
mm,  long  and  thick ;  when  fully  ripe,  orange-cardinal  or  cardinal, 
apex    sometimes    rich  dark-green,  usually  much   punctate  with 
russet,  generally,  rounded ;  sepals  usually  prominent  and  long, 
spreading-recurved  to  Ascending,  often  waving,  remaining  green  for 
a  long  time ;  flesh  yellow  ;  seeds  3-5,  8-9  mm.  long,  placed  sub- 
centrally  ;  fruit  ripe  about  the  first  or  second  week  in  October  and 
falling  with  and  after  the  leaves  ;  trees  in  dry  soil  usually  have 
redder  and  smaller  fruit  with  less  conspicuous  sepals :  a  sturdy, 
small  tree,  trunk  often  well  defined  nearly  to  the  top,  with  numer- 

ous ascending  branches  or  the  upper  ones  horizontal,  attaining  a 
a  height  of  3-6  m.  and  a  trunk-circumference  of  4-6  dm. 

On  banks  of  streams  and  also  on  high  gravelly  soil. 
Moselem 

Ki^TZTOWN,  Pennsylvania. 
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New  York  City,  1888.     Price,  $1.00. 
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On  the  transpiration  of  Fouquieria  splendens"*" 
William  Austin  Cannon 

The  present  paper  is  an  account  of  one  of  several  studies  which 

were  carried  on  in  1 904  by  the  poly  meter  method  upon  plants  in 
place.      It  will  not  be  necessary  to  give  here  a  description  of  the 
method,  since  this  will  soon  be  done  elsewhere,f  but  a  certain 

peculiarity  attending  its  use  may  be  briefly  referred  to.  By  the  new 

hygrometric  method  it  is  possible  to  study  the  transpiration  of  a 
plant  in  the  field  not  only  once,  but  many  times,  without  injury  to  it. 
The  fact  that  repeated  observations  of  transpiration  can  be  made 
rendered  it  possible  to  learn  not  only  the  daily  but  the  seasonal 

rate  as  well.  Thus  a  transpiration  history,  not  indeed  without 
niany  gaps,  has  been  traced.  The  experiments  were  begun  in 
February  and  were  continued  from  time  to  time  until  after  the 
rams  oi  summer  were  over. 

In  addition  to  the  transpiration  observations,  and  in  connection 
with  them,  certain  environmental  factors  were  observed  and 

measured  and  a  comparison  was  made  between  them  and  the  rate 

of  transpiration.  This  part  of  the  work  was  from  necessity  second- 

ary, but  despite  this  enough  was  done  to  establish  certain  impor- 
tant facts  and  to  indicate  lines  of  study  which  may  be  profitably 

followed  in  the  fut; 
ure. 

th The  difficulty  in  tracing  the  influence  of  external  conditions  on 

e  rate  lies,  among  other  things,  in  the  changeableness  of  these 

*  Papers  from  the  Desert  Botanical  Laboratory  of  the  Carnegie  Institution,  No.  10. 
t  Cannon,  W.  A.    A  new  method  of  measuring  the  transpiration  of  plants  in  place. 

Annals  of  Botany,  ined. 

[The  Bulletin  for  July  (32  :  337-396)  was  issued  29  Jl  ig^S-] 
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factors  from  day  to  day.  For  outdoor  work,  therefore,  where  the 

conditions  cannot  be  controlled  beyond  a  certain  limit,  it  is  a  great 

advantage  when  the  climatic  factors  vary  in  a  uniform  manner,  or 

when  certain  conditions  are  so  pronounced  that  their  influence  is 

unmistakable.  The  year  1904  was  an  especially  fortunate  one  for 

field  work  because,  as  will  be  shown  below,  uniform  variations  in 

the  temperature  of  the  air,  in  humidity  and  in  other  climatic  fea- 

tures were  maintained  for  days  together,  and  the  uniformity  of  the 

environmental  factors  made  the  outdoor  work  similar  in  this  regard 

to  that  done  in  the  laboratory  where  the  conditions  of  experiments 
are  to  a  degree  under  control. 

Apparently  the  main  cause  of  the  uniformity  of  the  climate  in 

1 904  was  the  small  rainfall  of  the  year.  At  the  same  time  the 

most  disturbing  feature  of  the  uniformity  was  the  sudden  and  in- 

frequent rains.  Since  the  rain  is  an  all-important  factor  in  the 

biology  of  desert  plants,  it  consequently  happens  that  the  history 

of  their  transpiration  reflects  most  clearly  the  influence  of  rain  and 

of  drought,  so  that  the  relation  of  transpiration  to  these  features 

constitutes  the  key-note  of  the  studies.  For  this  reason  it  is  best 

before  presenting  an  account  of  the  experiments  to  give  an  outline 

record  of  the  climate  for  the  year,  in  which  emphasis  is  placed  on 
the  humidity  of  the  air  and  on  the  rainfall. 

Climate  for  1904 

The  normal  rainfall  at  Tucson,  the  average  for  iS  years,  is 

11.74  inches.*  In  1904  the  total  precipitation  was  7.79»t  ̂ ^ 
about  75  per  cent,  normal. 

The  distribution  of  the  rains  throughout  the  year,  both  the 

T  "11 usual  distribution  and  that  for  1904,  is  shown  in  figure  i.    It  win 
observed 

were 
very  Ught,  but  the  summer  rains,  particularly  those  of  August, 

were  slightly  greater  than  usual.  This  distribution  operated  there- 

fore to  intensify  the  dryness  of  that  portion  of  the  year  when  the 

plants  are  naturally  least  active,  and  at  the  same  time  to  bring 

about  unusually  favorable  vegetative  conditions  at  the  season 
the  greatest  activity,  that  is,  in  summer. 

of 

*  Coville,  F.  v.,  &  MacDougal,  D.  T.     Desert  Botanical  Laboratory  of  the  Car- negie Institution,  26.     I903. 
t  From  data  provided  by  the  University  of  Arizona. 
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The  significance  of  the  small  rainfall  of  the  year  is  a  factor 
which  must  be  taken  into  account,  and,  although  it  seems  difficult 

to  express  this  concretely,  it  may  be  better  appreciated  if  we  con- 
sider the  relation  of  the  precipitation  of  the  year  to  the  possible 

total  evaporation.  The  normal  annual  evaporation  at  Tucson  is 

estimated  to  be  90  inches.*  The  ratio  between  the  normal  annual 
rainfall  and  the  evaporation  Is  therefore  i  :  y.y.  If  we  suppose 
for  the  moment  that  the  decrease  in    1904  of  approximately  25 

Ja       F      Mr    Ap    My    Je     Jl     Au      S       O      N      D 

Figure  i.  The  rainfall  and  the  mean  maximum  temperature  at  Tuc 
4Jt 

normal 

rainfall  is  represented  by  a  solid  line  ;  the  rainfall  in  1904  by  a  broken  one  (   )  ; 
5  mm.  =  one-half  inch  precipitation.  The  mean  maximum  temperature  for  the  year  is 

given  by  the  second  broken  line  (   )  ;  5  ram.  —  10  degrees  Fahrenheit. 

per  cent,  in  the  precipitation  was  accompanied  by  a  proportional 

mcrease  in  the  evaporation  for  the  year,  the  ratio  would  be  greatly 

altered.  An  increase  of  25  per  cent,  in  the  total  evaporation 

^vould  make  1 12.5  inches  ;  and  the  ratio  between  precipitation  and 
evaporation  becomes I 

12.7. 

Coville  &  MacDougal,  /.  c.  27. 
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3 

Whether  the  amount 

of  evaporation  for  1904 
and  the  relation  of  that 

amount  to  the  rainfall 

of  the  year  as  given  are 

exact  expressions  of  the 
true  ratio  and  of  the 

actual  amount  does  not 

matter  for  the  present  — 
the  striking  fact,  which 

is  inadequately  shown 

by  the  illustration,  is 

that  a  really  small    de- 
3  crease  in  the  annual 

rainfall  may  be  a  most 

important     fact    in    the 

^  nicely  balanced  life  rela- 
tions of  desert  plants. 

A  climatic  condition, 

the  relative  humidity, 

which  is  closely  asso- 
ciated with  the  rainfall 

and  thus  with  the  rate 

of  transpiration,  may  be 

passed  over  in  few  words. 
As  the  seasonal  rainfall 

tc 

u 
O 

^3 
u 
O 
CJ 

cu 
2 

K 
(4 

^  was  less  than  usual,  so 

also  the  average  relative 

humidity  was  probably 

correspondingly  lower. 

What  the  departure  from 
the    normal    may 

have 
been,  however,  I  have 

no  observations  at  hand 

to  show.  Certain  it  is 

that  the  humidity  at 

times  was  very  low,  as 
for  instance  during  the  entire  week  ending  July  4  it  did  not  even 
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at  night-time  exceed  28  per  cent.  In  the  daytime  it  was  always 
low  (figure  2). 

A  certain  peculiarity  of  the  changes  in  the  relative  humidity, 
which  may  have  to  be  taken  into  account  when  the  biological 
significance  of  the  absorption  of  water  by  the  aerial  parts  is  con- 

sidered, may  be  pointed  out.  I  refer  to  the  fall  of  the  humidity 
which  ordinarily  occurs  soon  after  a  storm  has  passed.  This  is 
illustrated  in  figure  3.  On  Wednesday  night,  Thursday  and 
Thursday  night  a  small  rainfall  (.04  in.)  occurred.  During  the 
rain  the  humidity  was  rather  high  even  in  the  laboratory  where 
the  hygrograph  was  placed,  but  within  twelve  hours  after  it  ceased 

the  humidity  w^as  nearly  as  low  again  as  previous  to  the  storm. 
The  humidity  remains  high,  however,  for  several  days  follow- * 

ing  a  long  storm,  and  since  the  most  rain  ordinarily  falls  in  sum- 

mer this  peculiarity  cannot  fail  to  be  of  great  importance  to  the 
desert  plants. 

As  regards  the  temperature  it  will  not  be  necessary  for  the 

present  purpose  to  go  into  this  phase  of  the  climate  of  the  year 
more  than  to  mention  certain  striking  characteristics. 

The  annual  as  well  as  the  daily  range  was  relatively  large. 

During  the  driest  portion  of  the  summer,  in  June,  the  maximum 

for  the  year,  107°  F.,  was  recorded.  The  temperatures  were 
somewhat  lower  after  the  rains  of  summer  had  come.  (See  fig- 

ure I,  which  shows  the  mean  maximum  temperature  for  1904.)  In 

the  colder  part  of  the  year,  December  to  March,  the  thermometer 

reached  the  freezing  point  or  below  each  month,  and  in  January  a 

temperature  of  15°  F.,  which  was  the  minimum  for  the  year,  was 
reported.     The  range  of  temperature  for  the  year  was  therefore 
92°  F. 

Fifty  degrees  Fahrenheit  was  the  greatest  daily  range.  This 

was  recorded  in  April  in  the  midst  of  a  rainless  period.  In  Au- 
gust, on  the  other  hand,  during  the  summer  rains,  a  daily  range  of 

but  31°  F.  was  noted  —  this  was  the  least  of  the  year. 

Fouquieria  splendens 

Fouquieria  splendens,  "  ocotillo"  of  the  native  Mexicans,  is 

one  of  the  most  striking  desert  shrubs.  It  is  well  adapted,  not 
only  in  the  mature  condition  b.ut  as  a  seedling  as  well,  to  endure 
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Figure  3.     Hygrographic  record  for  the  week  ending  June  20.     The  figure  shows  a  characteristic  rise  in
  humidity  during  a  sudden  storm 

and  a  characteristic  fall  after  the  storm  has  passed.     In  this  instance  the  rahi  (.04  in.)  occurred  on  Wednesday, 
 at  night,  and  on  Thursday. 
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droughts  apparently  the  most  extreme,  and  it  flourishes  in  habitats 
+ 

which  are  so  dry  as  to  be  unfit  for  many  desert  plants. 

A  characteristic  specimen  of  ocotillo  is  composed  of  a  num- 
ber (a  dozen  or  more)  of  fairly  straight  branches,  for  the  most 

part  simple,  which  arise  from  the  short  main  stem  near  the  ground 

(figure  4).  The  branches  are  from  2  to  5  meters  in  length,  and 

bear  spines  which  are  regularly  placed  and  which  are  morpholog- 
ically midribs  of  the  primary  leaves. 

During   the  dry  seasons  the  branches  are  naked,  but  in  the 

Figure  4.      Foiiqnieria  splendent  in  leaf. 

rainy  ones  they  are  well  covered  with  rosettes  of  small  leaves 

which  are  borne  in  the  axils  of  the  spines.  The  variation  in  the 

foliage  is  not  a  seasonal  phenomenon  but  is  directlyassociated 

with  the  distribution  of  the  rainfall.  Although  seemingly  lifeless 

during  the  droughts  the  plant  is  not  dormant,  since  beneath  its 

gray  exterior  there  is  chlorophyl-bearing  tissue  which  enables  the 

photosynthetic  processes  to  go  on,  even  if  in  a  feeble  manner,  and 

consequently  some  transpiration  may  always  be  detected.  When 
the  rains  return  new  leaves  are  formed  with  a  promptness  that  is 
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surprising,  and  this  phase  of  the  plant's  history  constitutes  one  of 
the  most  admirable  of  adaptations  to  desert  conditions. 

Record  of  experiments 

All  of  the  experiments  on  Fouquieria  which  are  reported  in 

this  paper,  but  which  constitute  a  part  only  of  those  performed, 

were  conducted  with  the  polymeter  method  oi  determining  trans- 

piration already  mentioned,*  and  all  were  conducted  upon  plants 
or  branches  in  place.  It  will  only  be  necessary  for  the  sake  of 

clearness  to  point  out  the  significance  of  the  figures  under  the 

heading  "  Amount  in  milligrams."  In  each  instance  the  first 
number  refers  to  the  amount  of  moisture  present  in  the  bell-glass^ 
which  encloses  the  plant,  at  the  beginning  of  the  experiment ;  the 

second  number  is  the  amount  of  moisture  in  the  bell-glass  at  the 
end  of  the  experiment.  The  difference  between  the  two  numbers 

constitutes  of  course  the  amount  transpired  in  the  time  expressed 
in  the  first  column. 

Transpiration  of  Fouquieria  No,  I.     Experiments   i-6 

Fouquieria   No,  I  is  growing  about  150   meters   south  of  the 
r 

laboratory  building.  It  has  half  a  dozen  branches  and  is  about 

one-half  a  meter  high.  The  first  three  experiments  were  per- 
formed when  the  plant  was  leafless,  because  of  the  severe  drought ; F 

leaves  were  present  in  the  other  experiments. 

Experiment  No.  /,  February  12  :   Transpiration  of  leafless  steuis 

The  following  data  were  derived  from  this  experiment : 
lime. Per  cent,  of 

saturation. Temperature. Amount  m 
milligrams. 10:30 

12:30 

23.5 

27 

78°  F. 81 

65 

68.5 

Experiment  No. 

2, 

Feb) 
'uary  ij  : 

T/ie  same 
Time. Per  cent,  of 

saturation. Temperature. 
Amount  in milligrams. 11:40 

1:40 

28.  s 

3» 

77'' F. 79 

63.7 

73-7 

The  rate  of  transpiration  in  Experiment  No.  l  is  1.85  milli- 
grams per  hour;  that  in  the  succeeding  experiment  is  5  miHigrams 

per  hour. 

*  Cannon,  /.  c, 
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A  slight  rain,  not  enough  to  induce  the  formation  of  leaves, 
was  recorded  previous  to  the  12th.  From  subsequent  experi- 

ments on  the  influence  of  the  rains  on  transpnation  It  was  observed 
that  the  rate  may  be  increased  without  a  change  in  the  extent  of 
the  transpiring  surface,  and  it  is  possible  that  the  small  but  posi- 

tive change  in  the  rate  which  was  recorded  in  Experiment  No.  2 
is  directly  traceable  to  the  earlier  rain. 

In  the  experiments  on  the  naked  stems  of  Fouqideria  it  was 

suspected  that  the  hygrometric  method  did  not  reveal  the  true 
condition  of  affairs  inasmuch  as  it  did  not  show  how  much  of  the 

moisture  which  had  been  evolved  from  the  plant  was  subsequently 

absorbed  by  the  dry  branches.  The  affinity  of  air^dry  stems  of 

Fouquieria  for  atmospheric  moisture  had  been  demonstrated  in  the 

laboratory  in  the  following  manner :  Leafless  branches  were 

removed  from  the  plant,  the  cut  end  was  coated  with  vaseline  and 

the  branch  was  placed  in  a  beaker  containing  about  two  centi- 
meters of  water.  The  water  very  promptly  ascended  for  several 

centimeters  the  surface  layers  of  the  branch,  which  also  increased 

considerably  in  weight.  The  same  behavior  of  leafless  stems  was 

also  observed  outdoors.  In  every  instance  the  portion  of  the 

stem  which  had  the  affinity  for  water  was  the  younger  portion. 

Later  the  outer  cortical  part  of  the  branches  is  infiltrated  with  a 

waxy  substance  which  is  impervious  to  water.  To  learn  whether 

air-dry  stems  would  absorb  water-vapor  also  the  succeeding 
experiment  was  devised. 

I 

Absorption  of  hygroscop. 

'The  apparatus  was  set  up  in  the  same  manner  as  if  to  determine 
the  transpiration  but  with  the  addition  of  an  arrangement  by  which 

air  charged  heavily  with  vapor  was  made  to  pass  into  the  bell- 

glass.  As  soon  as  the  humidity  of  the  air  of  the  bell  was  increased 

sufficiently,  the  openings  into  it  w^ere  tightly  closed  and  the  read- 

ing of  the  polymeter  was  taken.      The  following  is  a  brief  of  the 
experiment. 

Time.  ^^^  ̂^'^}-  ̂ ^  Temperature, saturation. Amount  in 
milligrams. 

10:25  65  83°  F.  ^76 
11:15  53.5  88  16S.7 

In  50  minutes  the  stems  absorbed  '] .1  milligrams  of  moisture. 
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Although  this  experhnent  and  others  not  reported  indicate 

that  under  certain  conditions  leafless  branches  of  Fouquieria  can 

and  in  fact  do  absorb  appreciable  amounts  of  water  and  of  water- 

vapor,  they  do  not  show  that  the  water  or  the  vapor  is  of  physio- 

logical significance.  Whether  such  is  true  I  have  not  been  able 

to  demonstrate  ;  since  all  the  evidence  thus  far  accumulated  is 

negative. 

Experiments  4.-6  :  Effect  of  rains 

The  immediate  effect  of  rains  upon  the  rate  of  transpiration  was 

repeatedly  observed.  When  they  resulted  in  an  actual  increase  in 

the  water-supply  of  the  plant,  the  rate  became  greater,  and  later, 

as  the  available  water-supply  was  decreased,  the  rate  of  transpira- 
tion became  smaller.  This  was  shown  by  the  experiments  on 

February  24  and  March  4,  10,  and  17,  when  leaves  were  develop- 
ing, when  they  were  mature,  and  when  they  may  be  termed  senile. 

The  rates  for  these  experiments  were  respectively  47. 5?  120,  24.4, 
and  13.7  milligrams  per  hour. 

The  intimate  connection  of  the  rate  with  the  rains  is  also 

shown,  and  more  strikingly,  in  the  experiments  which  were  per- 
formed soon  after  the  rains  of  May.     Between  the  experiments 

March May 

the  drought  The  rains  of  May  were  distributed  as  follows  :  May 

10,  .47  in.;  May  11,  .75  in.  (the  latter  fell  between  1:40  and  2:15 

P.M.)  ;  May  12,  ,02  in.  and  May  16,  ,06  in.  As  a  result  of  this 

sudden  and  considerable  rainfall  the  mountain  upon  which  the 
Desert  Botanical  Laboratory  is  situated,  which  had  been  very  dry 

all  winter,  was  thoroughly  wet,  and  the  mesa  between  it  and  the 
Santa  Cruz  River  was  covered  with  water.  This  rain  had  a  very 

marked  effect  upon  all  vegetation.  Trees  and  shrubs  which  had 

been  without  leaves  all  winter  put  out  leaves  promptly,  the  cacti 

which  had  become  badly  shriveled  from  loss  of  water  directly  be- 
came plump,  but  perhaps  the  most  noticeable  response  was  given 

by  the  fouquierias.  Up  to  the  time  of  this  storm  Fougtderia 

No.  I  and  other  ocotillos  were  leafless.  On  Friday,  May  13,  4^ 
hours  after  the  heaviest  fall  of  rain,  Fouquieria  No.  I  was  rapidly 

coming  into  leaf,  and  by  the  afternoon  of  the  following  day  these 

were  of  nearly  mature  size.     The  three  succeeding  experiments 
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were  performed  Friday,  Saturday  and  Monday — May  13,  14,  and 
16  —  and  they  illustrate  how  promptly  the  plant  availed  itself  of 
the  more  favorable  water-supply. 

Experiment  No.  ̂ ,  May  ij 
Time. 2:55 

3--05 

Per  cent,  of 
saturation. 

33-5 
49 

Temperature, 

93  °F. 

93 

The  rate  is  345  milligrams  per  hour. 

Experiment  No.  5,  May  14 
Time. 

9:48 

9:56 

Per  cent,  of 
saturation. 

30 

66.5 Temperature. 

94 The  rate  is  956.2  milligrams  per  hour. 

Experwient  No.  6,  May  16 
Time. 

9:15 

9:20 

Per  cent,  of 
saturation. 

25 

66.5 Temperature, 

92°F. 
93 

The  rate  is  1875.6  milligrams  per  hour. 

Amount  in 
miliigrams, 

122.5 

180 

Amount  in 
nailligrams, 

103.7 

231.2 

Amount  in 
milligrams. 

88.7 

Summary  of  experiments  on  Foiiqideria  No.  i 

February  12  (without  leaves) it 

<( 

March 
<( 

a May 

15 

24  (m  leaf) 

(( 

cc 

4 lo 

17 
13 

14 

16 

<l 

<C 

C( 
C( 

tl 

<( 

Transpiration  in 
milligrams  per  hour 

1.8 s 

47-5 
120 

24.4 

13-7 

345 

956.2 

1875-6 

Transpiration  of  Fouquieria  No.  II.     Experiments  7-9 

Fouquieria  No.  II,  which  is  growing  nearly  north  of  the 

laboratory  and  a  httle  lower  on  the  mountain,  is  about  the  .size  of 

Fouquieria  No.  1.  The  character  of  the  plant  and  the  general 

nature  of  the  habitat  are  indicated  by  figures  5  and  6,  and  do 

not  require  further  comment. 
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Experiment  No.  7,  Mareh  22  :  Effects  of  irrigation 

At  this  time  the  leaves  of  Fonqnieria  No.  II,  as  of  others  on 

the  mountain  (see  Effect  of  rains,  page  406),  had  been  nearly  all 

discarded  and  most  of  those  which  remained  were  yellowish  or 

N 

Figure  5.     Fouqiiieria  No.  II,  March  26. 

partly  withered  and  plainly  indicated  the  harmful  effects  of  the 
prolonged  d/ought.  The  rate  of  transpiration  was  also  very  small, 
as  the  data  of  an  experiment  taken  in  the  midst  of  the  dry  time 
shows. 

The  following  data  were  derived  from  an  experiment  which  was 
conducted  before  water  was  given  the  plant. 
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Time. 

1:30 

2:30 

Per  cent  of 
saturation. 

55 68 

Tern     rature 

80°  F. 
79 

Amount  in 
milligrams. 

208.7 

323-7 

The  rate  of  transpiration  is  .22  milligrams  per  minute  for  100 
sq.  cm.  of  leaf  surface,  or  115  milligrams  per  hour  for  the  entire 
plant. 

Figure  6.     Fottqideria  No.  II.,  April  8.     This  plant  was  without  leaves,  March 

26  {Figure  j)\  it  was  given  water  March  26  and  March  28  and  was  in  leaf  April  4. 

Experiment  No.  8,  Ap The  savLc 

To  watch  the  reaction  of  the  plant  to  an  increase  in  the  water- 

supply^  at  a  time  when  it  was  suffering  from  an  insufficient  supply, 
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on  March  26  and  28  about  20  gallons  were  put  slowly  on  the 
ground  at  its  base.  As  a  result  leaves  were  put  out  very  promptly 
and  the  total  transpiration  was  increased  many  fold. 

T^"^«-                        ̂ amrl'Jio/  Temperature.  ^Jf}*'""^  *" saturation.  ^  milligrams. 

10:03                       28  26°  C.  133.7 
10:13                               72  27  382.5 

The  rate  of  transpiration  is  1492.8  milligrams  per  hour  for  the 
entire  plant. 

The  history  of  the  leaf-covering  of  Fouquieria  No.  II  from 
February  to  August  is  of  interest.  The  plant  was  seen  to  be  in 
leaf  the  latter  part  of  February,  but  as  a  result  of  the  long  drought 
in  March  the  leaves  fell  away,  so  that  the  foliage  which  the  plant 
formed  the  first  part  of  April  after  it  had  been  irrigated  (Experi- 

ment No,  8)  was  the  second  leaf-covering  of  the  year.  April  was 
a  dry  month  and  the  plant  was  again  defoliated.  The  drought  was 
broken  by  a  rain  about  the  middle  of  May  and  Fouquieria  No.  II 
came  into  leaf  for  the  third  time.  With  the  advent  of  dry  and  hot 

weather  in  June  the  leaves  fell  away  again.  On  June  29  three 
gallons  of  water  were  poured  slowly  on  the  ground  at  the  base  of 
the  plant. July  I,  and  at   2    P.   M.    on 
the  succeeding  day  they  were  i  cm.  long.  On  the  fifth  the  leaves 

were  of  mature  size.  (Compare  figure  6.)  The  leaves  which 

were  formed  at  this  time,  during  an  extremely  dry  season  (figure 

2),  soon  withered  and  the  plant  was  defoliated  the  fourth  time.  It 
is  of  interest  to  note  that  with  the  coming  of  the  summer  rains 

still  another  leaf-covering  appeared  on  the  plant,  and  therefore,  it 

happened  that  Fouquieria  No,  II  came  into  leaf  five  separate  times 

between  February  and  August,  and  that  the  exciting  cause  in  each 
instance  was  an  increase  in  the  available  water-supply. 

Experiment  No.  p,  April  6  and  7  ;  Daily  periodicity 

On  the  morning  of  April  6,  at  9:53,  the  rate  of  transpiration  of 

Foitqidcria  No,  II  was  taken  and  it  was  observed  at  hourly  inter- 

vals throughout  the  day  until  8:52  P.  M.  The  experiment  was 

continued  the  following  morning  at  4:32  and  readings  were  made 

every  hour  until  8:20  A.  M.     The  record  of  transpiration  was  com- 
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plete  for  the  daytime  and  for  a  portion  of  the  night.     A  summary 

of  the  experiment  is  presented  in  figure  7. 

It  will  be  noticed  that  the  curve  of  transpiration  reaches  its 

highest  point  about  noon  and  that  in  a  general  way  it  is  similar  to 

the  curve  expressing  the  temperature  and  that  it  opposes  that  rep- 

resenting the  relative  humidity.  However,  it  neither  closely  fol- 

lows the  one  nor  flatly  opposes  the  other.  The  maximum  trans- 

piration precedes  the  highest  temperature  of  the  day  and  a  marked 

decline  in  the  rate  of  transpiration  takes  place  while  the  high  tem- 

perature is  maintained.  The  opposition  of  the  curves  represent- 
ing  the  relative  humidity  and  the  transpiration  is  more  consistent, 
but  even  in  this  case  the  afternoon  decrease  in  the  rate  is  more 

rapid  than  the  rise  in  the  relative  humidity.  It  would  be  of  much 

interest  to  compare  the  periodicity  with  the  daily  variation  of  other 

factors,  as  the  temperature  of  the  ground,  and  particularly  the 

daily  variation  of  the  light,  but  unfortunately  no  data  w^ere  avail- 
able at  the  time  to  make  this  possible. 

Experiment  No.  10,  August  26:    Maximum  rate 

As  graphically  shown  in  figure  i,  the  heaviest  rain  of  the 

year  occurred  in  midsummer  at  a  time  when  the  temperature  also 
was  high.  Although  the  rains  did  not  extend  over  a  period 

exceeding  six  weeks,  the  face  of  the  desert  was  wholly  changed 

because  of  them.  Annuals  in  great  variety  and  in  large  numbers 
appeared  on  previously  barren  stretches,  and  shrubs  and  trees 

which  were  apparently  dormant  during  the  droughts  became  cov- 

ered with  an  abundance  of  large  leaves.  Thus  the  summer  vege- 
tation which  appeared  in  consequence  of  the  rains  was  tropical  in 

its  luxuriance.  It  was  with  much  interest,  therefore,  that  I  ob- 
served the  transpiration  of  plants  at  this  period. 

The  following  data  were  obtained  about  the  close  of  the  rainy 
period  from  the  study  of  a  branch  in  place  : 

Per  cent,  of 

Amount  m 

Time. taturation. Temperature, 

milligrai^s. 

1:10  P.  M. 

33 
98°  F. 

263.7 

»:24  58.5  103  540 

The  rate  of  transpiration  is  8.25  milligrams  per  minute  for  lOO 

sq.  cm.  of  leaf  surface.  This  is  the  highest  rate  observed  for 
Foiiquieria  at  any  time  during  the  year. 
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Summary  and  conclusions 

The  leading  points  in  this  paper  together  with  the  conclusions 
may  be  briefly  stated  as  follows  : 

\ 

1.  The  noteworthy  feature  of  the  climate  of  1904  was  the 
small  precipitation,  which  was  75  per  cent,  normal.  The  rainfall 
was  so  distributed  that  little  of  it  occurred  in  winter,  spring  or 
early  summer,  most  of  it  coming  in  midsummer.  Thus  during 
most  of  the  year  the  conditions  of  plant  life  were  very  severe  ; 
but  in  August  especially  they  were  favorable  to  plant  growth, 

2.  The  customary  fleering  vegetarion  of  late  winter  and  of 

spring,  composed  mainly  of  annuals,  did  not  appear,  and  tlie  larger 
and  long-lived  forms  either  did  not  put  on  leaves  at  the  time  at 
all,  or  if  they  did  so  they  were  dropped  when  droughts  returned. 
In  summer,  however,  ail  vegetation  was  very  luxuriant 

3.  Although  without  leaves  during  periods  of  drouth  Fouqidcria 

nevertheless  maintains  at  such  times  a  feeble  rate  of  transpiration. 

4.  Air-dry  stems  o{  Fouqidcria  in  place  can  absorb  hygroscopic 
moisture  in  appreciable  amounts. 

5.  The  rate  of  transpiration  o{  Fouqnieria^  and  of  other  shrubs, 

varied  directly  with  the  water-supply.  The  rate  increased  as  an 
immediate  effect  of  the  rains  and  it  decreased  as  the  time  past  the 

rains  became  greater.  Accompanying  the  increase  in  rate  there 
was  always  an  increase  in  the  transpiring  surface  (although  the 

rate  may  increase  without  the  latter),  but  a  decrease  in  the  rate 
occurred  without  an  immediate  and  corresponding  decrease  in  the 

transpiring  surface,  although  in  the  end  this  always  became  less. 
6.  The  least  rate  of  transpiration,  when  leaves  were  present, 

u^as  observed  during  the  dry  and  cool  period  the  latter  part  o^ 
March.  At  this  time  a  rate  of  .22  milligram  per  minute  for  100 

sq.  cm.  of  leaf  surface  was  recorded.  The  highest  rate  waa 

observed  August  26,  near  the  close  of  the  summer  rains  when  the- 
temperature  was  hi£^h.  The  Auerust  rate  for  the  same  time  andl 

area  as  in  March  was  8.25  milligrams. 
7-  A  very  striking  adaptation  to  desert  conditions  is  to  be 

found  in  the  promptness  with  which  Fouquieria  forms  leaves  whem 

the  water-supply  of  the  plant  is  increased  by  the  rains.  '  As  an 
example  of  this  the  following  instances  may  be  presented  :  For 
several    weeks  previous   to   the   nth   of  May  one  of  the   plants 
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studied  had  no  leaves.  Within  48  hours  after  the  rain  of  May 

1 1  it  was  well  covered  with  them.     On  June  29,  in  the  midst  of  a V 

very  dry  period,  three  gallons  of  water  were  given  to  one  speci- 

men of  Foiiqtiieria  and  leaf-buds  were  observed  on  July  i,  which  by 

2  P.  M.  on  the  succeeding  day  were  i  cm.  long.  On  the  fifth 

they  were  of  mature  size. 

Fouqiiieria  No.  II  formed  five  distinct  leaf-coverings  between 

jFebruary  and  August.  The  exciting  cause  in  each  instance  was 

:an  increase  in  the  w^ater-supply.  Very  soon  after  the  rains  were 

.over  the  leaves  were  dropped  and  excessive  and  destructive  trans- 

-piration  was  thus  avoided, 
8.  The  daily  periodicity  of  Fouqnieria  was  observed  in  April. 

The  rate  varied  in  a  manner  corresponding  to  variations  of  the 

temperature,  but  not  quite  the  same,  and  it  inversely  followed 

very  closely  the  variation  of  the  relative  humidity. 
Desert  Botanical  Laboratory, 

Tucson,  Arizona. 



Studies  on  the  effect  of  some  concentrated  solutions  on  th 
activity  of * 

Harriett  Marie  Martin 

Turgidity,  which  is  often  of  importance  in  bringing  about 
rigidity  in  plant  parts,  is  dependent  to  a  great  extent  upon  the 
osmotic  pressure  of  the  cell-sap,  which  keeps  the  cell-wall  stretched 
to  its  greatest  extent.  The  concentration  of  the  cell-sap,  upon 
which  the  osmotic  pressure  depends,  varies  according  to  the  en- 

vironment of  the  cell,  and  the  permeability  of  the  plasma-mem- 
branes. 

Plasmolysis  affords  a  means  of  studying  the  concentration  of 

the  cell-sap,  and  the  changes  which  may  be  induced  by  the  en- 
vironment of  the  cell.  If  the  cell  lies  in  a  solution  more  concen- 

trated than  the  cell-sap,  the  greater  osmotic  pressure  of  the  ex- 
ternal solutes  will  cause  a  contraction  of  the  protoplast.  The 

protoplast  will  withdraw  from  the  cell-wall  to  a  greater  or  less 

extent,  according  to  the  increase  or  decrease  of  the  difference  be- 

tw^een  the  external  and  internal  osmotic  pressures.  It  is  this 
withdrawal  of  the  protoplast  from  the  cell-wall  which  constitutes 
plasmolysis. 

In  dealing  with  certain  substances,  glycerine,  urea  and  aceta- 

mid,  to  which  the  plasma-membrane  is  more  or  less  permeable, 

and  which  are  considered  harmless  to  the  protoplast  (Overton  17 

and  18;  Hampe  9;  Beyer  2;  de  Vries  33;  Klebs  10;  Laurent 

1 1  ;  Meyer  14^),  it  was  desired  to  ascertain  if  a  stronger  concen- 
tration of  other  substances  would  be  necessary  to  bring  about 

plasmolysis,  after  treatment  with  glycerine,  urea,  or  acetamid,  than 
under  normal  conditions. 

Methods  and  experiments 

In  general,  the  experiments  consisted  in  first  determining  the 

concentration  of  potassium  nitrate,  glycerine,  urea,  and  acetamid 

isotonic  with  the  cell-sap,  namely  such  a  solution  as  would  just 

*  Contribution  from  the  Botanical  Department  of  Cornell  University  No.  104. 

Numbers  1-102  are  listed  in  a  History  of  Cornell  University,  published  by  Tlie  Uni- 

versity Publishing  Society  of  New  York  City,  1905. 
; 415 
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produce  plasmolysis.  When  these  isotonic  concentrations  were 

determined,  specimens  were  placed  in  the  required  concentration 

of  glycerine,  urea,  or  acetamid,  and  left  until  turgidity  was  restored. 

They  were  then  tested  with  potassium  nitrate  to  determine  the 

concentration  necessary  to  replasmolyze  them.  The  exact  method 

of  experiment  differed  according  to  the  material  used,  and  may 
best  be  described  under  each  material. 

In  order  that  more  accurate  results  might  be  obtained,  normal 

solutions  of  the  substances  used  were  made.  The  solutions  were 

made  up  on  the  basis  of  taking  the  number  of  grams  represented 

by  the  molecular  weight  of  the  solute,  dissolved  in  a  htlle  distilled 

water,  and  this  solution  diluted  to  one  litre.  A  normal  solution  is 

designated  by  /i,  a  one  half  normal  by  ///2,  etc. 

Philotria 

The  presence  of  numerous  chloroplasts,  as  well  as  the  more 

or  less  rectangular  appearance  of  the  cells  in  optical  section,  show 

incipient  plasmolysis  readily.  The  plants  used  had  been  in  jars  of 
water  in  the  greenhouse  for  about  two  months.  Fresh  sprigs 

from  these  were  kept  in  a  glass  of  water,  which  was  frequently 

changed,  on  a  table  near  a  south  window.  The  importance  of 
having  good  fresh  material  cannot  be  overestimated. 

In  experimenting  with  Philotria,  whole  leaves  were  broken 

from  the  stem  with  a  small  pair  of  forceps.  This  usually  injured 
some  of  the  basal  cells,  which  were  therefore  not  considered  in 

determining  the  necessary  concentration  for  plasmolysis. 
The  surplus  water  was  removed  from  the  leaf  before  applying 

theplasmolyzing  solutions,  in  order  to  preserve  the  concentration 
of  the  solution  used.  Care  was  taken,  however,  not  to  remove  too 
much  water,  lest  the  leaf  should  become  flaccid,  and  vitiate  the 
results.  The  leaf  was  mounted  in  a  drop  or  two  of  the  plasmolyz- 
ing  solution,  under  a  cover-glass.  This  solution  was  drawn  off 
once  or  twice  by  filter-paper,  and  fresh  solution  added,  both  to 

keep  the  concentration  correct  and  to  bring  about  more  rapid  dif- fusion. 

Potassium  nitrate.  Isotonic  concmtratioiL  —  As  a  result  of  sev- 
eral general  tests,  it  was  found  that  ;//4  potassium  nitrate  would 

just  produce  plasmolysis  in  leaves  of  Philotria.     This  concentration 
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did  not  check  cyclosis,  and  after  two  hours  slow  streaming  was o 

still  visible. 

Glycerine,  {a)  Isotonic  concentration.  —  nj^  glycerine  was  the 
concentration  required  to  produce  plasmolysis  in  Philotria. 

(b)  Increase  in  concentration  of  cell-sap,  —  In  order  to  deter- 
mine the  increase  in  the  concentration  (for  potassium  nitrate)  due 

to  the  action  of  glycerine,  a  (cw  leaves  were  placed  in  Van  Tieg- 
hem  cells  filled  with  ///3  glycerine.  After  a  lapse  of  some  hours 
these  were  tested  wath  solutions  of  potassium  nitrate. 

(i)  ;;/4  potassium  nitrate,  the  isotonic  concentration,  did  not 

plasmolyze  cells  o{ Philotria,  which  had  been  in  nji  glycer- 
ine  about  five  hours. 

(2)  It  required  ///j  potassium  nitrate  to  plasmoly;^e  cells  which 

had  been  in  nj^^  glycerine  five  hours.  The  action  was  very 

uneven,  showing  complete  plasmolysis  in  some  cells  and 

none  in  others,  especially  the  apical  cells.  This  was  no 

doubt  due  to  the  greater  permeabih'ty  of  the  apical  cells, 
which  had  therefore  absorbed  more  glycerine. 

(3)  From  2;//5  to  97^/20  potassium  nitrate  was  required  to 

plasmolyze  cells  which  had  been  in  nji  glycerine  twenty- 
four  hours. 

The  above  experiments  show  that  not  only  is  the  concentration 

of  the  cell-sap  increased  by  the  penetration  of  glycerine,  but  that 

the  longer  the  action  is  allowed  to  go  on  the  stronger  the  osmotic 
pressure  of  the  cell-sap  becomes. 

Uj-ea.  (a)  Isotonic  concentration.  —  nj^  urea  usually  failed  to 
plasmolyze  cells  of  Philotria^  but  ///3  urea  would  plasmolyze  nearly 
every  cell. 

{b)  Increase  in  concentration  of  ccllsap.  —  Leaves  were  put  in 

solutions  in  Van  Tieghem  cells,  as  in  the  above  experiments  with 

glycerine.  Since  nj^  urea  sometimes  produced  plasmolysis,  tests 

were  made  for  increase  in  concentration  of  sap  with  both  w/4  and 
^/3  urea. 

(i)  nil  potassium  nitrate  produced  only  incipient  plasmolysis 

in  a  {^\\r  cells  of  leaves  which  had  been  m  nj^.  urea  about. 

twenty-four  hours. 

(2)  2«/5  potassium  nitrate  was  required  to  produce  plasmoly- 
sis in  such  cells.     The  action  was  slow  and  gradual,  vary- 
ing from  incipient  to  strong. 
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(3)  9^V-*^  potassium  nitrate'was  required  to  produce  plasmoly- sis  in  leaves  which  had  been  in  «/3  urea  about  seven  hours. 

Acetaniid.  —  Since  recovery  from  plasmolysis  by  acetamid  usu- 

ally occurs  in  a  few  minutes,  the  tests  for  increase  in  concentra- 

tion of  the  sap  were  made  upon  the  same  cells  soon  after  turgidity 
was  restored. 

(i)  w/3   acetamid    showed    incipient    plasmolysis.     The    cells 

were  slowly  replasmolyzed  by  7^/3   potassium  nitrate,  in- 
cipiently  at  the  apex,  but  stronger  toward  the  base. 

(3)  ni2  acetamid   plasmolyzed   nearly  all   cells.      It   required 

from  ;?/3  to  ///2  potassium  nitrate  to  replasmolyze  such  cells. 

Tradcscantia  discolor 

Free-hand  sections  were  cut  from  the  lower  epidermis  of  Trad- 
escantia  discolor^  whose  cells  have  a  red  or  violet-colored  sap. 

These  were  mounted  directly  in  the  plasmolyzing  solutions.  The 

experiments  showed  a  remarkable  variation  in  the  reaction  of  indi- 
vidual cells  of  a  section,  even  in  the  same  solution.  In  some 

merely  incipient  plasmolysis  was  produced,  in  others  the  action 
was  quite  strong.  The  cells  over  a  vein  were  often  more  easily 
plasmolyzed  than  those  between  the  veins. 

Potassium  nitrate.  Isotonic  concentration, — From  nj^  to  ;//6  po- 
tassium nitrate  was  required  to  produce  plasmolysis  in  Tradcscantia, 

The  action  was  more  uniform  with  the  nj^  solution. 

Glycerine,     {a)  Isotonic  concentration.  —  From  nj^  to  njs  gly- 

to  produce  plasmolysis.  nj^  glycerine  plas- 
molyzed most  of  the  cells  incipiently,  whereas  nj^.  glycerine 

plasmolyzed  all  the  cells  clearly,  some  completely. 
{b)  Increase  in  concentration  of  cell-sap. 

(i)  In  sections  which  had  been  in  ;//5  glycerine  from  six  to 

necessary 

'/5 

in  most  cells,  though  slight  plasmolysis  appeared  in  a  few 
cells. 

( 

Urea,  (a)  Isotonic  concentration.  —  w/5  to  ??/6  urea  produced 

plasmolysis.     The  degree  varied  considerably  with  both  solutions. 

[b)  Increase  in  concentration  of  cell-sap.  —  Sections  of  the  lower 

epidermis  of  Tradcscantia  leaves  were  pijt  in  w/5  and  in  /^/6  urea, 
and  left  seven  or  eight  hours. 
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(i)  ;//4  potassium  nitrate  produced   plasmolysis  in  the  cells 
near  a  vein,  but  the  action  was  very  irregular. 

(2)  ;//3  potassium  nitrate  produced  plasmolysis  in  the  cells  as 
a  whole. 

'16 

nj6  potassium  nitrate  produced  very  slight  plasmolysis  in 

•  a  f^\N  cells,  but  nj^  potassium  nitrate  plasmolyzed  nearly 
all  the  cells,  some  quite  strongly^  thus  showing  that  njS 
urea  was  not  strong  enough  to  increase  the  concentration 
of  the  sap, 

Acetamid. 

(i)  nj^  acetamid  was  determined  as  the  isotonic  concentra- 

tion. Sections  which  had  been  plasmolyzed  by  nj^  aceta- 
mid  were  replasmolyzed  by  ;//5  potassium  nitrate. 

(2)  ;//5  acetamid  plasmolyzed  some  cells,  but  the  action  was 

slow  due  to  the  weakness  of  the  solution.  ;//5  potassium 

nitrate  was  required  to  plasmolyze  such  sections. 

Beta  vulgaris 

Free-hand  sections  were  cut  from  a  red  beet  and  mounted  in 

a  drop  or  two  of  the  plasmolyzing  solution,  under  a  cover-glass. 
The  cells  near  the  epidermis  were  found  best  to  work  with,  since 

they  were  of  a  deep-red  color,  and  readily  showed  any  change  of 

position  of  the  plasmatic  membrane.  But  the  paler  parenchyma- 
cells  were  also  considered. 

r 

Potassium  nitrate.     Isotonic  concentration, 

(i)  nl2  potassium  nitrate  produced  slight  plasmolysis  in  some 
cells  of  red  beet. 

(2)   2;//3  potassium  nitrate  produced  plasmolysis  in  all  cells; 
plasmolyzed  strongly. 

Glycerine,     {a)  Isotonic  concentration,  —  2///3    glycerine    was 
found  to  be  the  isotonic  concentration. 

{b)  Increase  in  concentration  of  cell-sap.  —  In  carrying  on  ex- 
periments to  determine  the  increase  in  concentration,  sections  of 

the  beet  were  placed  in  small  vials  holding  from  8  to  12  c.c.  of  solu- 

tions used.  Turgidity  was  restored  in  five  or  six  hours  in  sections 

of  beet  placed  in  2nH  and  also  in  «/2  glycerine. 
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(i)  Cells  which  had  been  in  2///3  glycerine  for  six  hours  were 

replasmolyzed  by  1.6;/  potassium  nitrate.  A  few  were 

replasmolyzed  by  1.5;/  potassium  nitrate. 

(2)  Those  which  had  been  in  nJ2  glycerine  for  six  hours  were 

replasmolyzed  by  1.5//  potassium  nitrate;  but  the  concen- 

tration increased  later,  so  that  \.6n  was  required  to  pro- 

duce plasmolysis. 

The  concentration  did  not  exceed  this  in  twenty -four  hours. 

Urea,  (a)  Isotonic  concentration,  —  zn{2  urea  just  plasmolyzed 
the  cells  of  red  beet. 

*  ■ 

(^)  Increase  in  concentration  of  cell-sap,  — Sections  which  had 

been  In  3;//2   urea  for  seven  hours,  were  replasmolyzed  by  1.6// 
urea. 

Acctamid.  —  3/2/2  acetamid  plasmolyzed  these  cells  in  about 

a  minute.     The  action  was  a  little  stronger  than  with  3?^/2  urea. 

Turgidity  was  usually  restored  in  three  to  ten  minutes. 

(i)   3///2  potassium  nitrate  plasmolyzed  these  cells,  slowly. 

(2)  2n  potassium  nitrate  produced  too  strong  a  plasmolysis. r 

■  (3)  n  potassium  nitrate  did  not  plasmolyze  the  cells  at  all. 

Spirogyra 

Fresh  Spirogyra  was  obtained  in  April,  and  experiments 
carried  on  with  this.  A  few  threads  were  mounted  on  a 

slide,  under  cover-glass,  in  the  plasmolyzing  solution,  which  was 
drawn  off  two  or  three  times  by  filter-paper,  and  fresh  solutions 
applied.  In  testing  for  increase  of  concentration  with  glycerine, 

urea,  and  acetamid,  some  Spirogyra  was  put  in  the  required  solu- 
tions in  small  vials  of  about  15  c.c.  capacity.  In  this  way  plenty 

oi  material  could  be  used,  and  there  was  a  better  opportunity  for 
obtaining  uninjured  threads. 

Potassium  nitrate.  Isotonic  concentration.  —  ;//5  potassium 
nitrate  usually  produced  slight  plasmolysis,  sometimes  a  stronger 
plasmolysis.  In  some  cases,  however,  there  was  no  plasmolysis 
produced  by  this  concentration. 

.5   potassium  nitrate  produced    plasmolysis   in    all    cells. 
The  degree  varied  from  slight  to  rather  strong,  usually  slight. 

In  these  experiments,  as  in  the  others,  there  were  usually  one 
or  two  threads  which  were  more  difficult  to  plasmohv-e  than  the 
others. 
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Glycerine,  (a)  Isotonic  concentration, —  nj^  glycerine  produced 
incipient  to  slight  plasmolysis  in  nearly  all  the  cells,  nji  glyce- 

rine plasmolyzed  all  the  cells. 

In  most  of  the  cells  the  plasmolysis  was  slight,  the  protoplast 
withdrawing  merely  at  the  corners.  In  others  it  was  stronger,  so 
that  the  protoplast  separated  entirely  from  the  end  walls  and 
formed  ellipsoidal  bodies. 

{b)  Increase  in  concentration.  —  It  required  gn/20  potassium 
nitrate  to  replasmolyze  cells  which  had  been  in  ;//4  glycerine  from 
four  to  five  hours,  gn/20  potassium  nitrate  plasmolyzed  only 
some  of  the  cells  which  had  been  in  ///3  glycerine  from  four  to 
five  hours.  nf2  potassium  nitrate  was  required  to  replasmolyze 
all  the  cells.  It  required  2nf;^  potassium  nitrate  to  replasmolyze 
cells  which  had  been  in  n/^  or  7^/4  glycerine  for  twenty-four 
hours. 

[/rea.  (^)  Isotonic  coicentration,  —  7// 3  urea  plasmolyzed  the 
cells  incipiently  or  slightly. 

7^/2  urea  produced  a  stronger  plasmolysis  in  all  the  cells. 

{h)  Increase  in  concentration,- — 7//2  potassium  nitrate  was  re- 
quired to  produced  plasmolysis  in  cells  which  had  been  in  ;//3 

urea  from  four  to  six  hours. 

2;//3  potassium  nitrate  was  necessary  to  replasmolyze  cells 

which  had  been  in  /^/2  urea  for  five  hours. 

Most  of  the  threads  were  too  greatly  injured  to  test  the  concen- 
tration after  twenty-four  hours. 

Acetamid.  {a)  Isotonic  concentration,  —  2;// 3  acetamid  seemed 

to  be  the  isotonic  concentration.  The  plasmolysis  varied  from  in- 

cipient to  medium  strong,  and  recovery  was  usually  rapid 

nl2  acetamid  produced  only  very  slight  plasmolysis  in  some 
of  the  cells. 

(3)  Increase  in  concentration.  —  It  required  2///3  potassium  ni- 

trate to  replasmolyze  cells  which  had  been  in  2;//3  acetamid  from 
five  to  ten  minutes. 

/ 

/ 

Acetamid  is  very  injurious  in  its  action  on  Spirogyra.  Many 

threads  showed  signs  of  injur}'  in  less  than  two  minutes.  Only 

those  which  seemed  healthy  and  uninjured  were  considered  in  the 
above  experiments. 
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Summary 

The  results  of  the  above  experiments  may  be  summarized  in 

the  following  tables : 
Table  I 

Isotonic  concentration 

Plant. 

Philotria  (leaf)'. Tradescantia  discolor 

(lower  epidermis). 

Beta  vul-^a7'is  (root). 

Potassium 
nitrate. 

Norma!. i 

Glycerine 

?-5 

2.52 

2.02- 1,68 

6.73 
2.25 

Normal. 

St 

Urea. Acetamid. 

1 

i-i 
1 
T 

3-07 
1. 84-1. 53 

6.13 

3-07 

Normal. 

1 

1^1 

1    1 

* 

2.0 

1.2-1,0 

9.0 

2.0-
3.0 

Normal. 

l_l 
* 

2.95-1.97 

I.48-I.18 

8.85 

3.94 

Table  II 
* 

Increase  in  concentration  of  cell-sap 

Plant. 
Plasmo- J  y  zing 

agent. 

Concentra- 
tion of  plas- molyzing 

agent. 

Philotria.  [Glycerine.! 

Urea. 

Acetamid. 

Trades- 
cantia 
discolor. 

Beta  vul- 

garis. 

Glycerine. 
Urea. 

Acetamid. 

Glycerine. 
Urea. 

Acetamid. 

Spirogyra.^  Glycerine. 

N. 

i 
1 

\ 

\ 

1 

t 

Urea. 

Acetamid. 

A 
1 

1 

1 

i 

3-07 
3-07 2.0 

1-5 

2.95 
1.97 

1.S4 

1.2 

I.O 

1. 18 1.48 6.13 

g.o 

8,85 

1.84 

3-07 

2.0 

3-0 

3-93 
2.95 

Duration 
ct 

action. 

5  hrs. 

24    '• 

7   " 

24   *< 

15  min 

6  hrs. 

7  ''
 

8 t  < 

30  mm. 

30  '' 

6-24  hrs. 

7 (( 

10-15  ̂ '^* 

4-5  hrs. 

4-5   " 

24   '* 4-6   '* 
5-10  min. 

Isotonic  concen- tration of  KNO3 

N. 

9 

9 
^^ 

2 

1 
J 
1 

i 
1 

1.6 
1.6 

9 

i 

I 

ji 

-I    3 

3-36 

4-55 
4.5s 

4.04 

3-36 

2.02 

2.02 

2.02 
2.02 

16.16 
16.16 15.15 

4-55 

5.05 

6.73 

5-05 

6.73 6.73 

505 

Increase of  KNO3. 
0.84 2.0J 2.03 

1.52 
o.  84-2 . 5  3 

0.84 

1. 34-1. 68 

0-0.34 

0-0. 34 0-0.34 

0-0.34 

9-43 

9-43 

9.42 

2.30 

330 
448 

2.80 

4.48 

4.48 

2.80 

Increase  in 

concentra- lion  of cell-sap. 

1-33 

1.80 

I. So 
1.60 

1.33-2.0 1.^2 

1.66-2.0 
1-1.2 

1-1.2 

1-1.2 

I-1.2 

1.4 
1-4 

r.6 

2,02 

2.24 
2.99 

2,24 

2.99 

2.99 

2.24 

Discussion 

In  carrying  on  plasmolytic  experiments  remarkable  variability 
in  the  reaction  of  different  cells,  tissues,  and  plants  may  be 
observed.  Yet  there  seem  to  be  very  definite  influences  at  work 
which  affect  osmotic  activity. 
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Variation  in  different  plants,  —  It  seems  quite  evident  that 
plants  may  adapt  themselves  to  environment  in  which  it  is  diffi- 

cult to  obtain  or  to  retain  water,  by  increased  concentration  of  the 

cell-sap.  Pantanelli  (19)  quotes  Cavaras  to  the  effect  that  cold- 
enduring,  salt  and  rock  plants  possess  a  very  concentrated  cell- 

sap.  Ganong  (8)  remarks  that  there  seems  to  be  a  close  corre- 
spondence between  halophilism  of  the  plant  and  the  power  of  its 

root-hairs  to  resist  plasmolysis.  The  above  experiments  show 
that  cells  of  the  red  beet  have  a  much  more  concentrated  cell- « 

sap  than  Tradescantia, 

Variation  in  different  parts  of  plants, — De  Vries  (29)  notes 
that  the  concentration  necessary  for  plasmolysis  differs  for  differ- 

ent parts  or  tissues  of  a  plant,  as  well  as  for  different  plants. 

Apical  cells  have  been  generally  considered  to  be  much  more 

difficult  to  plasmolyze  than  other  cells,  and  the  limit  of  concen- 
tration necessary  to  produce  plasmolysis  to  decrease  as  the  age  of 

the  cell  increases  {cf,  Pfeffer  23,  page  317  ;  Ewart  6,  page  12  ;  de 

Vries  29).  The  above  experiments  with  Philotria  showed  these 

variations  clearly.  The  cells  of  the  midrib  were  very  difficult  to 

plasmolyze,  while  those  in  adjoining  parenchyma  were  usually 

among  the  first  to  show  plasmolysis,  as  well  as  being  plasmolyzed 

more  strongly.  But  there  seems  to  be  some  relation  between  the 

plasmolyzing  substance  in  the  substratum  and  the  reaction  of  the 

apical  and  older  cells,  which  would  result  from  the  varying  per- 

meability of  the  protoplast  for  different  substances.  In  solutions 

of  potassium  nitrate  and  of  urea,  the  cells  near  the  midrib  were 

plasmolyzed  to  a  greater  degree  than  the  apical  cells.  The 

degree  of  plasmolysis,  incipient  in  the  apical  cells  gradually, 
increased  in  the  older  cells.  With  glycerine,  however,  the 

stronger  plasmolysis  occurred  in  the  apical  cells.  But  these  cells, 

after  turgidity  had  been  restored,  were  the  last  to  be  replasmo- 

lyzed  by  potassium  nitrate.  Their  greater  permeability  had 

allowed  more  of  the  glycerine  to  penetrate  the  protoplast,  so 

that  the  concentration  of  the  cell-sap  was  increased  to  a  greater 
extent. 

Permeability  of  plasma-membrane.  —  The  permeability  of  the 

plasma  membrane  has  been  shown  for  many  substances.  Hampe 

(9),  Beyer  (2),  de  Vries  (33),  Klebs  (10)  and  others  have  shown 
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that  urea  and  glycerine  readily  penetrate  the  protoplast  without 

injury.  Klebs  ( lo,  page  540)  states  that  glycerine  not  only  pene- 
trates the  protoplast,  but  is  there  metamorphosed,  and  as  shown 

by  Meyer  (14^)  and  Laurent  maybe  converted  into  starch  by  cer- 

tain higher  plants  ;  but,  he  continues,  that  the  presence  of  glycer- 

ine in  the  cell-sap  does  not  increase  the  turgor,  since  water-extrac- 

tion by  potassium  nitrate  took  place  normally. 

Other  experiments  do  not  seem  to  bear  out  this  view.  De 

Vries  found  that  the  osmotic  pressure  was  increased  by  urea  (33^) 

and  glycerine  (33^)  so  that  a  much  stronger  concentration  of  other 

plasmolyzing  solutions  was  required  to  induce  plasmolysis  again. 

Famintzin's  experiments  (7)  with  the  culture  of  algae  showed  that 
by  a  gradual  increase  in  the  concentration  of  the  medium  a  very 

considerable  number  of  salts  could  be  transferred  into  the  cell-sap, 

and  the  cells  in  this  way  accustomed  to  stronger  solutions. 

The  experiments  in  the  present  investigation  showed,  in  nearly 

every  case,  an  increase  in  the  concentration  of  the  cell-sap  under 

the  influence  of  glycerine,  urea,  and  acetamid.  Of  the  plants  used 

in  the  experiments,  Tradescantia  showed  the  least  concentration  in 

cell-sap,  and  the  least  increase  in  concentration.  Yet  in  some 

cases  glycerine  doubled  the  concentration  of  the  sap,  and  the 

action  in  general  w^as  much  stronger  than  w^ith  urea  or  acetamid. 
Urea  increased  the  concentration  in  Tradescantia  much  less  than 
in  the  other  plants  studied. 

Relation  between  increase  of  concentration  of  sap ̂   and  concentra- 
tion of  solution,  —  There  is  considerable  difference  in  the  action  of 

these  substances.  Although  the  final  concentrations  often  do  not 

show  great  differences,  if  these  concentrations  are  compared  with 

the  original  concentrations  of  the  plasmolyzing  substances,  the 

greater  increase  in  osmotic  pressure  due  to  glycerine  will  be 

brought  out.  The  results  with  red  beet  cells  may  be  cited  as  an 

example.  The  plasmolyzing  concentration  of  glycerine  was  2///3> 

that  of  urea  3^/2  which  gives  a  difference  of  5;//6.  Yet  the  same 

or  a  less  concentration  of  potassium  nitrate  was  required  to  re- 

plasmolyze  cells  treated  with  these  solutions,  showing  that  gly^^^" 

ine  was  able  to  produce  a  comparatively  greater  osmotic  pressure than  urea. 

This  difference  is  much  more  marked  in  the  case  of  acetamid. 
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5/ 

^/3  glycerine,  and  nJ2  acetamid.     But  the  glycerine  produced  as 
great  an  osmotic  pressure  as  the  acetamid. 

The  action  of  acetamid  in  general  seems  to  differ  markedly 
from  that  of  glycerine  and  urea.  The  latter  substances  produce  a 
final  concentration  in  the  cell  considerably  higher  than  that  of  the 
plasmolyzing  solution.  For  example,  in  the  experiments  Just 
quoted  the  ;//3  glycerine  required  an  ;?/2  potassium  nitrate  to 
produce  replasmolysis.  But  acetamid  produces  a  final  osmotic 
pressure  equal  to  that  of  the  solution  used  to  plasmolyze  the 
cells.  An  71J2  acetamid  required  an  ///2  potassium  nitrate  to  pro- 

duce replasmolysis. 
The  above  variations  in  the  increase  of  concentration  tend  to 

show  that  the  time  necessary  for  the  recovery  of  turgidity  needs 
to  be  considered.  After  treatment  with  glycerine  or  urea,  which 
require  several  hours  for  the  plant  to  recover  turgidity,  a  stronger 
concentration  of  potassium  nitrate  is  required  for  replasmolysis, 
than  after  treatment  with  acetamid,  in  which  the  plant  quickly 

regains  turgidity.  This  was  shown  not  only  in  Philotria  but  to  a 

less  extent  in  Tradescantia,  —  In  PJiilotria  it  requires  from  ̂ nlio 

to  2/// 5  potassium  nitrate  to  replasmolyze  cells  which  have  been 

plasmolyzed  w^ith  ;//3  solutions  of  glycerine  or  urea,  whereas  ;//3 
potassium  nitrate  produced  plasmolysis  in  cells  treated  with  ;^/3 

acetamid.  During  the  hours  in  which  turgidity  is  being  restored 

in  cells  plasmolyzed  by  glycerine  or  urea,  osmotically  active  pro- 
ducts may  be  formed  in  the  cells.  The  short  time  required  for 

turgidity  to  be  restored  in  acetamid,  as  well  as  the  fact  that  turgor 

is  not  raised  above  the  osmotic  pressure  of  the  plasmolyzing  solu- 
tion, would  seem  to  show  that  the  increased  turgor,  in  this  case, 

was  due,  merely  to  the  penetration  of  the  surrounding  solution. 

The  strength  of  the  solution  used  also  has  an  influence  on  the 

increase  of  sap-concentration.  A  more  concentrated  solution  will 

produce  a  greater  increase  in  turgor  than  a/veaker  solution.  The 

concentration  of  the  sap  in  Philotria  was  increased  1.8  times  in 

^IZ  urea,  but  only  1.6  times  in  n!^  urea;  or,  expressed  in  terms 

of  the  increase  in  per  cent,  of  potassium  nitrate,  2.03  per  cent,  in 

«/3  urea,  1.52  per  cent,  in  nj^  urea.  Acetamid  showed  a  marked 
difference  in  Philotria.     In  nl2  acetamid   the  concentration  was 
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doubled,  whereas  in  uji  acetamid  the  concentration  was  only  1.33 

times  the  normal  sap.  That,  in  general,  there  is  an  optimum  con- 
centration of  the  solution  which  will  produce  a  maximum  increase 

in  turgor,  and  a  maximum  concentration  of  the  solution  beyond 

which  no  further  increase  in  turgor  will  take  place,  and  which 

may  cause  the  death  of  the  plant,  has  been  shown  by  the  experi- 
ments of  Starge  (26). 

Conclusions 

The  concentration  of  cell-sap  varies  in  different  plants.  It  is 

comparatively  weak  in  Tradcscantia  discolor^  but  much  more  con- 
centrated in  Beta  vulgaris. 

The  limit  of  concentration  necessary  to  produce  plasmolysis 

varies  in  different  parts  and  tissues  of  the  plant  according  to  the 

age  of  the  cell,  to  the  permeability  of  the  protoplast,  and  to  the 

plasmolyzing  substance.  With  potassium  nitrate  and  urea,  the 

apical  cells  of  Pkilotria  w^ere  plasmolyzed  incipiently,  and  the 

degree  of  plasmolysis  gradually  increased  in  the  older  cells. 

Glycerine,  however,  produced  strongest  plasmolysis  in  the  apical 

cells*  In  all  cases  a  stronger  concentration  of  glycerine  than  of 

potassium  nitrate  was  required  to  produce  plasmolysis.  Acetamid 

required  the  strongest  concentration  of  the  solutions  used.  The 

concentration  of  urea  varied,  but  was  sometimes  stronger  than  that 
of  glycerine. 

The  concentration  of  the  cell -sap  may  be  increased  by  the  pen- 
etration of  glycerine,  urea,  or  acetamid.  A  comparison  of  the 

increase  in  concentration  due  to  the  various  substances  shows  that 

glycerine  produces  relatively,  and  sometimes  actually,  the  greatest 

increase.  For,  although,  in  some  cases,  as  in  Pkilotria  and 

Spirogyra,  urea  and  acetamid  may  produce  a  greater  actual 

increase,  this  was  due  to  the  greater  concentration  of  the  plasmo- 
lyzing solutions.  Acetamid  cannot  increase  the  concentration  of 

the  sap  above  the  concentration  of  the  plasmolyzing  solution. 

The  duration  of  the  action  of  the  plasmolyzing  solution  influ- 
ences the  increase  in  the  concentration  of  the  sap.  Glycerine  and 

urea,  whose  action  continues  several  hours,  produce  a  relatively 
greater  increase  in  the  concentration  than  acetamid,  whose  action 
is  very  quick.  The  increase  in  the  concentration  of  the  sap  of 

Spirogyra  in  solutions  of  glycerine  w^as  greater  after  tw^enty-four 
hours  than  after  five  hours. 
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The  concentration  of  the  plasmolyzing  solution  influences  the 
increase  in  the  concentration  of  sap.  nJ2  urea  increased  the  con- 

centration of  sap  in  Spirogyra  2.99  times,  whereas  nji  urea 
increased  it  2.24  times.  The  greater  increase  takes  place  in  the 
stronger  concentration  of  the  plasmolyzing  solution. 

This  paper  was  submitted  by  Professor  Atkinson  to  Professor 

Wilder  D.  Bancroft  of  the  Chemical  Department,  who  very  kindly 

read  it  for  the  purpose  of  passing  on  the  question  of  chemistry 
involved.  He  has  suggested  that  the  increase  in  concentration  is 
due  to  the  fact  that  the  solutions,  glycerine,  urea,  and  acetamid 

pass  through  the  plasma-membrane  into  the  cell-sap,  until  the 
concentration  oi  the  solutes  used  is  equal  on  both  sides  of  the 

membrane,  without  reference  to  the  concentration  of  other  sub- 

stances in  the  sap.  Thus  the  total  concentration  in  the  sap  may 

be  equal  to  the  original  concentration  q{  tlic  sap  plus  the  concen- 
tration of  the  glycerine,  urea,  or  acetamid  solutions  used.  Turgor 

would  be  restored  when  enough  of  the  solution  had  penetrated  so 

that  the  total  concentration  within  the  cell  equaled  the  concen- 

tration  in  the  external  medium.  If  the  plant  remained  in  the  solu- 
tion after  the  turgor  was  restored,  osmotic  action  might  continue 

until  the  concentration  of  the  solutes  useji  would  be  equal  on  both 

sides  of  the  membrane,  and  the  total  concentration  would  be 
greater  than  that  ol  the  external  solution. 

This  hypothesis  would  explain  the  cases  where  the  increase  in 

concentration  was  equal  to  or  less  than  the  concentration  of  the 

plasmolyzing  solution,  as  in  the  experiments  with  Tradesca?itia 

and  Philotria,  and  all  the  experiments  with  acetamid.  The  increase 

in  concentration  above  that  of  the  external  solution,  amounting  in 

Beta  to  6.88  per  cent,  and  in  Spirogyra  from  i. 33-1.48  per  cent, 

in  glycerine  solution,  seems  remarkable.  In  this  connection 

reference  may  be  made  to  the  conclusion  of  Loeb  (Studies  in  Gen- 

eral Physiology,  page  553)  that  "the  simple  osmotic  theory  of 

absorption  which  has  been  accepted  by  botanists  cannot  possibly  be 

correct."  This  conclusion  was  based  upon  experiments  with  mus- 
cles, and  Fwtdiilus.  "  The  fact  that  Fiindtdiis  can  be  thrown  from 

sea-water  into  distilled  water  without  any  considerable  swelling, 

or  without  any  visible  injurious  effects,  may  find  its  explanation 

through  the  influence  that  various  ions  have  upon  the  absorption 

of  liquids." 
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Further  investigations  are  needed  to  determine  the  causes  for 

such  an  increase  in  concentration.  Whether  the  substances 

undergo  changes  within  the  cell,  and  to  what  extent  the  changes 

take  place,  might  be  revealed  in  experiments  upon  growth  of 

plants  in  the  different  solutions. 

The  above  work  w^as  carried  on  in  the  botanical  laboratories  of 

Cornell  University,  under  the  supervision  of  Professor  George  F. 

Atkinson,  to  whom  I  wish  to  express  my  appreciation  and  thanks 

for  his  many  helpful  suggestions,  and  his  great  kindness  in  read- 
ing the  manuscript  of  the  present  paper, 
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Chroolepus  aureus  a  lichen 
Albert  Schneider 

(With  plate  22) 

During  my  study  of  the  lichen  formations  in  the  vicinity  of  the 
Minnesota  Seaside  Station  (near  Port  Renfrew,.  Vancouver  Island, 

B.  C),  I  frequently  found  Chroolepus  mirens  (L.)  Kutz.  [7>r;/- 
tepohlia  aurea  (L.)  Mart.j  on  trees  (spruce  and  hemlock)  and  on 
rocky  ledges  overhanging  the  beach.      It  is  exceedingly  abundant 
m  certain  circumscribed  areas  and  shows  great  variability  in  the 
length  of  filaments.  There  was  also  observable  a  marked  differ- 

ence in  color,  varying  largely  between  that  of  old  gold  and  a 
bright  orange-brown.  As  to  whether  the  difference  in  color  indi- 

cated two  distinct  species  I  will  not  venture  an  opinion  at  present, 

although  the  indications  are  that  that  is  the  case.  It  is  very  essen- 
tial that  these  plants  should  be  studied  in  the  fresh  state  as  they 

lose  the  characteristic  color  very  quickly  when  placed  in  the  her- 
barium, w^hich  increases  the  difficulties  in  the  way  of  identification. 

The  representatives  of  the  genus  Chroolepus  are  especially 

interesting  because  of  their  tendency  to  associate  themselves 

biologically  with  fungi  to  form  lichens.  Chroolepus  wnbrimis  (rep- 

resented in  thirteen  lichen  genera),  or  a  species  closely  similar  to 
it,  forms  the  algal  symbiont  of  many  lichen  species.  Bearing  this 

in  mind,  a  more  careful  study  was  made  of  C.  aureus,  to  determine 

if  this  plant  presented  this  character  to  any  marked  degree.  Fresh 

material,  obtained  from  ledges  of  overhanging  sandstone  and  from 

trunks  and  branches  of  hemlocks,  was  carefully  examined  under 

the  microscope.  The  normal  filaments  showed  a  variation  in 

length  as  shown  in  plate  22,  The  cells  contain  numerous  reddish- 

brown  granules  or  globules.  Very  frequently  there  was  found  a 

twining  hyphal  fungus,  especially  abundant  about  the  bases  of  the 

filaments.  This  fungus  was,  howev^er,  not  sufficiently  constant  in 

its  appearance  to  w^arrant  the  assumption  that  it  represented  a 

marked  biological  association  with  the  alga,  either  antagonistic  or 

mutualistic.  More  likely  it  represents  merely  an  accidental  asso- 
ciation, due   to  the  fact  that  both  organisms  live  upon  the  same 
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substratum  and   require  the  same   or  similar   moisture  and   light 
conditions. 

The  interesting  feature,  however,  was  a  delicately  reticulate, 

spirally  wound,  network  of  what  appeared  to  be  the  hyphal  tissue 

of  a  fungus  which  entirely  enwrapped  the  algal  threads  from  base 

to  apex  and  projected  a  short  distance  beyond  the  apex  of  most 

threads.  In  some  instances,  this  structure  extended  only  to  the 

apex  or  wq'thin  a  short  distance  of  the  tip.  This  network  is  very 
firmly  attached  to  the  algal  cell-wall.  Only  after  the  application 

of  strongly  alkaline  or  strongly  acid  solutions  was  it  possible  to 

induce  it  to  separate  from  the  algal  cells,  assisted  by  pressing  the 

material  quite  forcibly  under  the  cover-glass.  Even  then,  only 
fragments  could  be  removed  which  showed  the  reticulation  very 

clearly  (see  plate).  The  network  gives  to  the  filaments  a  rough- 
ened appearance,  with  here  and  there  a  delicate  thread  (simple  or 

sparingly  branched)  of  the  network  projecting  out  from  the  algal 

filament.  As  stated,  this  mesh-work  extends  a  short  distance  be- 

yond the  apex  of  the  algal  thread,  in  the  form  of  a  tube,  partially 

divided  across  by  the  same  network,  thus  giving  the  semblance  of 

partial  septation.  One,  two,  or  three  of  these  compartments  were 

noticeable,  never  more.  It  appears  that  the  compartments  are 
occupied  by  the  new  algal  cells  as  the  filament  grows  in  length  ; 
however,  new  mesh  compartments  are  always  formed  in  advance 
of  tlie  algal  cells. 

It  would  appear  that  this  finely  reticulate,  colorless  network  is 

the  hyphal  tissue  of  a  fungus  which  invests  the  algal  filaments, 
indicating  a  very  intimate  biological  relationship.  It  represents  a 
condition  not  unlike  that  which  exists  in  the  well-known  lichen 

EpJiche pubesccns  Fr.,  only  the  fungal  symbiont  does  not  penetrate 
the  algal  tissue.  The  hyphal  structure  of  the  fungal  symbiont  in 
both  is  closely  similar  excepting  that  the  anastomoses  are  much 
more  common  in  Chroolepus  aureus.  No  experiments  have  been 
made  to  determine  the  biological  relationship  of  the  two  symbi- 
onts,  whether  antagonistic  or  mutualistic.  Nor  was  It  possible, 
at  the  time,  to  determine  conclusively  whether  or  not  the  fungal 
symbiont  is  always  present.  It  was  present  in  all  of  the  material 
examined,  although  specimens  were  found  in  which  the  reticula- 

tion was  rather  indistinct.     Some  authors  .speak  of  this  terminal 
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structure  as  a  ''cellulose  cap,"  without  explaining  its  nature  and use. 

There  seems  to  be  httle  doubt  that  the  network  described  rep- 
resents a  fungus  symbiotically  associated  with  the  alga  Chroolepus 

aitrens.  This  association  appears  to  be  sufficiently  constant  to 
warrant  placing  this  structure,  heretofore  classed  as  an  alga,  with 

the  class  Lichenes.  The  fungal  symbiont  does  not  appear  to 

develop  spores  or  any  of  the  other  special  structures  found  with 

the  fungal  symbionts  of  the  majority  of  lichens. 
UNtVERSTTY    OF   CALIFORNIA,    DEPARTMENT   OF  PHARMACY. 
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Hxplanation  of  plate  22  ' 

^,  Filaments  of  Chroolepus  aureus^  showing  the  enclosing  fungal  meshwork 
(a,  b)  and  special  algal  filaments  (c). 

By  Long  filaments  of  Chroolepus  with  the  enclosing  meshwork  removed. 

C,  Terminal  portion  of  algal  filament,  more  highly  magnified.  The  extreme  tip 
is  always  free  of  the  fungal  symhiont. 

Z>,  Basal  portion  of  algal  filament,  showing  the  delicate  meshwork  (b)  and  the 
twining  filaments  of  a  coarser  hyphal  fungus  (a). 

E^  A  portion  of  the  fungal  meshwork  removed  from  the  algal  filament,  showing 
the  characteristic  reticulation. 

Magnification  of  A  and  B  about  225  diameters,  of  C,  D  and  E  about  300  diameters. 



Poa  gracillima  Vasey  and  its  allies 

Charles  Vancouver  Piper 

The  Poa  species  of  the  group  related  to  P.  graciUima  Vasey 

are  separable  with  difficulty,  "and  distinguished  only  by  slight 
characters.  They  are  characterized  among  the  western  poas  by 
their  tufted  habit,  narrow  flaccid  leaves,  loose  open  panicles,  and 
by  their  growing  on  cliffs.  The  7  species  may  be  distinguished 
by  the  following  key : 

Ligules  of  the  sterile  shoots  obsolete  or  nearly  so,  those  of  the  culm-leaves  short  and 
truncate. P.  Mtdtiiomae. 

Ligules  of  all  the  leaves  moderately  developed,  1-2  mm.  long. 

Low  plants,  ̂ -\o  cm.  high  ;  panicle  small,  usually  purple,  of  few  spikelets,  the 
tays  divaricate. P.  vaseyochioa. 

Taller,  TO-30  cm.   high  ;  panicle  with  many  spikelets,  the  rays  not  divaricate. 

Panicle   rather  close;    spikelets    6-9   mm.   long;    glumes  of  firm    texture; 
blades  flat. P^  saxatilis. 

Panicle  loose  ;  spikelets  7  mm.  long ;  glumes  thin  ;  blades  involute. 

P.  gracillima. 
Ligules  of  all  the  leaves  rather  long,  2-5  mm.  long. 

Panicle  rather  stiff,  the  rays  short ;  blades  flat. 

Rays  in  about  eight  series  of  3-5  each  ;  flowering  glumes  pubescent  toward 

'  the  base.  P*  invagijiaia. 
Rays  in  about  ̂ \^  series  of  I  or  2  each  ;  flowering  glumes  minutely  scabrous 

to  the  tip,  puberulent  at  base.-  P>  actitiglumis^ 

Panicle  loose,  the  rays  somewhat  drooping,  in  about  five  series  of  2  or  3  each  ; 

flowering  glumes  puberulent  at  base.  P-  alcea. 

It  is  very  doubtful  if  all  these  species  can  be  maintained. 

Only  careful  field  work  and  good  series  of  specimens  will  enable 

the  problem  to  be  solved.  Poa  vasey ochloa  is  probably  only  a 

starved  form  of  P.  graciUima,  from  which  P.  saxatilis  also  isi 

scarcely  distinguishable.  The  ligule  character  may  prove  illusory,, 
but  larcre  series  of  Poa  alcea  and  P,  Miiltnoinac  indicate  otherwise. 

'  Poa  Multnomae  sp.  nov. 

Sporobohis  Bolanderi  Vasey,  Bot  Gaz.  11:    337.      1886.     Not 

Poa  Bolanderi  N2.s^y,  Bot.  Gaz.  7:  ̂ 2.     1882. 

Perennial,  densely  tufted,  with  numerous  slender  innovations  : 
culms  slender,   2-  or  3-jotnted,  often  geniculate  at  base,  terete, 
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smooth,  and  shining,  10-30  cm.  high:  sheaths  glabrous,  famtly 

striate,  often  purplish,  shorter  than  the  internodes;  blades  narrow, 

soft,  smooth,  folded  or  sometimes  flat,  8-12  cm.  long;  ligules 

scarious,  those  of  the  culm  1-2  mm.  long,  of  the  innovations 

nearly  obsolete:  panicle  loose,  often  one-sided,  5-10  cm.  long, 
usually  pale-green,  sometime  purplish,  the  slender,  nearly  smooth 

rays  in  about  five  series  of  2  or  3  each  :  spikelets  broadly  lanceo- 
late, 5~7  mm.  long,  3-5-flowered:  empty  glumes  lanceolate, 

.-smooth,  scarious-margined,  3-nerved,  the  lower  about  3  mm.,  the 

supper  4  mm.  long ;  flowering  glume  ovate,  acutish,  sparsely  crisp- 
ipuberulent  at  base,  the  lateral  nerves  disappearing  in  the  scarious 

-apex  ;  palet  as  long  as  the  flowering  glume,  notched  at  apex,  the 
nerves  ciliate-scabrous. 

Type  specimens  collected  at  Multnomah  Falls,  Oregon,  June 

25,  1904,  Piper  64S9'  This  is  the  common  Poa  on  the  cliffs 

along  the  Columbia  River,  heretofore  confused  with  P.  gracilhma 
Vasey. 

The  type  of  Sporobohis  Bolanderi  Vasey  is  also  from  Mult- 
nomah Falls,  and  is  an  overmature  specimen  from  which  most  of 

the  spikelets  have  fallen,  which  led  to  its  being  mistaken  for  a 

Sporobohis,  On  account  of  its  poor  condition,  1  indicate  a  new 
type  for  the  species. 

V Poa  alcea  sp.  nov. 

Perennial,  tufted,  with  numerous  innovations :  culms  slender, 

terete,  erect,  smooth,  2-  or  3-jointed,  30-50  cm,  high  :  sheaths 

•smooth,  shorter  than  the  internodes,  often  purplish  ;  blades  soft 
and  smooth,  narrowly  hnear,  folded  or  loosely  involute,  8-15 
cm.  long ;  ligules  scarious,  ovate,  decurrent,  those  of  the  culm- 
leaves  2-4  mm.  long,  of  the  basal  leaves  shorter  :  panicle  lax, 
pyramidal,  often  somewhat  drooping,  5-12  cm.  long;  rays  in 
about  5  series,  mostly  in  twos  and  threes,  and  unequal,  sparsely 
:scabrous  :  spikelets  oblong,  6-9  mm.  long,  mostly  5 -flowered, 
pale-green  or  somewhat  purple-tinged:  empty  glumes  smooth, 
scarious-margined,  oblong-lanceolate,  acutish,  the  lower  i -nerved 
or  sometimes  3-nerved,  3  mm.  long,  the  upper  longer,  somewhat 
broader,  3-nerved;  flowering  glume  thin-membranous,  elliptic- 
ovate,  obtuse,  3.5-4  mm.  long,  silvery-puberulent  near  the  base, 
the  lateral  nerves  vanishing  in  the  scarious  apex  ;  palet  oblong, 
notched  at  apex,  as  long  as  the  flowering  glume,  the  nerves  ciliate- 
scabrous,  the  lateral  portion  half  as  broad  as  the  internerve. 

Abundant  on  Elk  Rock  near  Portland,  Oregon,  where  it  was 
collected  June  3,  1904,  Pz/rr,  6463.  The  following  specimens 
also  are  referred  here,  all  of  Oregon  :    . 
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Trask  River,  Hoivell  \ 

July  1 1,  1882,  and  Hi 

1880;  without  locality,  Hotvcll 

This  is  certainly  exceedingly  close  to  Poa  Midtnomae  described 
above,  but  the  ligule  character,  which  seems  very  constant  In  the 
difficult  western  poas,  together  with  the  larger  size,  is  relied  upon 
to  distinguish  it. 

From  Poa  actttiglwnis  Scribn.  it  may  be  distinguished  by  its 
more  lax,  larger  panicles,  larger  leaves,  smaller  spikelets,  and 
different  flowering  glumes. 

Bureau  of  Plant  Industry, 
United  States  Department  of  Agriculture. 
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V'Olhns,  F.  S.      Chlorochytriiim  Lemnae  in  America.     Rhodora  7  :  97- 

99.      \2  My  1905, 

Owell,  J,  p.     Report  on  explorations  in  Panama,     Jour.  N.  Y.  Bot. 
Gard.  6:   86-88.      xMy  1905. 



442  Index  to  American  botanical  literature 
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*9-oo  for  the  three  volumes;  with  the  indexes  and  keys  bound  separ- 
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North  American   Flora 
THIS  work  is  designed  to  present  descriptions  of  all  plants  growing, 

independent  of  cultivation,  in  North  America,  here  taken  to  include 

Greenland,  Central  America,  the  Republic  of  Panama,  and  the 

West  Indies,  except  Trinidad,  Tobago,  and  Curasao  and  other  islands  off 

the  north  coast  of  Venezuela,  whose  flora  is  essentially  South  American. 

It  will  be  published  in  parts  at  irregular  intervals  by  the  New  York 

Botanical  Garden  through  the  aid  of  the  income  of  the  David  Lydig  Fund 

bequeathed  by  Charles  P.  Daly. 

It  is  planned  to  issue  parts  as  rapidly  as  they  can  be  prepared,  the 
extent  of  the  work  making  it  possible  to  commence  publication  at  any 

number  of  points.  The  completed  work  will  form  a  series  of  volumes 
with  the  following  sequence : 

Volume  I.     Mycetozoa,  Schizophyta,  Diatomaceae. 
Volumes  2  to  lo.     Fungi. 
Volumes  j  i  to  13.     Algae. 

■  Volumes  14  and  15.     Bryophyta. 
Volume  16.     Pteridophyta  and  Gymnospermae. 
Volumes  17  to  19.     Monocotyledones. 
Volumes  20  to  30.     Dicotyledones. 

The  preparation  of  the  work  has  been  referred  by  the  Scientific  Direc- 
tors of  the  Garden  to  a  committee  consisting  of  Professors  L.  M.  Under- 

wood and  N.  L.  Britton. 
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R.  Barnes  and  John  M.  Coulter  of  the  University  of  Chicago,  Mr.  Fred- 
erick V.  Coville  of  the  United  States  Department  of  Agriculture,  Pro- 
fessor Edward  L.  Greene  of  the  United  States  National  Museum,  Pro- 

fessor Byron  D.  Halsted  of  Rutgers  College  and  Professor  William  Tre- 
lease  of  the  Missouri  Botanical  Garden  have  consented  to  act  as  an  advis- 

ory committee. 

Each  author  will  be  wholly  responsible  for  his  own  contributions, 
being  restricted  only  to  the  general  style  adopted  for  the  work,  which 
must  vary  somewhat  in  the  treatment  of  d- verse  groups. 

The  subscription  price  is  fixed  at  $1.50  for  each  part;  it  is  expected 
that  four  or  five  parts  will  be  required  for  each  volume.  A  limited  num- 
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Phytogeographical  exptorations  m  the  coastal  plain  of  Georgia  in  1904 
Roland  M.  Harper 

In  1904  my  field   work  was  confined  to  the  winter  and  sprfng 

months, -in  which  I  had  not  previously  done  any  work  in  South 
Georgia.     While    collecting    timber  specimens    for  the    Georgia 
State  Museum  I  spent  a  month,  from  January  23  to  February 
23  inclusive,  in  the  coastal  plain,  passing  through  the  counties  of 
Muscogee,  Chattahoochee,  Marion,  Schley  and  Sumter  in  January, 
and  Dooly,  Wilcox,  Irwin,  Coffee,  Appling,  Ware,  Clinch,  Echols, 
Lowndes,  Brooks,  Thomas,  Decatur,  Miller,  Early,  Calhoun  and 
Randolph   in    February.       During    this   period    flowering    plants 
numbered  20jp  to  20j6  and  about  the  same  number  of  fungi  and 
bryophytes  were  collected.     At  the  same  time  I  made  many  car- 

wmdow    notes    on    distribution,   mainly   of  trees    and    evergreen 
shrubs. 

After  completing  my  work  for  the  State  I  took  the  field  again 

on  March  25,  and  before  the  end  of  May  made  notes  or  collec- 

tions in  the  following  counties  lying  wholly  or  partly  in  the  coastal 
plain  :  McDufiRe,  Columbia,  Richmond,  Burke,  Screven,  Bulloch^ 

Emanuel,  Jefferson,  Washington,  Wilkinson,  Baldwin,  Jones,  Bibb^ 

Houston,  Twiggs,  Laurens,  Montgomery,  Tattnall,  Bryan,  Chat- 

ham, Liberty,  Mcintosh,  Glynn,  Wayne,  Pierce,  Ware,  Coffee,. 
Berrien,  Lowndes,  Irwin,  Wilcox,  Dooly,  Sumter,  Webster, 

Stewart  and  Randolph,  approximately  in  the  order  named.  On 

this  trip  vascular  plants  numbered  ^057  to  2080  were  collected  in 

March,  2081  to  2 181  in  April,  and  2182  to  22j2  in  May.  Seven- 

teen numbers  of  mosses  and  thallophytes  were  collected  at  the 
same  time. 

[The  Bulletin  for  August  (32  :  397-449,  //-  ̂ ^)  was  issued  2S  Au  1905.] 
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0.1  both  trips,  winter  and  spring  together,  I  traveled  about 

2500  miles  by  rail  *  through  the  coastal  plain,  in  order  to  examine 

as  much  of  the  region  as  possible  in  its  vernal  and  prevernal 

aspects.  At  the  same  time  about  250  photographs  of  coastal 

plain  vegetation  and  scenery  were  taken,  with  three  cameras. 

The  winter  of  1903-4  was  colder  than  usual  in  Georgia,  and ■ 

spring  was  consequently  late.     The  first  spring  flower  I  noticed 

was  Alnus  nigosa,  on  January  23.     Acer  rubriim  began  to  bloom 

in  Coffee  County  about  the  first  week  in    February,  and  Pieris 

phillyrcacfolia^    Thyrsantliema    scmiflosatlare  and    an    unidentified 

species  of  Crataegus  in  Lowndes  County  before  the  middle  of  the 

month.     On  the  Chattahoochee  River  in  Early  County  Acer  sac- 

charbmm  and  two  or  three  species  of  Ulmits^'^r^  just  past  flower- 

ing on  February   18,  and  Lnzitla  saltuensis\  was    beginning  to 

bloom  in   Randolph   County  on  the  23d.      But  after  April    1st 

there  w^as  no  noticeable  scarcity  of  flowers.     On  that  date  I  found 

a  Utriciilaria,  a  MyriopJiylhnn  and  a  Potamogcton,  plants  which  one 

usually   associates  with  summer,   in   bloom  in    Screven    County. 

During  the  first  month  after  the  vernal  equinox,  before  the  leaves 

on    the  trees  were  full-grown,   I  spent  most  of  the  time  in  the 

Eocene  region  of  the  coastal  plain,  where  mesophytic  forests  pre- 

vail {e.  g,^  in  the  counties  of  Richmond,  Burke,  Jefferson,  Wash- 

ington, Wilkinson,  Twiggs  and  Houston),  and  the  woods  at  that 

season  were  resplendent  with  Aesctihts  Pavia,  Cormis  florida,  Azalea 

mtdljlora  diwd.  other  characteristic  spring-flowering  trees  and  shrubs, 

much  as  in  the  Piedmont  region  (Middle  Georgia)  a  little  farther 
inland. 

Toward  the  end  of  April  I  passed  into  and  through  the  pine- 
barren  region, J  where  shade  and  shade-loving  plants  are  scarce, 

and  the  most  conspicuous  flowers  do  not  appear  until  summ.er. 

On  a  visit  to  Tybee  Island  at  the  mouth  of  the  Savannah  River 

on  April   30   I  was  rather   surprised  at  the   scarcity  of  flowers. 

*  For  over  600  miles  of  this  I  am  indebted  to  the  courtesy  of  the  officials  of  five 
railroads,  the  Georgia,  the  Louisville  &  Wadley,  the  Macon,  Dublin  &  Savannah,  the 

Wadley  &  Mt.  Vernon  Extension,  and  the  Georgia  Southern  &  Florida,  especially  the 
last  named, 

f  See  Bull.  Torrey  Club  32  :    154.      1905. 

J  In  Georgia  the  Cretaceous  and  Eocene  regions  together  constitute  about  one- 
fourth  of  the  area  of  the  coastal  plain,  and  the  pine-barrens  nearly  three-fourths. 
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There  seemed  to  be  none  at  all  in  the  salt  marshes,  and  on  the 
dunes  only  Oenothera  humifitsa,  a  Cakile  and  a  Gnaphalwin  were 

noticed  in  bloom.  But  in  the  '*  hammocks  '*  (low  sandy  elevations 
in  the  salt  marshes,  covered  with    evergreen  trees  and  shrubs) 
Hi 

a  Ju 
McQ 

Opuntia  vulgaris  were  in  bloom 

between  Savannah  and  Tybee,  the  only  flowers  visible  from  the 
train  were  those  of  Scirpus  Olneyi,  a  Hyinenocallis  and  an  /m,  and 

these  only  at  the  upper  end  of  the  island  (where  I  got  off  on  the 
way  back  and  collected  them). 

Most  of  the  places  of  interest  visited  in  1904  would  have  little 

significance  for  persons  not  familiar  with  coastal  plain  geography  in 
general  and  that  of  Georgia  in  particular,  but  there  are  at  least  two 
localities  w^hich  deserve  mention  here. w 

In  the  southeastern  part  of  Houston  County,  particularly  for 
two  miles  north  of  Grovania  and  about  the  same  distance  south  of 

Elko,  much  of  the  surface  Is  strewn  with  siliceous  boulders,  and 

as  the  topography  is  at  the  same  time  quite  rugged,  such  land  is 

ill  adapted  for  agricultural  purposes  and  still  retains  its  primeval 

forests.  These  forests  are  typically  mesophytic,  as  is  usually  the 
case  in  the  upper  fourth  of  the  coastal  plain,  but  the  abundance  of 
rocks  gives  them  a  much  more  decided  Middle  Georgia  aspect 

than  in  most  coastal  plain  forests.  I  passed  through  this  rocky 

region  on  the  15th  and  i6th  of  April,  about  the  time  flowers  are 

most  numerous  in  such  places,  and  was  interested  to  see  such 

species  as  Botryehhim  virginianum,  Phegopteris  hexagonoptera, 

Stipa  avenacea,  Aleiica  miitica^  Arisaeum  triphyllinn,  Liizida  cain- 

pestHs,  ErytJironhun  aniericanum,  Vagnera  racenwsa,  Uviilaria  per- 

foliata,  Salomonia  biflora,  Medeola  virginiea,  Trillium  Hiigeri^  T. 

stylosum,  Jitglans  nigra,  Hicoria  ovata,  Qitercns  rubra,  Hepatica 

triloba,  Sangidnaria  canadensis.  Geranium  maculatum^  Nyssa 

sylvadca,  Oxypolis  rigidior,  Asdepias  variegata  and  Chrysogonum  vir- 

ginianuni,  none  of  which  range  much  farther  south,  while  they  are 
Middl 

But  the  coastal 

plain  character  of  this  region  is  unmistakably  shown  by  the  occur- 

rence, in  the  same  forests,  of  Pinus  glabra,  Tillandsia  usneoides, 

Uvidaria  floridana,  Snnlax  pumila,  Myrica  carolijiensis,  Magnolia 
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grandifiora,  Acer  floridanuni,  Leucothoe  raceniosa  and  Mcsadcnia 
ovata. 

The  extent  of  this  formation  east  and  west  is  unknown,  but  I 

have  not  heard  of  the  occurrence  of  anything  of  the  kind  in  any 

other  county.  The  age  of  the  formation  is  not  definitely  known 

either,  but  is  doubtless  either  Eocene  or  Oligocene. 

Immediately  north  of  the  northernmost  of  these  rocky  areas, 

and  perhaps  also  between  them,  is  a  region  with  strongly  calcare- 
ous soil  and  outcrops  of  soft  limestone,  characterized  by  some  or 

Figure  i.  View  in  the  rocky  woods  about  a  mile  soutli  of  Elko,  Plouston 

County,  April  i6. '  Topography  and  vegetation  rather  exceptional  for  the  coastal  plain. 
Polystichiun  acrostichoides,  Ilicoria  glabra,  Fagus  americana,  Nyssa  syhafica  and 

Cornns  Jlorida  appear  in  the  view,  and  the  whole  aspect  of  the  place  is  much  like  that 
of  many  points  in  the  Alleghanies  and  farther  north. 

all  of  the  following  plants  :  Taxodium  disticlmm,  Carcx  chcro- 
kecNsis,  Rhapidophyllnm  Hystrix,  Arisacma  Dracontimn^  Tillandsia 

usncoidcs,  Trillium  lanceolaann,  Zephyranthcs  Atamasco,  Jtiglans 

nigra,  Hicoria  mmta,  Querais  liybrida^  Q.  acuminata,  Morns  rubra, 

Ulmus  fulva,  Crataegus  (several  species),  Primus  americana,  Ctrcis 

canadensis,  Geranium  maculafum,  Ptelea  trifoliata,  Rhamnus  caro- 
liniana,  Viola  multicatdis,  Bumelia  lycioidcs,  Spigelia  marilandicay 
and  Phlox  divaricata. 
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This  limestone  formation  seems  to  form  a  narrow  belt  extend- 

ing from  the  vicinity  of  Sandersville  through  or  near  Beech  Hill, 

Danville,Westlake,*  and  Tivola,  to  Perry  and  perhaps  Marshallville. 
Some  people  living  near  it  have  an  idea  that  it  extends  from  North 

Carolina  to  Mexico,    but  this  is   certainly  an   exaggeration. In 

Houston  County  it  is  commonly  known  as  ''the  limestone  ridge/' 
and  is  dreaded  by  farmers  who  have  to  haul  loads  across  it  in  wet 

Figure  2.  Swamp  of  Oconee  River  near  Beech  HiH,  Wilkinson  County,  a  point 

»n  the  limestone  belt  here  described.  April  13.  The  trees  are  all  deciduous,  Quercits 

MlchaHA'ii  being  probably  the  most  abundant.  The  Palmettos  are  Sabal  Adansonii 

and  Rh  tpidophyUum  Hyitrix,  the  former  predominating.  Carex  cherokeensis  and 

other  species  cover  the  ground.     Shrubs  are  almost  wanting. 

weather.  At  other  pohits  where  I  have  crossed  it  it  is  character- 

ized by  many  of  the  same  plants  just  mentioned,  and  may  be  traced 

by  means  of  them  in  places  where  outcrops  of  the  rock  are  want- 

ing, as  in  the  swamps  of  the  Oconee  and  Ocmulgee  rivers.  (See 

FIGURE  2.)  The  limestone  belt  is  approximately  parallel  with  the 

inland  edge  of  the  pine-barrens,  from  which  it  is  distant  about  ten 

«^iles.  It  is  believed  to  be  o{  Upper  Eocene  or  Lower  Oligocene 

^ge,  but  its  stratigraphic  relations  v/ith  rocks  of  the  same  age  else- 

*See  Bull.  Torrey  Club  32  :   162.      1905  ;  under  Crataegus  gforgiaf in. 
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where,  and  with  the  siliceous  rocks  just  mentioned,  are  as  yet  very 
uncertain. 

In  Stewart  County  there  Is  a  remarkable  area  of  genuine  pine- 

barrens,  which  I  first  noticed  in  1901,*  and  examined  more  care- 

fully in  the  latter  part  of  May^  1904.  It  is  situated  immediately 

south  of  Omaha,  on  a  plateau  which  is  bounded  abruptly  on  the 

north  by  Hannahatchee  Creek,  and  on  the  west  by  the  Chattahoo- 
chee River  bottoms,  and  is  elevated  something  like  100  feet  above 

both  streams.  The  southern  and  eastern  limits  of  the  plateau  have 

not  been  ascertained,  but  the  pine-barrens  occupy  at  least  a  square 

mile  in  the  northwestern  corner  of  it.  What  makes  this  pine-bar- 
ren area  remarkable  is  the  fact  that  it  is  well  withm  the  Cretaceous 

region  (having  unmistakable  exposures  of  Cretaceous  rocks  north, 

south,  east  and  west  of  it)  and  is  separated  from  the  rest  of  the 

pine-barrens  by  the  whole  width  of  the   Eocene  and   part  of  the w  m 

Cretaceous,  a  distance  of  thirty  or  forty  miles.  Although  Fims 

palustris,  the  characteristic  tree  of  the  pine-barrens,  is  scattered 

more  or  less  over  the  whole  Cretaceous  region  o{  Georgia,  yet 
nowhere  else  in  that  remon  have  I  seen  it  constituting  the  bulk  of 

fc. the  forest  as  in  the  place  here  described.  In  the  Eocene  region  it 

is  still  rarer,  and  one  may  go  from  Cuthbert  twenty  miles  north- 
ward on  the  road  to  Lumpkin  without  seeing  a  single  specimen  of 

it,  Its  place  being  taken  there  mostly  by  P,  echinata. 

The  pine-barrens  near  Omaha  are  nearly  level,  and  contain  sev- 
eral ponds,  at  least  one  of  which  probably  holds  water  all  the  year 

round.  (See  figure  3.)  The  whole  aspect  of  the  place  is  much  like 

that  of  some  of  the  pine-barrens  in  the  Lower  Oligocene  region  (in 

Sumter  County,  for  instance),  and  totally  unlike  that  ol  the  typical 
Cretaceous  country,  which  is  carved  into  broad  valleys  and  rather 

narrow  ridges,  indicating  a  comparatively  ancient  topography. 

The  long-leaf  pines  grow  fully  as  large  as  they  do  anywhere, 

and  I  measured  a  stump  of  one  which  was  38  inches  in  diameter. 

The  pines  of  low  grounds  are  P,  scrotina  and  P.  Tacda,  instead 

of  P,  ElUottii,  which  ranges  throughout  the  typical  pine-barrens 

in  similar  situations.  The  following  shrubs  and  herbs  are  common 

to  this  area  and  the  typical  pine-barrens,  and  are  rare  or  want- 

ing  in  the  Eocene  and  the  rest  of  tlie  Cretaceous  :  Auchistca  vir- 

*  See  Bull.  Torrey  Club  30  :  2S7,  325.     1903. 
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ijiica,  Scirj)?is  cylindricus,  Xyris  Smalliana,  Eriocaiilon  coiuprcssiim^ 
Pontcdcria  cordata^  Pogonia  divaricata^  Brasenia  purpurea.  Poly  gala 
lutea,    Hypericiwi  fdsciadaium^  H.    aaitifolium^   Rhexia  glabella 

piibcscenSy  Proscrpinaca  p 
Monni 

ana^  Utriadaria  pinpiwea,  Houstonia  roticndifolia,  Vibitnuiui  niti- 

dtnn,  Sclerolepis  nniflora^nd  Sericocarpus  bifoliatns.  Two  of  these, 

Anchistea  and  Mounitra,  are  reported  in  Mohr's  Plant  Life  of  Ala- 

FlGtTRE  3.  "Alligator  Pond,"  in  the  outlying  pine-barrens  near  Omaha._  May 

24.  The  tree  in  the  left  foreground  is  Finns  sej'otina,  and  most  of  those  in  the  distance 

are  of  the  same  species.  Pontederia  cordata  conspicuous  in  the  foreground.  (For  a 

list  of  some  other  species  observed  in  the  same  pond,  see  Bull.  Torrey  Club  30:  325. 

1903-)  The  demarcation  between  the  pond  vegetation  and  the  surrounding  shrubbery 

is  much  more  abrupt  here  than  in  typical  pine  barren  ponds,  and  suggests  the  glacial 
lakes  of  the  northern  states. 

bama  as  having  been  collected  by  Dr.  E.  A.  Smith  \\\  the  neigh- 
boring  counties  of  Russell  and  Barbour  in  Alabama. 

Now  as  for  the  cause  of  these  outlying  pine-ban*ens.  The  two 
superficial  formations,  Lafayette  and  Columbia,  are  present,  as  in 

the  typical  pine-barrens  and  most  other  parts  of  the  coastal  plain, 

but  these  rarely  if  ever  determine  the  topography.  The  conclusion 

is  irresistible  that  we  have  here  between  the  Lafayette  and  Creta- 

ceous strata  an  outlying  patch  of  some  Tertiary  formation.     Dr. 
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Smith  suggests  that  it  may  be  the  Grand  Gulf,  which  he  finds  to 

overlap  a  good  deal  of  the  Cretaceous  and  Eocene  in  Alabama ; 

but  the  topography  is  not  exactly  that  of  the  Altamaha  Grit,  which 

in  Georgia  corresponds  to  the  Grand  Gulf  formation  in  Alabama 

and  westward.  Future  explorations  will  probably  settle  this  point. 

The  following  plants  of  special  interest  were  observed  In  South 

Georgia  in  1 904  : 

Pellaea  atropurpurea  (L.)  Link 

Collected  on  May  26  on  limestone  boulders  in  rich  woods  in 

the  extreme  northern  part  of  Randolph  County,  about  a  mile  from ■ 

Grier's  Cave  (no.  2231),  making  one  more  species  common  to 
Pigeon  Mountain  in  Northwest  Georgia  and  the  Midway  Eocene 

region  of  Randolph  County.*  The  general  aspect  of  its  surround- 

ings is  much  the  same  at  both  places.  No  other  coastal  plain 
station  for  Pellaea  seems  to  be  known. 

PSpartixa  junciformis  Engelm.  &  Gray May 
+ 

just  outside  of  the  city  a  quantity  of  an  unfamiHar  grass,  and  on 

investigating  the  next  day  1  found  it  to  be  a  Spartina  {jw.  218^), 

with  slender  erect  stems  5  or  6  feet  tall,  growing  in  dense  tufts  of 
several  hundred  each.  Its  inflorescence  is  most  like  that  of  S. 

jiincifotynis,  a  species  of  the  Gulf  coast,  but  it  can  hardly  be  that 

or  any  other  described  species.  The  leaves  of  my  plant  are  con- 
cave, but  not  involute  when  fresh  j  and  there  is  nothing  in  the 

existing  descriptions  of  5.  junciformis  to  indicate  that  it  grows  in 

such  large  tufts.  (But  probably  most  of  these  descriptions  are 

drawn  entirely  from  herbarium  specimens,  as  is  too  often  the  case.) 

The  habitat  of  my  plant  was  very  unusual  for  a  Spartina,  being  a 

sort  of  combination  of  cypress  {Taxodium  imhricariinii)  pond  and 

pine-barren  stream,  though  probably  only  a  few  feet  above  tide- 
water. All  the  specimens  seen  were  within  about  a  hundred  yards 

of  each  other. 

SciRPUs  FONTiNALis  Harper,  Bull.  Torrey 
Club  30  :  322.      1903 

This  species,  previously  known  only  from  the  type-locality 

in  Sumter  County,  has  turned  up  at  two  more  South    Georgia 
*See  EuU.  Torrey  Club  31  :   16.     1904. 
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stations,  quite  different  from  the  type-locality  as  well  as  from 
each  other.  On  April  16,  I  found  a  few  specimens  beginning  to 
flower  {no.  21  jo),  around  a  spring  in  the  rocky  woods  mentioned 
above,  about  two  miles  south  of  Elko  in  Houston  County.  On 
May  3.  I  collected  it  again  in  low  woods  near  Thalmann,  Glynn 
County,  where  it  was  more  abundant  (no,  2iSj).     Here  it  was 
associated  with 

# 

ru^/ 

bnrmtni  nuduin^  and  some  other  species  which  seemed  strangely 

•  incongruous  ;  while  at  the  Houston  County  station  some  of  its 
n  ea  res  t   n  e  i  gh  b  o  rs   we  re   Hepatica^    Sa  ngidnaria^   Gera  niu  fu ,   and 
other  familiar  northern  plants.     The  three  known  localities  have 
probably  at  least  one  feature  in  common  however,  the  absence  of 

the  Lafayette  formation  and  consequently  more  or  less  calcareous 
soil. 

The  specimens  of  these  later  collections  have  culms  ascending 

or  nearly  erect  (not  nodding  as  in  the  type),  and  shorter  and  less 
densely  tufted  than  in  the  original  specimens ;  no  tendency  to 
proliferation  in  the  inflorescence  was  observed  (though  this  may 

develop  later  in  the  season)  ;  and  the  type  specimens  were  evi- 
dently somewhat  abnormal  in  these  respects.  The  new  specimens 

seem  to  be  just  as  distinct  from  related  species  as  the  old  ones  were. 

Cladium  mariscoides  (Muhl.)  Torr. 

This  is  probably  common  enough  in  the  glaciated  region  of 

the  North,  but  very  k^^  stations  are  known  for  it  in  the  South.* 
Consequently  I  was  rather  surprised  to  find  a  good  deal  o{  it  in  a 

grassy  cypress  pond  between  Pinehurst  and  Unadilla  in  Dooly 

County  on  May  21  {jw.  2221).     It  was  then  not  quite  in  flower. 
The  leaves  of  this  species  are  different  from  any  others  known 

to  me,  and  I  have  never  seen  them  correctly  described.  Toward 

the  base  they  are  channeled,  and  a  cross  seciion  there  would  show 
a  shallow  trough  with  flat  bottom  and  erect  sides.     Tapering  up- 

^vard,  the  leaf  gradually  folds  inward  on  its  midrib,  and  within  an 

^nch  or  so  of  the  apex  the  margins  (remaining  about  the  same 

'^vidth)  become  completely  united,  giving  there  a  triangular  cross section. 
* 

See  Rhodora  i  :    43,  98,  204;   2:  123,  202;  5:  r33 ;  ̂-   '^8 ;  7:   72;  also 
Mohr,  Contr.  U.  S.  Nat.  Herb.   6  :  410.      1901 
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Carex  squarrosa  L. 

A  few  specimens  were  collected  in  the  swamp  of  the  Ocmulgee 

River  at  Barrow's  Bluff  (the  present  northern  terminus  of  the 

Wadley  and  Mt.  Vernon  Extension  R.  R.),  Coffee  County,  on 

May  14  [no.  2204).  Its  occurrence  there  is  rather  anomalous, 

for  it  had  not  previously  been  reported  south  of  the  mountains  of r 

Georgia  ;  but  it  is  unquestionably  indigenous. 

Carex  VValteriana  Bailey  [C.  striata  Michx.) 

With    Cladiuvi    viariscoides   (see   above),   also   in    pine-barren 

ponds  in  Screven  {)io.  2ogd)  and  Irwin  counties  in  the  Altamaha 

Grit   region.     Seen   in    1903    in   the   eastern   part   of    Effingham 

County  {710.  iSid).     Not  at  all  common. 

The  perigynia  of  this  species  are  described  in  Small's  Flora, 

and  perhaps  elsewhere,  as  "purple-brown/'  but  they  are  really 

pale-green,  just  as  in  most  species  with  inflated  perigynia. 

Carex  sp. 

On  May  4,  I  collected  in  a  cypress  pond  just  outside  of 

Brunswick  some  over-ripe  specimens  of  a  Cairx  {jio,  2186)  which 

does  not  seem  to  be  provided  for  in  modern  books.  I  at  once 

recognized  it  as  a  species  I  had  often  before  seen  in  summer  after 

its  fruit  had  all  fallen,  and  had  never  collected  for  that  reason.  I 

afterward  saw  it  in  a  number  of  similar  places  in  the  pine-barren 

region.  It  is  so  common  that  it  must  have  been  seen  by  many 

botanists  in  the  past,  and  it  has  probably  been  described,  but  it  is 

practically  impossible  to  decide  what  name,  if  any,  should  apply 

to  it.  I  will  describe  it  briefly  here  so  that  future  monographers 

may  recognize  it  and  perhaps  place  it  correctly.  It  is  a  near  rela- 

tive of  C,  glaucesccHS  Ell.  or  C.  verrucosa  Muhl.  (if  these  are  syn- 
onymous ;  if  they  are  not,  it  may  be  identical  with  one  of  them), 

but  differs  from  the  plants  to  which  these  names  have  been  usually 

applied  in  having  the  pistillate  spikes  on  stout  nearly  erect  pedun- 
cles, and  flowering  always  about  three  months  earlier  (?.  ̂y  ̂ ^ 

March  or  April,  like  most  CarUcs  in  that  latitude). 

Carex  cherokeensis  Schw. 

Seen  on  April  13  and  15  at  two  points  in  the  limestone  belt 

above  mentioned,  namely,  in  the  Oconee  River  swamp  near  Beecn 
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Hill,  Wilkinson  County  (uo.  2116),  and  in  rich  woods  between 
Tivola  and  Beech  Haven,  Houston  County.  At  the  former 
station  (see  figure  2)  it  and  several  of  its  congeners  were  quite 
abundant.  This  is  one  of  the  few  Carices  which  shows  a  decided 

preference  for  calcareous  soil.  It  does  not  seem  to  have  been  re- 

ported from  the  coastal  plain  of  Georgia  before  (though  I  collected 
it  in  Sumter  County  in  1900),  but  it  has  long  been  known  from 

the  Palaeozoic  region  (Northwest  Georgia),  where  it  seems  to  have 
been  first  discovered. 

w 

In  the  description  of  the  species  in  Small's  F'lora  the  word 
staminate  is  inadvertently  used  instead  of  pistillate,  and  in  the  key 

the  descriptive  phrase  '*  Leaves  pubescent "  belongs  to  the  north- 

ern representative  of  the  group  Flexiles  (see  Britton's  Manual,  P^g^; 
206),  and  not  to  C,  cherokeensis.  This  gave  me  some  trouble  in 

identifying  it.  The  following  characters  might  well  be  added  to 

the  existing  descriptions  of  this  very  distinct  species  ; —  Rootstocks 

stout,  elongated,  horizontal,  partly  covered  with  the  rigid  persistent 
bases  of  the  leaves  ;  leaves  smooth  and  shining,  tough,  purple  at 
base. 

Carex  RENiFORMis  (Bailey)  Small 

With  or  near  several  of  its  congeners  (but  perfectly  distinct 

from  any  of  them)  in  the  swamp  of  the  Ohoopee  river  near  the 

center  of  Tattnall  County,  April  26  {no,  2ijj).  Previously 

known  only  from  Mississippi  and  Louisiana. 

Eriocaulon  lineare  Small,  Fl.  S.  E.  U.  S.  236.     1903 

This  was  one  of  the  greatest  surprises  of  the  whole  trip.  It 

was  originally  described  from  a  few  specimens  collected  in  wet 

woods  in  the  pine-barrens  in  the  upper  part  of  Bulloch  County  in 

June,  1 901  ;  and  I  never  saw  a  trace  of  it  again  until  April  and  !May 

of  last  year.  Then  I  was  astonished  to  find  it  one  of  the  most 

abundant  plants  in  moist  pine-barrens  in  the  Altamaha  Grit  region, 

growing  in  countless  millions  in  Bulloch,  Tattnall,  Montgomery 

i^^o.  21^6),  Coffee,  Wilcox,  Irwin,  Berrien,  and  doubtless  many 

other  counties.  Its  habitat  is  exactly  that  of  the  well  known  and 

larger  £.  dccangidare,  which  is  equally  abundant  and  conspicuous 
during  the  summer  months.  E,  lineare  seems  to  flower  only  in 

April  and  May  (the  type  specimens,  collected  early  in  June,  were 
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past  their  prime),  and  after  that  its  scapes  must  disappear  almost 

completely,  and  the  leaves  alone  would  attract  no  attention.  When 

it  is  in  flower  E,  decangulare  can  usually  be  found  with  it,  but  very 

immature  and  inconspicuous,  and  when,  the  latter  blooms  the + 

former  is  almost  invisible.  How  such  an  abundant  species  as  E. 

lineare  could  have  been  overlooked  so  long  can  be  explained  only 

on  the  supposition  that  it  is  nearly  confined  to  the  Altamaha  Grit 

region,  which  up  to  last  year  had  scarcely  been  explored  in  spring. 

Figure  4.  Eriocattlon  lineare  In  moist  pine-barrens,  Douglas,  Coffee  County. 
May  16.  Two  months  later  in  the  season  E.  decangulare  can  be  found  equally 

abundant  on  the  same  spot.  (The  pitcher-plants  are  Sarracenia  flava  in^the  back- 
ground and  S,  flava  X  ̂ninor\xx  the  foreground.) 

If  the  plant  had  ever  been  seen  by  other  botanists  it  was  probably 
mistaken  for  Laclmocaidon  anccpsQx  Dupatya  flavidula,  which  often 
grow  with  it  and  are  about  the  same  size.  In  its  own  genus  it  is 

probably  nearest  related  to  E.  coniprcssum,  a  considerably  larger 
plant  which  flowers  still  earlier,  in  March  and  April,  and  grows 
almost  always  in  pine-barren  ponds.  E.  sepiangidare  is  nearer  to 
it  in  size,  but  is  rare  in  the  South,  growing  on  sandy  margins  of 
ponds  and  flowering  in  late  summer. f 

With  more  copious   material   at  hand,  the   resemblance  of  E. 

*See  Bull.  Torrey  Club  32  :   142.      1905. 
tSee  Bull.  Torrey  Club  31  :  14.     1904. 
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lineare  to  a  plant  from  Sumter  County  {iio.  ijgs)  which  I  had  dis- 
tributed in  my  igo2  collection  as  E.  texcnsc  Koern.  *  seemed  very 

strong,  so  on  May  21  I  revisited  that  locah'ty  and  collected  some 
more  specimens  {no.  22ig)  on  the  same  spot.  These  proved  to 
be  E,  liJicare,  as  I  suspected  ;  so  E,  texense  seems  to  be  known 
only  from  the  original  collection,  after  all. 

I   notice   an   unfortunate  typographical  error  in  the  original 

description  o{  E,  Uiieaj^e.     At  the  end  oi  the  first  line,  '*  alternate  *' 

should  be  *'  attenuate  "  (referring,  of  course,  to  the  apex   of  the 
•  leaf). 

Aletris  obovata  Nash ;  Small,  FL  S.  E.  U.  S.  286.     22  Jl  1903 
(Described  more  fully  in  Torreya  3  :   loi,  102.     25  Jl  1903) 

This  is  the  common  if  not  the  only  white-flowered  Aletris  in  the 
Altamaha  Grit  region.  In  May  I  saw  it  in  the  counties  of  Ware, 

Coffee  (;/<?.  2201)^  Wilcox,  Irwin  and  Berrien,  in  rather  dry  pine- 
barrens.  It  was  previously  known  only  from  the  type-locality  \n 
northeastern  Florida. 

Dr.  Chapman  describes  the  flowers  of  both  A.  aurea  and  A. 

fan?wsa  as  either  white  or  yellow,  but  it  is  now  pretty  evident  that 

his  y^Wov^  farinosa  was  A.  liitea  Small, f  and  his  white  aitrca,  A. 

obovata  Nash  ;  so  the  description  of  these  two  newer  species  has 
considerably  facilitated  our  understanding  of  the  genus.  Like 

A,  hitca^  which  often  grows  with  it,  and  blooms  at  the  same  time, 

A,  obovata  differs  from  A.farinosa  in  range  and  from  A.  aurea  in 
time  of  flowering. 

With  A.  liitea  and  A.  obovata  at  the  place  where  I  collected 

the  latter  (near  Douglas)  were  a  h\\  specimens  intermediate  in 

appearance,  probably  hybrids. 

HVMENOCALLIS    sp. 

At  the  end  of  April  a  Hynunocallis  {no.  21'jg)  in  full  bloom 

Was  conspicuous  in  the  brackish  marshes  at  the  upper  end  of  Mc- 

Queen Island  in  Chatham  County,  about  five  miles  from  Savan- 

nah by  the  Tybee  Railroad.  It  had  only  one  or  two  flowers, 

usually  two,  on  each  scape,  and  the  leaves  were  only  about  2  cm. 

wide.     This  plant  seems  to  have  been  known  to  LeConte,  Feay, 

See  Bull.  Torrey  Club  31  :   20.      1904. 
t  See  Bull.  Torrey  Club  32  :   154.      I905. 
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and  some  of  their  predecessors,  but  in  the  present  state  of  the  lit- 

erature bearing  on  the  genus  it  is  difficult  to  decide  whether  it  has 

ever  received  a  tenable  name.  It  is  certainly  distinct  from  a  species 

which  grows  in  shady  swamps  in  the  Lower  Oh'gocene  region  and J 

H) 

the  southeastern  states  outside  of  Florida,  and  one  of  them  is  very 

Figure  5.     IlynunocaUis  sp.  in  Seventeen  Mile  Creek,  Coffee  County.     May  12. 
The  creek  was  very  nearly  dry  at  the  time,  but  water  often  covers  this  spot. 

local,  growing  only  along  the  fall-line.  These  three  species  are 

recognized  in  Mohr's  Plant  Life  of  Alabama,  but  it  is  not  certain 
that  they  are  correctly  named  there.  The  study  of  this  genus  is 

complicated  by  the  fact  that  some  species  are  said  to  produce  more 
flowers  in  cultivation  than  in  the  wild  state,  and  several  of  them 
wxre  first  described  from  cultivated  specimens. 
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What  seems  to  be  exactly  the  same  plant  was  seen  in  a  creek 
swamp  in  Coffee  County  in  May,  and  the  illustration  of  it  sub- 

joined (figure  5)  may  enable  some  future  monographer  to  deter- 
mine the  species- 

Quercus  geminata  Small,  Bull  Torrey  Club  24  :  438.      1897 

This  has  been  known  hitherto  only  as  a  shrub  or  small  tree, 

ranging  from  Florida  to  Mississippi.  While  collecting  timber 

specimens  in  the  winter  I  had  occasion  to  study  the  live-oaks  on 

the  sand-hills  of  the  Altamaha  Grit  region,  and  found  them  to  be 
all  of  this  species.  In  Coffee  County  {rto,  20^0)  it  is  sometimes 
thirty  feet  tall,  with  a  trunk  two  feet  in  diameter,  which  when  full 

grown  is  never  erect,  but  ascending  or  curved. 
Its  distribution  has  not  been  well  worked  out  yet,  but  it  can 

probably  be  found  in  every  county  in  the  lower  half  of  the  coastal 

plain  of  Georgia.  Q.  virginiana,  with  which  it  was  formerly  con- 
fused, seems  to  be  confined  to  the  immediate  vicinity  of  the  coast 

and  to  the  lime-sink  region  (which  are  just  the  regions  where 
Tillandsia  nsneoides  grows  most  luxuriantly).  These  two  oaks  are 

not  as  distinct  as  one  might  wish,  however,  and  on  Tybee  Island 

I  have  seen  specimens  which  might  be  referred  about  equally  well 
to  either. 

Clavtonia  virginica  L. 

In  the  swamp  of  the  Oconee  River  near  Beech  Hill,  Wilkinson 

County  (see  figure  2),  April  13  {jw.  2120),  This  is  the  only 
place  where  I  have  seen  it  in  the  South.  Its  habitat  is  certainly 

very  different  there  fronj  what  it  is  in  New  York  City,  where  it  is 
almost  a  weed. 

Sagina  decumbens  SiMiTHii  (Gray)  Wats. 

What  seems  to  be  this  little-known  plant  was  collected  in  a 

hammock  (see  page  453)  on  Tybee  Island  on  April  30  {710.  2173), 

It  was  past  flowering,  but  was  readily  distinguishable  from  S.  de- 
tlv It  was 

adjacent  Pennsylvania. 

J 

There  are  a  number  of  plants  on  the  sea  islands  of  Georgia, 

\ 
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growing  in  apparently  perfectly  natural  places,  whose  indigeneity 

is  doubtful,  and  this  is  one  of  them. 

* 

Magnolia  acuminata  L. 

Collected  in  rich  woods  at  the  extreme  coastward  edge  of  the 

Cretaceous  region,  about  two  miles  northwest  of  Lumpkin,  May 

25  {no.  222  f).  I  saw  only  one  tree,  but  was  informed  by  a  native 

that  there  Is  a  good  deal  of  it  in  the  vicinity,  and  that  its  wood  is 

a  favorite  material  for  hoe-handles. 

Saxifraga.virginiensis  Michx. 

On  sandstone  rocks  on  a  bluff  along  McBean  Creek  in  the 

southeastern  corner  of  Richmond  County,  March  26,  in  flower 

{110,  2o6i\  This  station  is  in  the  Eocene  region,  about  twelve 

miles  below  the  fall-line,  and  seems  to  be  the  only  one  known  for 

this  species  in  the  coastal  plain. 

Dirca  palustris  L. 

On  the  sandy  bank   of  the  Oconee  River  opposite  Dublin, 

Laurens  County  April  20  {iio.  2rj6).     This  locality  was  pretty 
well  exposed  to  the  sun,  and  is  rather  a  remarkable  one  for  a 

species  which  in  New  England  prefers  the  coolest  and  shadiest 

places. 
Aesculus  parviflora  Walt. 

In  rich  shady  w^oods  at  two  or  three  places  between  Lumpkin 
and  Omaha,  in  Stewart  County,  in  the  Cretaceous  region,  May  24 

and  25,  with  flower-buds  very  immature  (/lo.  222 j).  I  do  not 
know  of  any  other  station  in  Georgia  for  it.  The  habitat  and 

time  of  flowering  given  for  this  species  by  Chapman  and  Small 
seem  to  need  some  revision. 

PoLYCODiuM  REVOLUTUM  Greene,  Pittonia3:  325.      1898 

On  the  sand-hills  of  the  Allapaha  River  in  the  northeastern 

part  of  Berrien  County,  May  5  (y/<9.  2igi),  A  shrub  about  6  feet 

tall,  copiously  branched.  Previously  known  only  from  the  type- 
locality  In   Lake  County,  Florida.      This  species  is  not  mentioned 

*I  do  not  find  this  word  in  the  dictionaries,  but  it  appears  in  ih^  Journal  oj  Bot- 
any for  March,  1905  (page  90),  if  not  elsewhere,  and  there  seems  to  be  no  other  word 

to  express  the  same  idea. 
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in  Smairs  Flora,  but  seems  as  distinct  as  any  of  those  into  which 

this  Httle  genus  has  recently  been  divided. 

Leptopoda  Helenium  Nutt.   Gen.  2 :   174.      1818 

Frequent  in  moist  pine-barrens  and  shallow  ponds  in  various 
parts  of  the  coastal  plain,  flowering  in  April  and  May.  Collected 

in  Bulloch  {jto.  2i6f)  and  Sumter  {^no.  22ij)  counties.  This  cer- 
tainly seems  generically  distinct  from  Hclenuivi^  in  which  it  has 

been  placed  by  many  authors  ;  but  lam  unable  so  far  to  distin- 
guish more  than  one  species  of  Leptopoda, 

College  Point,  New  York. 





The  Polyporaceae  of  North  America— XII,    A  synopsis  of  the  white 
and  bright-colored  pileate  species 

William  Alphonso  Murrill 

A  synopsis  of  species  with  brown  context  was  given  in  article 
XI  of  this  series.  The  present  paper  deals  with  the  genera  and 
the  principal  described  species  having  a  white  or  bright-colored 
context  and  a  distinct  pileus.  The  species  of  certain  genera  are 
so  numerous  that  they  must  form  the  subject  of  a  separate  article. 

Subfamily   i.     POLYPOREAE 

It  is  not  always  possible  to  draw  a  distinct  line  of  cleavage  in 

this  group.  MicroporclliiS,  for  example,  has  sessile  forms  which 
are  thin  and  multizonate ;  Funalia,  while  usually  brown,  has  some 

Polyp 

Polyp. 
Hexagon 

In  distinguishing  the  subfamilies,  also,  certain  species  of  Fames 

are  annual  at  times,  while  normally  annual  plants  may  assume  a 
perennial  appearance  under  favorable  conditions.  Poroid  forms 

o^Agaricus  are  always  liable  to  confuse  the  beginner.  The  classifi- 

cation here  adopted  is  acknowledged  to  be  imperfect  and  artificial, 
but  it  is  hoped  that  it  will  lead  to  something  better  when  our 

Knowledge  of  the  plants  treated  is  more  complete. 

Synopsis  of  tbe  Polyporeae  witli  wliite  context 
Hymenophore  sessile. 

Tubes  hexagonal,  arranged  in  radiating  rows;  context  thin.         I.  Hfxagona. 

Tubes  alveolar;  context  thin,  dry,  surface  2onate.  2.  Favolus, 

lubes  mostly  shallow,  marginal  and  obsolete  ;  hymenium  hyd- 
noid  or  irpiciform  at  a  very  early  stage.  3-   Irpiciprns. 

Tubes  normally  poroid,  sometimes  irpiciform  from  the  rupture 
of  the  dissepiments  at  maturity. 

Hymenium  at  length  separating  smoothly  from  the  context,  4.   Fipoforus. Hto 

Pileus  very  soft,  spongy  and  elastic  throughout. 

Hymenophore   of    immense    size ;    tubes   small, 

fragile  when  dry.  5-  Dendrophagm. 

Hymenophore  small  ;  tubes  large,  not  fragile.        6.  Spongiporus. 

469 



470  MUKRILL  :     POLYPORACEAE    OF    NORTH    AMERICA 

Hymetiophore  stipilate. 
Stipe  compound. 

Stipe  simple. 

Pileus  more  or  less  firm,  flexible  or  rigid. 

Context  duplex,  spongy  above,  firm  below  ;  sur- 
face sodden  and  bibulous.  7-   Spongipellis . 

Context  not  duplex  as  above. 

Pileus  fleshy- tough  to  woody  and  rigid  ;  sur- 
face rarely  zonate. 

Surface  anoderm. I 

Hymenium   more   or   less   smoke- 

colored  at  maturity.  8.   Bjerkaudera. 
Hymenium  white  or  pallid. 

Context  fleshy  to  fleshy-tough, 

friable  when  dry,  9.    7yromyces, 

Context   punlcy  to  corky,  not 

friable  when  dry.  10.    TrameUs. 

Surface  pelliculose  ;  plants  chiefly  trop- 
ical. 

Plants  small,  5  cm.  or  less  in  di- 
ameter. II.    Rigidoporm. 

Plants  large,  more  than  5  cm.  in 
diameter. 

Hymenium  flesh-colored.  12.  Earliella, 

Hymenium  white  or  pallid.       13.    Cithamyces. 
Pileus  thin,  leathery  and  more  or  less  flexible ; 

surface  usually  zonate, 

Hymenophore  preceded  by  a  cup-shaped 

sterile  body.  14.   Poronidtthis. 
Hymenophore  not  as  above, 

Hymenophore     normally    pileate ; 

tubes  small  and  regular.  15.    Coriolus, 
Hymenophore      semi-resupinate  ; 

tubes  irregular,  16,    Coriokilus, 

17-    Grifola. 

Plants  fleshy,  terrestrial.  18.  Sciitlger. 
Plants  tough,  epixylous. 

Tubes  large,  hexagonal  and.  radially  elongated  from 
the  first. 

Tubes  not  as  above. I.   Hexagon  a. 

Pileus  inverted,  erumpent  from  lenticels.  19.  Forodiscus. 
Pileus  erect  or  lateral,  not  erumpent. 

Context  duplex,  spongy  above,  woody  below.  20.  Abortiponts. 
Context  homogeneous,  firm. 

Surface  zonate.  21,  Microporellus. 

Surface  azonate,  22-  Polyporus. 

I.   HEXAGONA  Pollini,  PL  Nov.  35,  //.  2,3.      1816 

T}^pe  :  Hcxagona  Mori  PolHni. 

Hymenophore  small,  annual,  epixylous,  flabelliform  to  rem- 
form,  rarely  circular,  stipitate,  the  stipe  sometimes  much  reduced; 
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surface  smooth  or  tessellated,  margin  thin  ;  context  thin,  white, 
fibrous,  fleshy  to  tough,  usually  fragile  when  dry;  hymenium  of 
radiating  rows  of  large,  thin-walled,  hexagonal  tubes,  usually 
radially  elongated  ;   spores  smooth,  hyaline. 

Species:    H.  alveolaris  (DC.)  Murr.,  H,  micropora  Murr.,  H. 
daedalea  (Link)  I\Iurr.,  H,  Wilsonii  Murr.,  //.  hispidiila  (B.  &  C.) 
Murr.,  H.princeps  (B.  &  C.)   Mum,  H.  fragilis   Murr.,  H.  flori- 
dana  Murr.,  H.   tessellatida  Murr.,  H,  capcrata  (Pat.)   Murr.,  H, 
bmnncola  (B.  &  C.)   Murr.,  FL  ptirpiirascens  (B.  &  C.)  Murr.,  //. 
portoricensis    Murr.,  H.  hondtirensis    Mum,  H,  indurata   (Berk.) 
Murr..  H.  cttaillata  (Mont.)  Mum,  H,  Taxodii  Mum      [See  Bull. 
Torrey  Club  31  :   325-333.      1904 

2.   FAVOLUS  Beauv.  Fl.  Ovvar.  i  :    i.  //.  /.      1805 

Type  :  Favohis  Jnrtus  Beauv. 

^rr;//V//?/;// Kuntze,  Rev.  Gen.  515.      189,3.     Type:  Favolus  Jurtns 
Beauv. 

Hymenophore  small,  annual,  epixylous,  sessile,  dimidiate  or 

rcniform  ;  surface  multizonate,  margin  thin  ;  context  thin,  leath- 
ery, pallid  or  brown;  tubes  alveolar;  spores  smooth,  hyaline. 

Species  :  F.  tennis  (Hook.)  Murr.,  F.  varicgatiis  (Berk.)  Mum 

[Sec  Bull.  Torrey  Club  32  :  99-103.      1905.]      The  first  species 
is  usually  white  xw  substance,  the  other  brown. 

3.  Irpiciporus  gen.  nov. 
Irp 

Hymenophore  annual,  epixylous,  sessile,  effused-reflexed, 
white  or  pallid  throughout ;  surface  anoderm,  glabrous  or  velvety, 

not  distinctly  zonate,  margin  acute  ;  context  white,  coriaceous  or 

corky;  hymenium  hydnoid  or  irpiciform  with  traces  of  shallow 
obsolete  tubes  near  the  margin ;  spores  smooth,  hyaline. 

Hyuopsis  of  the  I^ortli  American  species 

Teeth  a  centimeter  or  more  in  length  ;  pileus  often  large  and  thick.        /.  mollh. 

Teeth  one-half  a  centimeter  or  less  in  length  ;  pileus  thin  and  shortly  reflexed. 
/.   Tulipiferae. 

Irpiciporus  mollis  (B.  &  C.) 

Fpcx  mollis  B.  &  C  Hook.  Jour.  Bot.  1 :   216.      1849. 

Irpcx  crassns  B.  &  C.  Hook.  Jour.*  Bot.  i  :  236.    1849; 
Described  under  the  former  name  from  Raveners  collections 

in  South  Carohna  and  under  the  latter  lower  down  on  the  same 
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page  from  plants  collected  by  Curtis  high  up  on  the  trunk  of  a 

living  oak  in  North  Carolina.  The  distinct  zones  on  the  context 

appear  to  accompany  luxuriant  growth,  being  present  in  very  large 

plants  known  by  Berkeley  as  /.  crassus. 

This  species  is  often  met  with  upon  decaying  wood  of  oak, 

locust,  apple  and  various  other  deciduous  trees  throughout  tem- 
perate North  America. 

New   York,    Cook;    New   Jersey,    Ellis;    Virginia,    Murrill; 

Georgia,  Harper ;  Florida,  Calkins,  Lloyd;  Ohio,  Morgan;  Mich- 
igan, Pictcrs. 

Irpiciporus  Tulipiferae  (Schw.) 

Boletus  Tulipiferae  Schw.  Syn.  Fung.  Car.  73.      1818. 

Irpcx  Tulipiferae  Fr.  Epicr.  523.      1838. 

Described  from  Schweinitz'  Carolina  collections  on  dead  trunks 
oi Liriodcndron,  as  follows: 

**  B.  P,  maxima  effusa  margine  involuto  tenui   albida,  poris 

maximis  acutis  prominulis  asperis  irregularibus.'' 
This  species  is  considered  by  many  the  same  as  /.  sinnosns  Fr. 

(Elench.  Fung.  145,  1828),  described  from  specimens  observed 
for  several  years  on  fallen  oak  branches  in  Sweden  and  others  sent 

from  Ruthenia  by  Weinmann.  Bresadola  goes  further  and  adds 
/.  laeteiis  Fr.,  /.  canescens  Fr.  and  /.  Bresadolae  Schulz.  to  the  list 

of  synonyms.     In  any  case,  Schweinitz*  name  is  the  oldest.' 
This  is  one  of  the  commonest  fungi  in  our  woods,  the  thin 

effused  pllei  often  extending  the  whole  length  of  branches,  and 
even  entire  trunks,  of  dead  deciduous  trees  of  all  kinds.  A  few 
collections  are  as  follows  : 

iin;  New  York,  Peck,  Shear,  Britton ;  Pennsyl- 
vania, Sitmstine,  Murrill ;  New  Jersey,  Ellis,  Britton,  Murrill; 

Virginia,  Murrill ;  Tennessee,  Murrill;  Ohio,  Selby,  Morgan; 
Missouri,   D  erne  trio ;  Kansas,  Bartholomezv ;   Wisconsin,  Baker  ; 

Mac< 

Mexi 

Species  inquirendae 
F 

Irfex  pallescens  Fr.  Epicr.  522.  1838.  Described  from 
plants  collected  by  Schweinitz  in  North  America  on  trunks  of 
Liriodendron. 
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4- 
Myc.  3=*:   17.     188 1 

Type  :  Boletus  bcUtlimis  Bull. 

Hymenophore  annual,  epixylous,  umbonate-sessile ;  surface 
smooth,  azonate,  pelliculose ;  context  white,  fleshy-tough  ;  hyme- 
nium  at  length  separating  smoothly  from  the  context,  tubes  white, 
thick-walled  ;  spores  smooth,  cyHndrical,  hyaline. 

Species  :  P.  suberosus  (L.)  Murr,  [See  Bull.  Torrey  Club  30  ; 
424,  425.      1903. 

5.  Dendrophagus  gen.  nov. 

Type  :  Polyponts  Colossus  Fr. 

Hymenophore  very  large,  but  of  light  weight,  annual,  epixy- 
lous,  sessile,  dimidiate,  thick  and  pulvinate ;  surface  pelliculose, 
glabrous,  azonate,  margin  very  obtuse  ;  context  very  thick,  soft 
and  spongy  throughout ;  tubes  small,  dark-colored,  thin-walled, 
fragile  ;  spores  smooth,  hyaline. 

Dendrophagus  Colossus  (Fr.) 

Poly  poms  Colossus  Fr.  Nov.  Symb.  56.      185  i. 
Described  from  material  collected  by  Oersted  on  stumps  ot 

Cedrda  odorata  at  Puntarena  in  Costa  Rica  as  follow^s  : 

*'Pileo  floccoso-suberoso  moUi  crasso  pulvinato,  margine 
tumido  obiusissimo^  primitus  cuticula  tenella  laevi  vernicea  sul- 
furea  tecto,  eaque  secedente  scabroso,  contextu  stuppeo  mollissimo 

alutaceo-pallescente,  poris  minutis  elongatis  molUbus,  intus  fusce- 
scentibus." 

"  Portentum  mirabile  et  magnitudine  et  ponderis  levitate. 
Fungus  dimidiatus,  sessilis,  reniformis  sed  undulatus,  crassimus 

(3-4  unc.)  etiam  in  margine  obtusissimo,  contextu  stuppeo-fomen- 

tario  (nullo  modo  fibroso  ut  in  Spongiosis),  mollfssima,  alutaceo- 

pallida  1.  isabellina.  Pileus  extus  quoque  molh'ssimus,  ut  digito 
press  us  foveas  relinquat  persistentes,  undulatus,  more  P.  bctulini 
tectus  cuticula  laevi  vernicea  arete  adnata  citrina,  et  in  hoc  statu 

pileus  politus  apparet,  at  cuticula  secedente  scabrosus  evadit  et  de- 
colorans.  Pori  valde  longi  et  densi,  absque  trama  discolor!  et  a 

pileo  separabiles,  ore  minuto,  exsiccati  nigrescentes,  intus  fusces- 
centes;  in  vivo  enim  admodum  molles  et  hinc  in  exsiccatis  con- 

fluunt  in  callum  nigricantem  absque  poris  extus  conspicuis.  ̂   Ad 

truncos  ins.  San  Jan  Indiae  occid.  lectus  est  fungus  aeque  gigan- 
teus,  textura  eadem,  modo  obscurior  et  pondere  gravior  ;  sed  pileus 

epelliculosus,  scabrosus,  nigrescens.     Pro    forma    prions  exolcta 

'Co/' 
hab"~  " 
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Plants  collected  by  Millspaugh,  no,  578^8,  in  Yucatan,  appear 

to  be  iitimature  specimens  of  the  above  species.  Oersted's  original 

plants  are  still  preserved  at  Upsala.  Further  tropical  explora- 
tion will  doubtless  discover  more  of  this  remarkable  species. 

6.    Spongiporus  gen.  nov. 

Type  :  Polyporus  lettcospongia  Cooke  &  Hark. 

Hymenophore  small,  annual,  epixylous,  sessile,  dimidiate^ 
pulvinate  ;  surface  white,  anoderm  to  subpelliculose,  azonate, 

soft  and  elastic  ;  context  white,  extremely  soft  and  spongy  through- 
out;  hymenium  rigid,  somewhat  discolored,  tubes  large,  irregular, 

thin-vvalled,  lacerate;  spores  smooth,  hyaline. 

Spongiporus  leucospongia  (Cooke  &  Hark.) 

Polyporus  Icucosp 106.      1883. 

This  species  was  described  from  plants  collected  by  Harkness 
at  an  altitude  of  2,400  meters  in  the  Sierra  Nevada  Mts.,  California, 

in  1882,  growing  upon  decaying  pine  and  spruce  logs.  Plants 

sent  to  Ellis  under  the  name  of  P.  labyrmtJdcus  Schw.  were  for- 
warded to  Cooke,  who  said  they  were  clearly  not  P.  labyrinthicns 

and  suggested  that  they  be  described  as  new  under  the  name  of 

Polyporus  leucospongia,  an  eminently  appropriate  name,  since  the 
whole  pileus  is  pure  white  and  as  soft  as  a  delicate  sponge  when 
young.  Specimens  have  since  been  several  times  collected  in 

Colorado  by  Bethel  at  about  i,6oo  meters  on  coniferous  logs  pro- 
jecting from  the  snow.  In  such  localities,  he  says,  the  plant  is 

common,  covering  the  ends  of  all  such  projecting  logs.  Crandall 
has  also  found  it  in  Colorado  and  Nelson  in  Wyoming. 

In  Saccardo's  Sylloge  this  species  is  queerly  mixed  with  P. 
labyrinthicns,  an  error  which  clearly  originated  at  Kew,  for  the 
sheet  containing  specimens  of  P.  labyrinthicns  labeled  "  U.  S.,  C. 

B.  Plowright"  contains  also  at  the  bottom  two  packets  oi  P.  leuco- 
spongia from  Harkness,  no.  1012,  collected  in  California  on  Pinus 

contorta  and  sent,  as  we  know,  under  the  name  of  P,  labyrinthicns. 

7.    SPONGIPELLIS  Pat.  Hymen.  Europ.  140.      1887 
Type  :  SpongipclUs  spumcns  (Sow.)  Pat. 

Postia  Karst.   Rev.   Myc.  3^   17.      1881.     (Not  Posiia  Boiss.  & 
Blanch.    1875.)     Ty^\  Polyporus  bor calls  Vx. 
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Hymenophore  annual,  epixylous,  sessile,  dimidiate,  simple  or 
imbricate,  rather  large;  surface  white,  anoderm,  sodden  and  bibu- 

lous ;  context  white,  duplex,  spongy  above,  firm  below  ;  hymenium 
concolorous,  tubes  thin-walled  ;  spores  smooth,  hyaline. 

r 

Synopsis  of  the  Korllt  American  species 
Context  coarsely  fibrous  ;  tubes  medium;  plant  common  on  coniferous  wood. 

S.  borcalis. 

Context  finer  ;  tubes  smaller  ;  plant  found  on  deciduous  wood.  S,  gahctifuts. 
m 

Spoxgipellis  borealis  (Fr.)  Pat.  Tax.  Hymen.  84.      1900 
Polyponts  borealis  Fr.  Syst  Myc.  i  :  366.      1821. 

Described  from  material  collected  on  trunks  of  Abies  in  the 
mountains  of  Smoland  as  follows  : 

"  R  albus,  pileis  fibroso-suberosis  moUibus  subvillosis,  demum 
subfulventibus,  poris  tenuibus  inaequalibus. 

,  **  Recens  inodorus,  siccus  odorem  aniseum  dcbilem  spargit Inibricatu?5,  subconcrescens,  2  unc.  &  ultra  latus  &:  crassus,. 
superne  convexus,  nunc  velutinus,  nunc  strigosus,  margine  acuto, 
subtus  planus.  Fori  albi,  lacerati,  sinuoso  &  subrotundi,  angustis- 
simi,  tubulos  longos  formant." 

In  the  Elenchus,  Fries  separates  two  v^arieties,  inonla)ms  and 
spathidatus,  and  notes  that  the  species  is  extremely  abundant  on 
fir  trunks  in  the  mountains  of  Omberg. 

This  plant,  although  well  known  in  Europe  and  fairly  common 

m  the  northern  parts  of  America,  is  still  very  imperfectly  known 
by  many  of  the  botanists  and  most  o{  the  collectors  in  this 

country.  It  occurs  on  coniferous  trees  only,  being  found  most 
frequently  in  America  on  the  hemlock.  Much  more  needs  to  be 

learned  of  its  distribution.  From  what  is  known  of  it  in  Europe, 
one  would  expect  to  find  it  throughout  North  America  as  far 

south  as  Virginia,  but  American  collections  are  very  meager,  as 
the  following  will  show  ; 

Finland,  Karsteu ;  Sweden,  Romcll ;  German}^  Allcscher ; 

^yvo\^  Bresadoia  ;  Scotland,  Berkeley;  Canada,  Dearness ;  New 

York,  Cook,  Atkinson^  Murrill,  Mrs.  Livingston;  Pennsylvania, 
Gentry^  Stevenson. 

Spoxgipellis  galactinus  (Berk.)  Pat.  Tax.  Hymen.  84.      1900 

Polyporus  galaetinns  Berk.  Lond.  Jour.  Bot.  6:  321,      1847. 
Collected  by  Lea  on  rotten  trunks  near  Waynesviile,  Ohio,  in 

the  autumn  of  1S44  and  thus  described  by  Berkeley  : 
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"Pileus  2-3  inches  broad,  i|  inch  long,  dimidiate  or  reniform, 
and  elongated  behind,  convex  uneven,  milk-white,  clothed  with 

strigose  down  of  a  soft,  fleshy  substance,  zoned  within  and  con- 
sisting of  radiating  fibers. 

'*  Hymenium  flat,  or  slightly  concave.  Pores  y^^  of  an  inch 
broad,  scarcely  visible  to  the  naked  eye,  but  giving  to  the 
hymenium  a  silky  lustre,  white;  dissepiments  very  thin,  slightly 
uneven. 

*'  Nearly  allied  to  PoL  undiilattcs  Schwein,  and  PoL  symphyton 
Schwein.  The  dried  specimens  are  rigid,  and  sometimes  have  the 

margin  dark  brown." 
This  species  was  determined  by  Cooke  as  P.  horcalis  and  is 

usually  seen  under  that  name  in  collections.  It  may  be  dis- 
tinguished by  its  smaller  tubes,  its  less  fibrous  context  and  its 

habit  of  growing  on  deciduous  instead  of  coniferous  trees.-  One 
of  its  favorite  hosts  is  the  apple-tree,  on  which  it  has  several  times 

been  found  in  New  York  and  Connecticut,  growing  inside  par- 

tially decayed  trunks  or  emerging  from  knot-holes  in  living  trees. 
When  fresh  it  is  pure  white  or  watery  white  and  so  full  of  water 

that  this  may  be  squeezed  out  as  from  a  sponge.  On  drying,  it 
usually  assumes  a  sordid  tint,  especially  near  the  margin. 

Specimens  are  at  hand  from  Canada,  Dcarness  ;  Massachusetts, 

Undenvood ;  Connecticut,  Earle,  Miss  White ;  New  York,  Under- 
wood,  Earh\  Stewart,  Peck,  Banker ;  Delaware,  Commons ;  Ohio, 
Morgan,  Lloyd. 

Species  inquirendae 

Boletus  undulatus  Schw.  Syn.  Fung.  Car,  70.  18 18.  Poly- 
poms  nndidatus  Fr.  Elench.  Fung.  87.  1828.  Described  by 
Schweinitz  from  Carolina  as  follows  : 

**  B.  major  subimbricatus  spongiosus  lutescens,  pileo  undulato 
hirto  margine  zonato,  poris  minutis  candidis.  Eleg^ns  fungus  ad 
truncos  rarius  occurrit,  in  longitudinem  expansus,  interdum  fere 
substipitatus,  aetate  indurescens.  Pileus  basi  incrassatus,  strigoso 

hirtus,  margine  substrlgosus.*' 
Fries  makes  the  following  comments  on  this  species  in  the 

Elench us  : 

*'  Major  in  longitudinem  extensus,  interdum  postice  porrectus, 
junior  spongiosus,  aetate  indurescens.  Pilei  basi  incrassati,  strigoso- 
hirti  ex  Auctore,  sed  in  meo  Specimine  tantum  rugosi  et  quoad 
colorem  fumosi.  Pori  minuti,  obtusi,  integri,  in  meo  specimine 
sordidi.  Caro  crassa,  fibrosa,  subzonata,  albida.  Mihi  P,fnmoso 
proximus  visus  indeque  hoc  loco  collocatus." 
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Trametes  malicola  B.  &  C.  Jour.  Acad.  Sci.  Phila.  II.  3  :  209. 
1856.  Described  from  specimens  collected  by  Schweinitz  on  the 
trunk  of  an  apple-tree  at  Bethlehem,  Pennsylvania,  and  determined 

populimis 
When 

his  herbarium  was  examined  by  Berkeley  and  Curtis,  this  species was  described  as  new  as  follows  : 

"Imbricatus,  ligneus  ;  pileis  dimidiatis  postice  decurrentibus subvillosis  subzonatis,  ligneo-umbrinis  ;  poris  mediis  dissepimentis 
crassis  subtomentosis." 

8.  BJERKANDERA  Karst.  Aledd.  Soc.  Faun,  et  Fl. 
Fenn.  5:  38.      1S79 Polyp 

Merisiiia 
Gill.  Champ.   Fr.    i:    6'^^.   1878.     (Not  Mcrisma  Per- 

soon.)     Type  :  Boletus  imberbis  Bull. 

Myriadoponis    Peck,    Bull.  Torrey   Club   ii  :   2j.   1884.     Type: 
Myriadoponis  adustus  Peck. 

Hymenophore  annual,  epixylous,  sessile,  anoderm,  glabrous, 
azonate,  corky ;  context  white,  tough  or  woody,  not  friable  when 
dry  ;  tubes  thin-walled,  more  or  less  smoke-colored,  mouths  poly- 

gonal ;  spores  smooth,  hyaline. 
The  species  of  Bjerkandcra  will  be  treated  in  a  future  paper. 

9.  TYROMYCES    Karst.  Rev.  Myc.  3^:17.      1881 
Type  :  Polyporus  chioneus  Fr. 

Leptoporiis  Quel.  Ench.  Fung.   175.    1886.     (Not  Leptopora  Raf. 
1809.)     Type:  Polyporus  tephrolaiais  ¥r. 

Oligoporus  Bref   Unters.  8:114.  //.  7.  /.  12-22.    1889.      Type: 
Oligoporus  farhiosits  Bref. 

Hymenophore  annual,  epixylous,  sessile,  anoderm,  azonate, 
glabrous  or  nearly  so  \  context  white,  fibrous,  fleshy  to  fleshy- 
tough,  rigid  and  friable  when  dry  ;  tubes  thin-walled,  white  or  yel- 
lowish,  mouths  polygonal;  spores  smooth,  hyaline. 

The  species  of  Tyromyces  will  be  treated  in  a  later  number  of 
this  series. 

10.  TRAMETES   Fn  Gen.  Hymen,  ii.      1836, 

T}^pe  :  Polyporus  suaveolais  L. 
Hymenophore  annual,  epixylous,  sessile;  surface  anoderm, 

white,  azonate ;  context  white,  hom.ogeneous,  coriaceous  to  soft- 



478  Murrill:   Polvporaceae  of  North  America 

corky ;  hymenium  concolorous,  rigid,  tubes  thin-walled,   mouths 
circular  to  irregular;  spores  smooth,  hyaline. 

The  species  of  this  genus  will  be  considered  in  a  later  paper. 

II.  Rigidoporus  gen.  nov. 

Type  :  Polyporus  microniegas  Mont. 

Hymenophore  annual,  at  times  reviving,  epixylous,  sessile, 

dimidiate,  conchate,  simple  or  imbricate  ;  surface  pelhculose,  mul- 
tizonate,  margin  thin,  incurved  Avhen  dr}^ ;  context  thin,  white, 

woody,  very  rigid  when  dry,  tubes  minute,  regular,  light-brown, 
mouths  pruinose  when  young  ;  spores  smooth,  hyaline. 

Rigidoporus  micromegas  (Mont.) 
'b'p 

184 

Polyporus  pluuibcus  Lev.  Ann.  Sci.  Nat.  III.  Bot.  5  :   136.      1846. i 

Polystictus  rufopictiis  Cooke,  Grevillea  15:  23,      i886, 

Besides  the  above  names,  assigned  to  Cuba  and  Guadeloupe 

specimens,  there  are  several  manuscript  names  and  doubtless  oth- 
ers in  publication  which  refer  to  the  same  species. 

This  plant  has  been  generally  known  under  the  name  of  P. 

zonalis  Berk.,  described  from  Konig's  Ceylon  collections  (Ann. 
Mag.  Nat.  Hist.  10:  Suppl.  375.  //.  10,  /  5.  1843).  ̂ ^  is  ex- 

ceedingly common  in  tropical  America  and  in  the  states  border- 
ing the  Gulf  of  Mexico,  occurring  usually  during  wet  weather  on 

water-soaked  logs  of  various  species  of  palms  and  other  broad- 
leaved  trees.  It  is  very  rigid  when  dry  and  the  pores  are  almost 
invisible.  Some  of  the  more  recent  collections  are  here  men- 
tioned. 

Cuba,  Earh\  U?idcrzuood,  Murrill;  Jamaica,  Earlc^  Underzvood ; 
Porto  Rico,  Eark\  Wilson;  Florida,  Richer ;  Louisiana,  Langlois ; 
Alabama,  Undcnvood^  Earle. 

12,  Earliella  gen.  nov. 

Type  :  Earliella  cube n sis  sp.  nov. 

Hymenophore  medium  to  large,  annual,  epixylous,  semi-re- 
supinate,  thin  and  dry  but  rigid;  surface  pelhculose,  glabrous, 
zonate,  more  or  less  reddish-brown  in  color;  context  white,  cori- 

aceous, zonate ;  hymenium  flesh-colored,  tubes  medium,  irregular, 
becoming  thin-walled  ;  spores  smooth,  hyaline. 
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Earliella  cubensis  sp.  nov. 

Pileus  annual,  often  reviving,  semi-resupinate,  laterally  ex- 
tended, conchate,  imbricate,  3-6  x  5-1 5  X  O.2-0.5  cm.;  surface 

thinly  encrusted,  glabrous,  rugose,  zonate,  dark  reddish-brown  be- 
hind, or  leaving  a  white  marginal  band  3-12  mm.  in  width  ;  margin 

tumid,  at  length  thin,  undulate  or  lobed,  fertile  ;  context  white, 
coriaceous,  concentrically  zonate ;  tubes  2-3  mm.  long,  2-4  to  a 
mm.,  white  within,  the  mouths  deep  reddish-flesh-colored,  fading 
to  white,  dissepiments  at  first  thick,  at  length  becoming  thin  and 
irregular  with  wavy  edges  ;  spores  ellipsoidal,  smooth,  hj^aline, 
3-4  X  5-6 /^  cystidia  none. 

The  type  plants  of  this  species  were  collected  by  Earle  and 
Murrill  {jio.  igj)  near  Herradura,  Cuba,  March  11,  1905.  They 
grew  on  a  decayed  fallen  deciduous  log  in  rather  moist  woods. 
The  species  was  collected  also  in  the  central  and  eastern  parts  of 
Cuba,  and  appears  to  be  fairly  well  distributed  and  quite  abundant 
in  the  island. J 
ica.  Berkeley  identified  the  plant  as  Polystictus  Persoonii  Fr., 

which  is  the  same  as  Daedaka  sanguinca  Kl.  (Linnaea  8:  481. 

1833),  described  from  Wight's  collections  in  the  East  Indies.  I 
have  this  latter  plant  from  Hawaii,  China,  Africa  and  Australia, 
and  there  is  a  close  resemblance  betw^een  it  and  the  American 

plant,  but  I  think  the  two  are  sufificiently  distinct.  If  P,  rudis 

Lev.  were  better  know^n  it  might  prove  to  be  an  earlier  name  for 
the  American  species  in  question. 

Cuba,  Earle  &  Murrill  104,   ipj^  204,  ̂ S^  ;  Jamaica,  Earlc 
4^9  ;  Mexico,  C,  L.  Smith;  Nicaragua,  Shimck, 

lES    INQUIREXDAE 

PoLYPORUS    RUDIS    Lev.   Ann.   Sci.    Nat.    III.   Bot   5:    133. 

1846.     Polyporiis  subfulvus  Cooke,  Trans.  Bot.   Soc.   Edinburgh 

^3-    153-      1878.      Described  from  plants  collected  by  Lherminier 

on  trunks  In  the  island  of  Guadeloupe  as  follows  : 

"  Pileo  coriaceo-suberoso  applanato  elongato  sessili  nudo  e 
basi  ad  niarginem  acutum  sinuosum  rugoso-radiato  concentrice 
sulcato,  postice  nigHcante,  antice  fulvo,  poris  minutis  rotundis  ore 

obtusis  fuscescentibus,  intus  contextuque  fulvis." 
This  description  may  have  been  made  from  an  old  discolored 

specimen. 
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13.  Cubamyces  gen.  nov. 

Type  :  Polyponis  aibcnsis  Mont. 

Hymenophore  large,  annual,  epixylous,  sessile,  thin,  dry,  con- 

chate ;  surface  pelli'culose,  glabrous,  normally  azonate ;  context 
white  or  yellowish,  thin,  homogeneous,  very  soft  and  elastic ; 

hymenium  concolorous,  tubes  small  and  regular,  rather  thick- 
walled,  firm  and  corky,  mouths  entire;  spores  smooth,  hyaline. 

Cubamyces  cubensis  (Mont.) 

Polyponis  aibensis  Mont.  Ann.  Sci.  Nat.  II.  Bot.  8  :   364.      1837; 

PI.  Cell.  Cuba  404.  //.  16.  /.  j.      1842. 

Originally  described  from  plants  collected  near  Havana,  Cuba, 

by  wSagra,  It  seems  especially  abundant  in  Cuba,  but  occurs  also 
in  southern  Florida  and  Central  America. 

Cuba,  Undertvood  &  Eaide  j/j,  5^^,  ̂ gd,  iiii ^  1204.,  1443, 

ij68^  Earle  &  Murrill  140,  jjy,  534,  414  ;  Florida,  Lloyd ;  Nica- 
ragua, Smith. 

Species  inquirendae 
A 

POLYPORUS    HAVANNENSIS    B.   &    C.    Jour.    LiuH.    Soc.    Bot.    10  I 

310.      1868.     Described  from  specimens  collected  by  Wright  on 
dead  wood  in  Cuba  as  follows  : 

''Pileo  dimidiato  convexo  zonato  fulvo-ochraceo  e  pubescente 
glabro  radiato-ruguloso,  margine  leviter  pulvinato  sterili  pubes- 

cente;  hymenio  pallido,  poris  parvis  subrotundis  acie  obtusis, 
Pileus  2  inches  wide,  I  inch  long  ;  pores  y^-jj-  inch  in  diameter. 
Allied  to  P.  ambus,  B[erk].,  but  with  larger  pores.'' 

This  species  appears  to  be  very  near  to  C.  cubensis, 

14.   PORONIDULUS  Murr.  Bull.  Torrey  Club  31  :  425.      1904 
Type  :  Boletus  conchifer  Schw. 

Hymenophore  annual,  tough,  sessile,  epixylous,  at  first  sterile 
and  cup-like,  the  fertile  portion  developing  from  the  sterile  ;  con- 

text white,  fibrous,  tubes  short,  thin-walled,  mouths  polygonal ; 
spores  ellipsoidal,  smooth,  hyaline. 

Species :  P.  conchifer  (Schw.)  Murr.  [See  Bull.  Torrey  Club 
31  :  425,  426.     1904. 

15.    CORIOLUS  Quel.  Ench.  Fung.  175.      1886. 
Type  :  Polyponis  zonatus  Fr. 

Hanscnia  Karst.  Medd.  Soc.  Faun,  et  Fl.  Fenn.  5:  39.      1879. 
i^ot  HanscnialMxcz.     1844.)     ly^e:  Boletus  hirsutiis\Nu\i. 
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Hymenophore  annual,  cpixylous,  sessile,  zonate,  anoderm, 
hairy  or  glabrous  ;  context  thin,  white,  flexible,  fibrous,  leathery  \ 
tubes  thin-walled,  white,  at  length  splitting  into  irpiciform  teeth  in 
several  species,  mouths  polygonal  or  irregular;  spores  smooth, hyaline. 

The  species  of  this  genus  will  be  treated  in  a  later  number  of 
this  series. 

1 6.    Coriolellus  gen.  nov. 

Sephim  Berk. 

Hymenophore  small,  dry,  annual,  epixylous,  semi-resupinate  ; 
surface  white,  anoderm,  usually  azonate  ;  context  white,  thin, 
fibrous  to  corky  ;  hymenium  concolorous,  tubes  thin-walled| 
usually  large  and  irregular,  dentate,  but   not  irpiciform;  spores smooth,  hyaline. 

Coriolellus  Sepium  (Berk.) 

Trmnctcs  Sepiiivi  Berk.  Lond.  Jour.  Bot.  6:  322.      1847. 
Described  from  specimens  collected  by  Lea  on  dry  fence-rails 

in  Ohio  as  follows  : 

"Pilei  effused  at  the  base,  reflexed  above,  laterally  connate,  at 
first  often  attached  by  the  vertex  or  triquetrous,  pale  wood-col- 

oured, finely  tomentose,  marked  with  numerous  darker  zones. 
Hymenium  pallid,  consisting  of  slightly  sinuous  pores  about  ̂ ^th 
of  an  inch  \n  diameter." 

This  species  occurs  on  various  kinds  of  structural  timber  and 

other  dead  wood,  especially  of  deciduous  trees,  throughout  most 
of  temperate  North  America.  Oak  and  chestnut  posts  and  poles 
with  the  bark  removed  frequently  supply  the  sporophores  in  great 
numbers.      Only  a  {^^  collections  are  here  mentioned  : 

Canada,  Macon 71 ;   Connecticut,  Hanni 

^> 

J 
ginia,  Miirrill ;   South  Carolina,  Ravenel ;    Tennessee,  Micrrill ; 
Ohio,  Lloyd ;   Kansas,  Cragin. 

17^  GRIFOLA  S.  F.   Gray,   Nat.  Arr.  Brit.  PL  I:  643.      1S21 

Type:  Boletus fro7tdostis  Dicks. 

Polypiliis  Karst.  Rev.   Myc.  3^ :   17.    188 1.     Type:  Boletus  fron- 
dosus  Schrank. 

Meripilns  Karst.  Bidr.  Findlands  Nat,  och  Folk  37 :  n.      18S2. 

Type  :  Boletus  giganteus  Pers. 

Cladojnej^is    Quel.    Ench.   Fung.    167.      1886.     ̂ y^^:  Poly  pants 
umbel latus  Fr. 
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Hymenophore  large,  annual,  stipitate^  compound,  intricately 
branched  or  lobed,  humus-loving  or  epixylous,  rarely  terrestrial, 
usually  found  at  the  base  of  a  tree-trunk  ;  surface  smooth,  pallid 
to  gray  or  brown  ;  context  white,  fleshy  or  fleshy-tough,  rigid  and 
fragile  when  dry;  tubes  large,  irregular,  thin-walled,  becoming 
friable  or  laclniate  with  age;  spores  hyaline,  smooth,,  rarely  ver- 
rucosa 

Species  :  G.  poripes  (Fr.)  Murr.,  G.  Sitmstinei  Murr.,  G,  fron- 

dosa  (Dicks.)  S.  F.  Gray,  G.  raviosissuua  (Scop.)  Murr.,  G.  Berkc- 

leyi  (Fr.)  Murr.,  G.  fractipcs  (B.  &  C.)  Murr.      [See  Bull.  Torrey 

Club  31  :   333-338.      1904]. 

18.  SCUTIGER  Paul.  Icon.  Champ. //.  j/.  /  /-j.      1793 

Type:  Sciitigcr tuberostis  Yd.wX, 

Albatrdlus  S.  F.  Gray  Nat.  Arr.  Brit.  PI.  i  :  645.     1821.     Type: 
Boletus  albidits  Pers. 

Caloporus   Quel.   Ench.    Fung.    164.    1886.     Type:    Boletus  sub- 
squainosus  L. 

Hymenophore  simple,  terrestrial  annual,  mesopous,  usually 
bright-colored:  surface  anoderm,  variously  decorated;  context, 
white,  rarely  colored,  fleshy  to  tough,  rigid  and  fragile  when  dry  ; 
hymenium   porose,  white   or   colored,    tubes  thin-walled ;  spores 
smooth,  hyaline. 

Species:  S.  Ellisii  {V>tx\^,")  Murr.,  5.  retipes  (Underw.)  Murr., 
S.  decurrens  (Underw.)  Murr.,  S.  cryptopus  (Ell.  &  Barth.)  Murr., 
5.  laeticolor  Murr.,  5.  cacndcoporus  (Peck)  Murr.,  S.  holocyane^is 
(Atk.)  Murr.,  S.  radicatns  (Schw.)  Murr.,  5.  siibradicatus  Murr., 

S.  grisetis  (Peck)  Murr.,  S.  persicinus  (B.  &  C.)  [Murr.,  5.  Whiteae 
Murr.     [See  Bull.  Torrey  Club  30  ;  425-432.      1903]. 

y 

19.    PORODISCUS  Murr.   Bull.  Torrey  Club  30:  432.      1903 
Type  ;  Peziza  pcndula  Schw. 

Enslinia   Fr.    Summ.    Veg.    Scand.    399.    1849.     (Not  Enslinia 
Rchb.  1S27.)     Type:  Sphaeria poaila  Schw. 
Hymenophore  small,  annual,  tough,  epixylous,  erumpent  from 

the  lenticels  of  dead  branches  ;  stipe  attached  to  the  vertex  of  the 
pileus,  usually  curved  at  maturity  ;  context  white,  fibrous,  tubes 
cylindrical,  short,  one-layered,  mouths  constricted  ;  spores  globose, 
smooth,  hyaline. 

30:  432-434- 

pemluhts  (Schw.)  ]\Iurr.      [S 
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20.    ABORTIPORUS  Mum  Bull.  Torrey  Club  31  :  421. 
Type  :  Boletus  distortus  Schw. 

Hymenophore  annual,  tough,  humus-loving;  stipe  normally 
central,  often  obsolete;  context  yellowish-white,  duplex,  spongy 
above,  woody  below,  tubes  thin-walled,  mouths  polygonal ;  spores 
subglobose,  smooth,  hyaline. 

Species  :  A.  distortus  (Schw.)  Murr.  [See  Bull.  Torrey  Club 
31:  421,  422.      1904]. 

21,  Microporellus  gen.  nov. 

Type  :  Polyporus  dealbatus  B.  &  C. 

Hymenophore  thin,  annual,  epixylous,  usually  flabeHiform, 
stipitate,  the  stipe  variously  attached  and  sometimes  much  re- 

duced ;  surface  anoderm,  multizonate  ;  context  thin,  white,  fibrous, 
rigid  and  fragile  when  dry ;  tubes  very  minute,  regular,  thin- 
walled,  fragile  when  dry;  spores  smooth,  hyaline. 

Synopsis  of  tlie  ̂ (ortti  American  species 

Plants  Avhite  or  pale  brownish,  the  color  not  changing  when  dry.  M.  dealbatus. 
Plants  lurid,  becoming  black  when  dry,  M.  holotephrus, 

+ 

Microporellus  dealbatus  (B.  &  C.) 

Polyporus  dealbatus   B.    &  C.  Ann.  Mag.  Nat.  Hist.  II.  I2  :  432, 
1S53. 

Polyporus  mutabilis  B.    &   C.  Ann.  Mag.  Nat.  Hist.  II.  12:  433. 
1853. 

Polyporus  petaliformis  B.   &  C.  Jour.    Linn.   Soc.  Bot.  lO  :  107. 1868. 

J 307 1868. 

Polyporus  Ravcnelii  ^.  %i  Z.  QxtvWXtd.  1:38.  1872.  Polystictus 

cretatus  Cooke,  Trans.  Bot.  Soc.  Edinburgh  13:  137.  1878. 

This  remarkably  variable  plant  was  originally  described  from 

the  collections  of  Curtis  in  South  Carolina,  and  has  since  been 

published  by  the  same  authors  under  several  different  names. 

The  types  at  Kew  show  abundant  variations,  but  no  good  charac- 

ters for  specific  separation.  The  species  ranges  southward  to  the 
West  Indies  and  into  South  America,  where  it  has  doubtless 
received  other  names. 

Collections  are  at  hand  from  South  Carolina,  Ravcncl ;  Georgia, 

Picker;  Y\on<^3.,  Ravend ;  Louisiana,  Langlois ;  KX^h^xu^.,  Peters , 
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Beaumont,  Eavle ;  Cuba,  Earle,    Underwood  &  Earlc  7j8,   ygj, 

1104a,  IJ16,  ijig,  T446. 
t 

w 

Microporellus  holotephrus  (B.  &  C.) 

Polypoms  holotephrus  B.  &  C.  Jour.  Linn,  Soc.  Bot.  10:315.     1 868. 

Described  as  follows  from  no,  j§2  of  Wright's  Cuban  collec- 
tions, although  Guiana  {Lepricttr  g2g)  is  mentioned  as  the  habitat. 

"  Luridus  ;  pileo  tenui  coriaceo  flabelliformi,  e  basi  attenuata 
lineato,  hie  illic  vinoso-tincto  zonato,  zonis  alternis  subtiliter  velu- 

tinis  scabris  brunneis;  poris  5-6-gonis  brevibus  minimis. 

'*  On  dead  wood.       Pileus    2\   inches   broad,   2  inches  long, 
radiato-lineate  ;    pores    A-^  inch   in    diameter.      A   very   curious 
species 

J I 

This  peculiar  plant,  known  only  from  the  original  collections, 
M. 

every  respect  except  color.  One  could  almost  believe  that  a  few 

very  young  plants  of  M.  dealbatus  had  for  some  cause  turned  en- 

tirely black  in  drying,  if  the  numerous  other  collections  of  this 

species  indicated  the  slightest  tendency  in  that  direction.    Another 

inconspicuous  to  the  unaided  eye. 

lioloteph 

22.    POLYPORUS  (Mich.)  Paul.   Icon.  Champ,  pi.  13,      I793- 

Type  :  Polypoms  Ulmi  Paul, 

Polypoms    (Mich.)  Adans.   Fam.   2:    10.     1763.      Not"  associable 
with  a  previously  published  binomial. 

Polyporcllus  Karst.  Medd.  Soc.  Faun,  et  Fl.  Fenn.  5:   37.      1879. 

Type  :  Polypoms  bmmalis  Fr. 

Leiicoponts  Quel.   Ench.   Fung.     165.    1886.     Type:   Leucoporus 
iubarins  Quel. 

Ceriopoms  Quel.  Ench.  Fung.  167.      1886.     Type  :  Boletus  squa- 
mo  sits  Huds. 

Melanopus  Pat.   Hymen.   Europ.    137.    1887.      Type:  Melanopus 
sqitmnosHS  (Huds.)  Pat, 

Hymenophore  annual,  epixylous,  small  and  simple,  very  rarely 

large  and  compound-  stipe  central,  excentric  or  lateral,  much  re- 
duced at  times  in  a  few  species,  often  partly  or  wholly  brown  or 

black  ;  surface  usually  smooth,  the  margin  at  times  ciliate  ;  con- 
text white  or  yellowish,  fibrous,  tough  to  corky  ;  hymenium 

porose,  rarely  alveolate  ;  spores  smooth,  hyaline. 
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Species  :  P.  hydniceps  B.  &  C,  P.  scabriceps  B.  &  C,  P.  virga- 
tus  B.  &  C,  P.  ddicatus  B.  &  C,  P.  dibaphus  B.  &  C,  P.  poly- 
poms  (Retz)  Murr.,  P.  Tuba  B.  &  C,  P.  craterellus  B.  &  C,  P. 
Acicula  B.  &  C,  P.  discoidcus  B.  &  C,  P.phaeoxanthus  B.  &  Mont., 
P.  colnmbicnsis  Berk.,  P.  obolns  Ell.  &  Macbr.,  P.  aevudans  B.  & 
Q.,  P.  aradaridlns  Murr.,  /l  arcidarius  (Batsch)  Fr.,  P.  variiporus 

Mont 

f
i
-
 

P.   arcidariforinis   Murr.      [See    Bull.    Torrey   Club   31  :  29-44 
1904  ;  and  Torreya  4  :    150,151.      1904 

Synopsis  of  the  Polyporeae  witli  bright-colored  context 
L 

Hymenophore  sessile  or  subsessile. 
Pores  yellow. 

Context  thick  and  fleshy,  plants  very  large.  I.    Laeiiporus. 
Context  thin  ;  plants  small.  2.  Flaviporellns, 

Pores  red. 

Context  very  soft  and  spongy,  tubes  large  and  irregular.     3.  Aurantipoi'eUns 
Context  firm,  tubes  small. 

Surface  anoderm,  tubes  fragile. 

Tubes   orange-colored,    becoming    dark    and 
resinous  on  drying.  4.   Aurantiportts. 

Tubes    remaining   orange- colored,    or    fading 
slightly. 

5.   Pycnoporellus, 
Surface  pelliculose,  tubes  firm  and  regular,  6.   Pycnoporns, 

Hymenophore  distinctly  stipitate  ;  context  yellow.  7.   Phaeoiopsis, 

I.    LAETIPORUS  Murr.  Bull.  Torrey  Club  31  :  607.      1904 

Type  :  Agaricus  spcciosus  Batarr. 

Hymenophore  annual,  epixylous,  fleshy,  anoderm,  cespitose- 
niultiplex  ;  context  cheesy  to  fragile,  light-colored,  tubes  thin- 
walled,  fragile,  bright-yellow,  mouths  irregularly  polygonal ;  spores 
smooth,  hyaline. 

Species  :  Z.  speciosus  (Batarr.)  Murr,      [See  Bull.  Torrey  Club 
31  :  607,  608.      1004, 

2.    Flaviporellus  gen.  nov. r 

Type  :  Polyporus  Splitgerberi  Mont. 

Hymenophore  small,  annual,  epixylous,  sessile  or  substipitate, 

flabelliform,  yellow  throughout ;  surface  anoderm,  margin  thin  ; 
context  very  thin  and  friable ;  tubes  small,  thin-walled,  fragile  ; 
spores  smooth,  hyaline  or  yellowish. 
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Flaviporellus  Splitgerberi  (Mont.) 

Polyporns  SpUtgcrbai  Mont.   Ann.    Sci.    Nat.   Bot.   11.    l6  :    109. 

1 841.     SylL  Crypt.  164.      1856. 

Poly  poms  sulplmratus  Fr.  Nov.  Symb.  79.      1851. 

Polyporns  rhcicolor  B.  &  C.  Jour.  Linn.  Soc.  Bot.  10  :  313.      1868. 

This  plant  was  described  from  Surinam,  Mexico  and  Cuba 

successively.  It  is  apparently  rare,  being  known  chiefly  from 

type  collections  at  Kew,  Paris  and  Upsala. 

3.    Aurantiporellus  gen.  nov. Polyp 

Hymenophore  large,  annual,  epixylous,  effused,  immarginate 

or  narrowly  reflexed  ;  surface  azonatc,  soft,  anoderm  and  orange- 
colored  when  young,  becoming  slightly  encrusted  and  darker  with 

age  ;  context  orange-colored,  extremely  soft  and  spongy  through- 
out ;  tubes  orange-colored,  very  large,  thin-w^alled,  irregular, 

lacerate,  fragile  ;  spores  smooth,  hyaline. 

Aurantiporellus  alboluteus  (Ell.  &  Ev.) 

Pomes  alboluteus  Ell.  &  Ev.   Proc.  Acad.  Sci.  Phila.  1895;   413. 
1895. 

Described  from  material    collected   by  Crandall    on    decayed 

trunks  of  Abies  subalpina  in  Colorado  as  follow^s  : 

'*  Effused  and  laterally  connate  for  several  centimeters,  about 
I  cm.  thick  and  5-6  cm.  broad,  immarginate  and  entirely  resupi- 
nate  or,  in  some  specc.  with  a  very  slight,  reflexed  margin  of 
soft,  spongy  texture  and  light  orange  color  within  and  without. 
Pores  large,  1-2  mm.  diam.,  with  a  thin,  membranaceous,  white, 

toothed  margin.'' 
In  1898  (Bull.  Torrey  Club  25:  513),  the  authors  add  the 

following  notes : 

"Additional  specimens  and  notes  of  this  species  show  that  it 
is  a  Polyporns  and  not  a  Fomes,  In  the  fresh  growing  state  it  is 
very  juicy  and  absorbs  moisture  to  a  remarkable  degree  so  that 
water  may  be  squeezed  out  of  it  as  from  a  sponge.  Some  speci- 

mens were  3-4  cm.  thick.  When  mature  the  pores  are  prolonged 
on  one  side  so  as  to  resemble  the  teeth  of  an  Irpex.  The  spores 
are  oblong,  hyaline,  8-12  x  3  /i.  Allied  to  Polyporns  leucospougia 
Cke.  &  Hark." 
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This  species  has  apparently  been  found  by  only  two  botanists. 
The  type  plants  were  collected  July  lo,  1894,  by  C.  S.  Crandall, 
no,  50,  upon  charred  trunks  of  ̂ fej-  on  the  crest  of  the  continental 
divide,  Colorado,  at  an  altitude  of  3,000  meters.  Specimens  were 
later  collected  by  Bethel,  710.  280,  at  Climax,  Colorado,  at  a  height 
of  3,390  meters,  on  the  ends  of  decaying  coniferous  logs  project- 

ing from  the  snow. 

4.  Aurantiporus  gen.  nov. Polyp 

Hymenophore  large,  annual,  epixylous,  sessile,  dimidiate;  sur- 
face anoderm,  sodden,  bibulous,  reddish-orange,  soon  fading;  con- 
text reddish-yellow,  fleshy-tough  to  woody,  juicy  when  fresh, 

rigid  when  dry,  conspicuously  zonate  ;  tubes  small,  slender,  thin- 
walled,  brilliant  orange  when  fresh,  becoming  dark,  resinous  and 

dry 

Aurantiporus  Pilotae  (Schw.) 

Polyporus  Pilotae  Schw.  Trans.  Am.  Phil.  Soc.  4:  156.      1S34.. 
Polyponis  Pmi-canadensis  Schw.  Trans.   Am.   Phil.   Soc.  4:    157. 

1834. 

Jour.  Bot.  6:  319.      1847. 

This  brilliantly  colored  species  was  first  described  from  speci- 
mens collected  on  Pilot  mountain,  North  Carolina,  growing  on  a 

chestnut  log.  According  to  Morgan  these  specimens  had  lost 

their  brilliancy  wdien  Schweinitz  found  them,  which  partly  ac- 

counts for  Berkeley's  redescription  of  the  species  under  the  name 

of  P.  hypococcinus  when  Lea's  younger  plants  were  sent  him  from 
Ohio.  Original  specimens  examined  at  Kew  and  at  Philadelphia 

are  excellently  preserved  and  show  the  tw^o  species  to  be  synony- 

mous. No  specimens  are  to  be  found,  however,  of  P.  Pini-cana' 

densis^  which  Berkeley  &  Curtis  in  their  commentary  on  Schwein- 

Jtz's  Synopsis  say  Is hypococcinus.     This 
species  was  described  from  plants  found  in  a  pine  swamp  near 

Mauch  Chunk,  Pennsylvania,  growing  on  a  trunk  of  Pinns  cana- 

densis^ according  to  Schweinitz,  It  is  possible  that  he  was  mis- 

taken in  the  host.  Specimens  collected  by  Nuttall  on  dead  de- 

ciduous logs  in  West  Virginia  are  also  resupinate  and  agree  well 

with  the  description  of  P,  Pini-canadensis.  P.  Pilotae  and  P.  hypo- 

coccinus are  only  known  to  occur  on  very  much  decayed  wood  of 
oak  and  chestnut. 
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This  species  is  quite  rare,  but  those  who  have  found  it  have 

made  good  notes  on  its  appearance  when  fresh;  attracted,  no 

doubt,  by  its  striking  appearance.  As  I  have  observed  it  growing 

on  old  logs  at  Blacksburg,  Virginia,  the  sporophores  are  ochra- 

ceous  to  reddish-orange  at  first,  the  pileus  becoming  paler  and  the 

hymenium  darker  with  age.  The  substance  within  is  honey-yel- 

low, changing  to  reddish,  and  very  zonate.  On  account  of  the 

rather  fleshy  and  sodden  character  of  the  sporophore  there  is  con- 

siderable shrinkage  and  change  of  form  on  drying.  Specimens 

have  been  examined  from  Canada,  Deatnicss ;  Iowa,  Macbride  ; 

Delaware,  Commons  {?)  ;  Pennsylvania,  Snmstine^  Murrill ;  West 

Virginia,  Nitttall ;  Virginia,  Murrill ;  Ohio,  Morgan. 

Species  inquirendae 

PoLYPORUS  FiMBRiPORUS  Schw.  Trans.  Am.  Phil.  Soc.  4  :    155. 

1834.     Collected    on  small  fallen  chestnut  limbs  at  Bethlehem, 

Pennsylvania,  and  described  as  follows  : 

*'  P.  subtriangularis,  substantia  carnosa,  aquose  spongiosa, 
omnino  P,  mollis.  Pileo  glabro,  pallido,  siccitate  ruguloso  et  con- 
tracto  volumine.  Poris  albescentibus,  rotundis,  minutis,  circum 
apices  mire  fimbriato  ciliatis.  Diametro  unciali.  Tempore  sicco 

indurescit." 
The  above  description  agrees  in  many  ways  with  young  stages 

of  A.  Pilotac,  but  this  latter  species  has  never  been  collected  on 

small  limbs,  its  usual  hosts  being  much-decayed  chestnut  or  oak 

logs.  The  remains  of  the  type  specimens  at  Philadelphia  also 
show  a  close  relationship  to  A.  Pilotae. 

PoLYPORUs  CASTANOPHiLus  Atk.  Jour.  Myc.  8:  118.  1902. 

Collected  by  Atkinson  at  Blowing  Rock,  North  Carolina,  Sep- 
tember 190 1  {no.  IOOJ2  Cornell  Univ.  Herb.),  and  thus 

described  : 

''  Pileus  dimidiate,  sessile,  convex,  10-20  cm.  broad,  10-12  cm. 
long,  zonate,  more  or  less  rugose  and  sometimes  tomentose  toward 
the  base,  reddish  yellow  to  reddish  orange,  flesh  yellowish,  zoned, 
soft  and  watery  but  tough  and  drying  somewhat  shrunken  but 
hard  and  firm.  Tubes  plane,  medium  size,  dissepiments  thin, 
edges  very  finely  fimbriate,  chrome  yellow  to  bright  orange,  dry- 

ing dull  yellow  or  reddish  brown,  tubes  6-8  mm.  long.  Basidia 
clavate,  15-20  x  4^5  /^  4-spored.  Spores  white,  hyaline,  smooth, 
with  a  {^w  granules,  3  x  2  /i.  On  decorticated  and  one-half  rotted 
chestnut  logs." 
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Although  I  have  not  been  able  to  examine  the  plants  described 
above,  there  seem.s  to  be  little  doubt  that  they  are  referable  to  A. 
Pilot  ae, 

5.  Pycnoporellus  g^w,  no  v. 

Type:  Poly  poms  fibrillosus  Karst. 

Hymenophore  annual,  epixylous,  sessile,  dimidiate,  simple  or 
imbricate,  reddish  or  orange-colored  throughout ;  surface  anoderm, 
margin  thin  ;  context  thin,  friable ;  tubes  thin-walled,  fragile,  at 
length  lacerate  ;  spores  smooth,  hyaline  or  pale  yellowish. 

Pycnoporellus  fibrillosus  (Karst.). 

Polypoms  Jibrillostis  Karst.  Sydv.  Finl.  Polyp,  '^o,      1S59. 
Polyponis   aurantiacus  Peck,  Rep.   N.  Y.   State  Mus.   Nat.    Hist. 

26:  69.  1874. 

I nonotiis  fibrillosus  Karst.  Bidr.  Finl.  Nat.  och  Folk  37  :  72.     1882. 
In    1876   Karsten   considered  this  species    synonymous    with r 

Polypoms  viilpinus  Fr.,  but  later  said  the  two  were  very  different. 

According  to  Bresadola,  Ochropoms  lithnaiiicus  Blonski  (Hedwigia 

281.    1889)  is  a  true  synonym  oi  P.  fibrillosus. 

This  species  is  rarely  found  in  Asia,  Europe  and  northern 

North  America  on  decaying  logs  of  fir,  spruce  and  other  conifers. 

Its  bright  colors  make  its  discovery  easy,  while  the  fragile  tubes 

and  rigid,  friable  context  distinguish  it  readily  from  Pycnopoms 
cinnabarinits, 

Finland,  Karsten  ;  Canada,  Maconn  ;  New  York,  Peck;  Ver- 
mont, Burt ;  Colorado,  Bethel ;  Oregon,  Carpenter, 

6.      PYCNOPORUS  Karst.  Rev.  Myc.  3^.:    18.      188 1 

Type  :  Boletus  cinnabarinus  Jacq. 

Hymenophore  annual,  sometimes  reviving,  epixylous,  sessile, 

dimidiate,  simple  or  imbricate,  rarely  pseudo-stipitate ;  surface 
anoderm,  slightly  pelliculose  at  times,  zonate  or  azonate,  bright  or 

dull  red  ;  context  red,  soft-corky  to  punky  ;  hymenium  concolor- 
ous,  tubes  small,  firm,  thin-walled ;  spores  smooth,  hyaline. 

Species  :  P.  cinnabarinus   (Jacq.)  Karst.,    P.    sanguineus   (L.) 

Murr.      [See  Bull.  Torrey  Club  31  :  420,  421.      1904.] 

7.    Phaeolopsis  gen.  no  v. 

Type  :  Polypoms  Verae-cmeis  Berk. 

Hymenophore  annual,   expixylous,  stipitate  ;  surface  azonate, 
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anoderm,  yellow  or  brown  ;  margin  acute  ;  context  yellow,  fleshy 

to  tough  and  fibrous,  not  friable;  tubes  yellow,  regular,  minute, 
thin-walled;  spores  smooth,  hyahne :  stipe  excentric  or  lateral 
with  substance  and  surface  like  that  of  the  pileus. 

Phaeolopsis  Verae-crucis  (Berk,) 

Polyporiis    Verae-crucis  Berk.  Ann.  Mag.   Nat.    Hist.    lO  :    Suppl. 

369.  //.  g-i2.      1843. 
Described  from  plants  collected  on  the  roots  of  trees  at  Vera 

Cruz,  August,  1854.  Type  plants  at  Kew  are  in  an  excellent 

state  of  preservation.  The  context  of  these  herbarium  specimens 

is  dark  yellowish-orange  and  the  stipe  excentric  or  lateral. 

Subfamily  2.     FOMITEAE 

«>-uopHis  of  ilie  Fonilteae  witti  ^^liite  or  flesb-colorecl  context 

Tubes  at  first  concealed  by  a  volva.  I.    Cryptoporus. 
Tubes  free  from  the  first. 

Surface  of  hymenophore  covered    with    reddish-brown    varnish; 
context  corky.  2.    Ganoderma, 

Surface  of  hymenophore  not  as  above,  or,  if  so,  context  woody.      3.   Fonies. 

J.  CRVrTOPORUS  Shear,  Bull  Torrey  Club  29:  450.      190 

Type  :  Poly  poms  volvatus  Peck. 

Hymenophore  subglobose,  sessile,  epixylous  ;  surface  smooth, 
encrusted  ;  context  white,  corky  ;  tubes  white,  concealed  at  first 
by  a  volva,  which  breaks  at  one  or  more  points  at  maturity  ; 
mouths  constricted,  discolored  ;  spores  smooth,  hyaline. 

Species  :  C.  volvatus  (Peck)  Shear.  [See  Bull.  Torrey  Club 
30:  423,  424.      1903, 

2.  GANODERMA  Karst.  Rev.  Myc.  3^   17.      1881 

Type  :  Boletus  lucidus  Leyss. 

Placodes  Quel.  Ench.  Fung.  170.     1886.     Type:  Boletus  lucidus 
Leyss. 

G.  Tsugae  Murr.  and  a  few  other  species  of  this  genus  might 

be  classed  w^ith  white -fleshed  forms,  especially  in  their  early  stages. 
[See  Bull  Torrey  Club  29:   599-608.      1902]. 

3.  FOMES  Gill.  Champ.  Fr.  i  :  682,      1878 

Type :  Polyporus  niarginatus  Fr. 

Fomitopsis  Karst.  Rev,  Myc.  3^  18.      188 1       Type  :  Boletus  pini- 
cola  Sw. 
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Hctcrobasidion  Brcf.  Unters.  8  :  154.      1889.      i^o\.  Hetcrobasiditnn 
Mass.  1888.)     Type:  Polyponcs  amiosus  Fr. 

Hymenophore  sessile,  ungulate  or  applanate,  epixylous ;  sur- 
face anoderm  or  encrusted,  sulcate,  rarely  zonate;  context  white 

or  flesh-colored,  woody,  rarely  punky ;  tubes  cylindrical,  con- 
colorous,  usually  thick-walled,  stratose;  pores  smooth,  hyaline. 

Species  :  F.  rosats  (Alb.  &  Schw.)  Cooke,  F.  annosus  (Fr.) 
Cooke,  F.  nngulatus  (Schaeff.)  Sacc,  F.  Ellisiamis  Anders.,  F, 
fraxhiophihis  (Peck)  Sacc,  F.  ligneus  (Berk.)  Cooke,  F.  stipitahis 
Murr.,  F.  perpusillus  (Pers.)  Cooke,  F,  saftellatus  {Sc\\\\.)  Cooke, 
i^  Laricis  (Jacq.)  Murr.,  F,  popidiniis  (Schum.)  Cooke,  F.  Mtiiae 
(Underw.)  Murr.,  F,  riibritincUis  Murr,,  F,  gcotropiis  Codk^.  [See 
Bull.  Torrey  Club  30:    225-232.      1903.] 

An  original  specimen  of  Persoon's  Polyporiis  perpusillus,  pub- 
lished by  Leveille  in  1844,  shows  this  plant  to  be  the  same  as 

Trametes  ohiensis  Berk.,  published  in  1872.  Persoon's  name, 
therefore,  must  be  adopted  instead  of  the  one  under  whicli  the 

species  is  commonly  known.  Considering  the  very  small  size  of 
the  species,  the  older  name  seems  exceedingly  appropriate. 

To  the  above  list  of  species  should  be  added  Fomes  Auberianus 

{Polyporus  Auberiamts  Mont.  PI.  Cell.  Cuba  397.  1842),  described 
from  Cuban  plants  collected  by  Auber.  It  is  a  large  and  striking 
species  found  on  wounded  trunks  or  dead  logs  of  hardwood  trees 

throughout  tropical  America.  Material  is  at  hand  from  Cuba, 

Eai'le,  Earle  &  Wilson  2jj,  Earle  &  Murrill  ̂   ;  Porto  Rico,  Wil- 
son   :;2 ;    St.    Kitts,    Britton  &    Cozvell  J28 ;   Martinique,   Duss ; 

Mexico.  Smith, 

Subfamily  3.     AGARICEAE 

Synopsis  of  tlie  Asrarlceae  ^vitti  ̂ vtiite  coutej^t 

Surface  glabrous,  hymenium  usually  labyrinthiform.  I.  Agaricus, 
Surface  pubescent  or  hirsute. 

Hymenium  at  first  labyrinthiform,  soon  becoming  irpiciform,  2.  Cerrena. 

Hymenium  lamellate,  not  becoming  irpiciform.  3.  Lenzites. 

r.  AGARICUS  (Dill.)  L.  Sp.  PI.  1176.     1753 

Type  :  Agaricus  qiiercinus  L. 

Striglia  Adans.  Fam.  2  :  lo.    1763.     Type:  Agariais  qiiercinus  \^, 

Daedalea  Pers.    Syn.  Fung.  499.    1801.     Type:  Agaricus  qiierci- 
nus L. 
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Daeda/eoj)sis  Schroet  Krypt.  Fl.  Schles.  3:  492.      1888.     Type: 

Boletus  confragosits  Bolt. 

Hymenophore  epixylous, '  usually  large  and  annual,  sessile, 
applanate  to  ungulate;  surface  anoderm,  glabrous,  often  zonate  : 

context  white  or  wood-colored,  rigid,  woody  or  punky  :  hymenium 
normally  labyrinthiform,  but  varying  to  lamellate  and  porose  in 
some  species  :  spores  smooth,  hyaline. 

Species  :  A.  quercimis  L.,  A.  juniperimis  Murr.,  A.  confragosits 

(Bolt.)  Murr.,  A.  Aescidi  (Schw.)  Murr.,  A.  dcplanatus  (Fr.)  Murr. 

[See  Bull.  Torrey  Club  32  :  83-95.      1905.] 

2.  CERRENA  S.  F.  Gray  Nat.  Arr.  Brit.  PL  i  :  649.     1821 

Type  :  Boletus  ludcolor  (Bull.)  Bolt, 

Phyllodontia    Karst.   Hedvvigia    22:    163.    1883.     Type:    Phyllo- 
dontia  Magnnsii  Karst. 

Hymenophore  small,  epixylous,  sessile,  conchate,  annual  ;  sur- 
face anoderm,  hairy,  zonate  or  sulcate  ;  context  thin,  white,  fibrous, 

flexible  ;  hymenium  at  first  labyrinthiform,  soon  becoming  irpici- 
form  from  the  splitting  of  the  dessepiments ;  spores  smooth, 
hyaline. 

Species  :    C.  ludcolor  (Bull.)  Murr.     [See  Bull.  Torrey  Club  32  : 

9;-99- 

3.    LENZITES  Fr.  Q,K:n.  Hymen.  10.      1836 

Type:  Daedalea  betulina  (L.)  Fr. 

Hymenophore  small,  annual,  epixylous,  sessile,  conchate  :  sur- 
face anoderm,  usually  zonate  and  tomentose  ;  context  white, 

coriaceous,  flexible  ;  hymenium  lamellate,  the  radiating  gill-like 
dissepiments  connected  transversely  at  times,  especially  in  youth  ; 
spores  smooth,  hyaline. 

Species  :  Z.  betulina  (L.)  Fr.,  Z.  ciibcnsis  B.  &  C.  [See  Bull. 
Torrey  Club  32  :  95-97.      1905, 

New  York  Botanical  Garden. 
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Onosmodium 

Kenneth  Kent  Mackenzie 

The  genus  Onosmodium,  founded  in  1803  by  Michaux,  is  a 
genus  o{  Boraginaceae  exclusively  confined  to  North  America  and 
very  largely  to  that  portion  of  the  United  States  east  of  the  Rocky 
Mountains.  The  species  are  closely  related  and  their  proper  iden- 

tification has  given  much  trouble  to  collectors,  as  evidenced  by  the 
large  number  of  incorrectly  labeled  specimens  found  in  herbaria. 
Many  of  the  characters  given  in  the  standard  manuals  are  not  con- 

stant, and  are  misleading  unless  used  with  considerable  discrimina- 

tion  ;  this  probably  accounts  for  the  great  number  of  errors  in 
herbarium  determinations.  The  following  notes  are  based  on  an 
examination  of  the  specimens  contained  in  the  herbaria  of  the 
Missouri  Botanical  Garden,  the  New  York  Botanical  Garden,  and 

Columbia  University,  and  in  the  author's  private  herbarium. 
Properly  limited,  the  genus  is  a  very  natural  one  and  may  be 

characterized  as  follows: 

Erect,  rough-hairy,  branching,  very  leafy  perennials,  with  alter- 
nate, entire,  strongly  veined  leaves,  and  numerous  flowers  in  ter- 

minal, leafy-bracted,  scorpioid  racemes.  Flowers  whitish,  green- 
ish-white or  yellowish,  from  sessile  to  short-pedicelled,  the  pedicels 

usually  somewhat  elongating  in  fruit  Calyx  shorter  than  the 
corolla,  deeply  5-parted.  Corolla  tubular,  slightly  enlarged  at 
the  throat,  5-lobed,  glabrous  within,  more  or  less  hairy  outside, 
the  lobes  erect,  acute  or  acuminate,  the  sinuses  somewhat  inflexed. 
Stamens  five,  inserted  on  the  corolla,  included;  filaments  minute  ; 
anthers  glabrous,  narrowly  arrow-shaped,  acutish,  the  apex  just 
about  level  with  the  sinuses  of  the  corolla.  Ovary  four-parted. 
Style  filiform,  exserted,  long  persistent.  Nutlets  4  mm.  long  or 

.less,  usually  but  one  or  two  maturing,  globular  to  ovoid,  smooth 

or  sometimes  •  sparingly  pitted,  white  to  dingy  whitish-brown,  in 
some  species  noticeably  constricted  below,  attached  at  base  to  the 
nearly  flat  receptacle,  the  scar  oi  attachment  about  2  mm.  wide. 

(Greek,  '*like  O^iosnia,''  an  old-world  genus  of  Boraginaceae^ 
Seven  species,  confined  to  the  United  States  and  Canada. 

495 



49G  Mackenzie:    Onosmodium 

It  will  be  noticed  that  under  this  characterization  the  plant 

called  Onosmodiiun  Thurbcri  by  A.  Gray  (Syn.  Fl,  2^  ;  205.  1878) 

does  not  fall  within  this  genus.  That  species,  however,  is  so  self- 

evidently  not  congeneric  with  real  Onosmodiiun  that  I  feel  no  hesi- 

tation in  removing  it  therefrom.  It  differs  from  Onosmodium  in 

the  greatly  elongated  corolla,  exserted  stamens,  long  filaments 

and  versatile  anthers,  in  usually  ripening  more  nutlets,  and  in  the 

persistence  of  the  enlarged  base  of  the  style.  For  the  present  I 
refer  it  to  Macromcria  as  Macromeria  Thurberi.  It  seems  certainly 

congeneric  with  M,  viridiflora  DC,  M,  cincrasccns  DC,  and  JSL 

discolor'  Benth.  Whether  these  species  are  congeneric  with  the 
original  species  of  Don  I  cannot  determine  at  present,  the  material 

I  have  seen  being  too  scanty. 

Onosmodium  strigosum  G.  Don,  Gen,  Syst.  4:  317  (1838), 
and  Onosmodi^im  criocatdon  A.  DC  in  DC  Prodr.  10  :  70  (1846), 

both  from  Northern  Mexico,  may  be  the  same.  The  former  as 

represented   in   herbaria  is   not  an   Onosmodi^tm^  the  corolla  and 

anthers  both  being  very  different.      Of  the  latter  I  have  seen  no 

specimens. 

The  species  of  true  Onosmodium  which  I  have  been  able  to 

recognize  may  be  distinguished  as  follows  : 

Bracts  ovate,  rounded  at  base;    fruiting  pedicels  usually  exceeding  the  sepals  ;  corolla 
5-7  mm.  long. I.    O.  Helleri. 

Bracts  narrower,  tapering  at  base  ;  fruiting  pedicels  rarely  as  long  as  the  sepals  ;  corolla 
9  mm.  long  or  longer. 

Corolla-lobes  narrowly  lanceolate-acuminate,  two  to  three  times  as  long  as  wide. 
Pubescence  appressed.  2.    O,  virginianum. 
Pubescence  spreading.  O.  virginianum 

hirsiitwn. 
Corolla-lobes  broadly  triangular-acute,  little  longer  than  wide, 

Stem  not  glabrous  below  the  branches. 

Nutlets  noticeably  pitted  ;  calyx-lobes  6  mm.  long  or  less,  noticeably 
soft-pubescent.  3.    a  moUe, 

Nutlets  little  if  at  all  pitted  ;  calyx-lobes  hispid. 
Corolla-lobes  merely  acute. 

Nutlets  strongly  constricted  at  base. 

Nutlets  less  than  3  mm.  long.     4.    0.  hispidissimum. 
Nutlets  about  4  mm.  long.  O,  hispidissimum 

macrospermum. Nutlets  not  strongly  constricted  at  base. 

Nutlets  4  mm,  long  (rarely  a  little  less). 

5,    0,  occidentale. 
Nutlets  3  mm.  long  (rarely  3.5  ram.  long). 

0.  occidentale  sylvesire. 
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Corolla-lobes  acuminate,  often  strongly  so. 

6.    O,  bejariense.  ' 
Stem  glabrous  below  the  branches.  7.    O.  subsdosiim. 

I.    Onosmodium  Helleri  Small 

HelL 1903. 

Perennial,  3-4  dm.  high,  short-pubescent  all  over  with  scat- 
tered hairs  or  densely  soft-pubescent  on  the  leaves  beneath ; 

leaves  obtusish,  short-petioled,  8-10  cm.  lon<j,  3-5  cm,  wide, 
the  lower  broadly  spatulate  and  tapering  to  the  base,  the  middle 
broadly  oblong-elliptical  and  rounded  at  base  ;  bracts  broadly 
ovate  (at  least  the  lower):  fruiting  pedicels  7-15  mm.  long, 
usually  exceeding  the  sepals  :  calyx-lobes  7-10  mm.  long,  linear, 
obtusish,  ciliate  :  corolla  not  seen  :  nutlets  obtusish,  3  mm.  long, 
ovate-orbicular,  apparently  not  constricted  at  base. 

Type  collected  by  A.  A.  Heller,  April  ̂ o^  1894,  along  Bear 

Creek,  Kerr  County,  Texas,  no,  1682,  A  flowering  specimen  with 

corollas  5-7  mm.  long  and  acute-triangular  teeth  pubescent  out- 

side, and  generally  resembling  this  species,  Is  provisionally  referred 

here,  for  the  reason  that  the  leaves  are  all  merely  oblanceolate  or 

spatulate,  but  the  specimen  is  young  and  the  leaves  are  probably 
not  fully  developed. 

This  species  is  easily  distinguished  from  all  others  by  the 

characters  given  in  the  key  and,  in  addition,  by  the  short-petioled 
leaves.  It  seems  to  be  confined  to  southwestern  Texas,  and  has 

been  rarely  collected. 

Specimens  examined.     Texas  :  type  specimen  as  cited  above  ; 
M 

ing  specimen  cited  above)  ;  Lindhcimcr, 
chon  ij6,  June  1884,  Banderg^Eass. 

Never 

^ 

2.    Onosmodium  virginianum  (L.)  DC 

Lithospervuim  virgiiiiamim  L.  Sp.  PI.  132.      1753. 
Onosvwdiinn  hispidinn  Michx.  Fl.  Bor.  Am.  1 :   133.      1S03. 

Onosinodiinn  virgirnamnn  K.  DC  Prodr.  lO  :  JO.      1846. 

f  Onosmodhim  scalmnn  R.  &  S.  Syst.  4  :   57.      181 9. 

An  erect  perennial,  3-4. 5  dm.  high,  or  sometimes  more,  branch- 
ing above  with  spreading  branches  ;  stems  and  branches  usually 

shortly  appressed-strigose :  leaves  from  oblong-elliptical  to  nar- 
rowly spatulate,  typically  5.4  cm.  long  and  1.4  cm.  wide,  usually 

rather  strongly  obtuse,  but  occasionally  quite  acute,   3-5  nerved. 
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shortly  appressed-strigose  on  both  sides,  the  pubescence  above 
sometimes  quite  papillose,  but  never  as  strongly  developed  as  In  the 
other  species  :  bracts  oblanceolate  :  fruiting  pedicels  6  mm.  long 
or  less  :  calyx-lobes  lanceolate-acuminate,  6-8   mm.   long,  hairy 
vvnth  spreadii^g  pubescence  :  corolla  9  mm.  long  (less  than  twice 

the  length  of  the  calyx),  glabrous,  light-yellowish,  the  lobes  3 
mm.  long,  narrowly  lanceolate-acuminate  bearing  apical  tufts  of 
hairs  :  nutlets  2.5  mm.  long  or  less,  obtusish  or  acutish,  little  if  at 
all  constricted  at  base. 

All  other  species  of  Onosnwdiuui  have  dirty-white  corollas  often 

distinctly  tinged  with  green,  but  0.  virginianum  has  distinctly  yel- 

low corollas,  a  character  which  added  to  the  peculiar  corolla-lobes 
readily  distinguishes  it  from  all  others. 

The  standard  manuals  of  the  country  give  this  species  a  range 

over  the  entire  United  States  east  of  Kansas,  but  I  have  been  able 

to  find  no  specimens  collected  very  far  from  the  Atlantic  or  Gulf 

coasts,  and  am  convinced  that  the  specimens  collected  in  the 

interior  of  the  United  States  and  referred  to  this  species  have  been 
wrongly  determined.  This  conclusion  is  borne  out  by  the  fact 

that  in  the  collections  examined  by  me  are  numerous  specimens 

from  the  interior  erroneously  referred  to  this  species,  and  it  is  on 
these  specimens  I  believe  that  the  extended  range  is  based.  As 

far  as  I  can  determine,  the  species,  with  its  variety  mentioned  below, 
ranges  along  the  Atlantic  coast  from  Connecticut  to  Florida  and 
thence  west  along  the  Gulf  coast  to  Louisiana. 

Specimens  examined.  Connecticut  :  Bisscll,  6  August  1901, 
Oxford.  New  Jersey  :  Parker^  2  June  1865,  Burlington  County  ; 

Pollard,  25  September  1897,  Clementon.   Pennsylvania:   BritioTi, 
J 

J 
Virginia  :  Addison  Brozvn  ct  al.,  7 

'mall  &  Heller,  3  June    1891,  Dan- 
ville.    North    Carolina:    Biltmorc  Herbarium  4.2^1.    17  J 

1897,   Hamlet,    Richmond    County.     South    Carolina:   Gibhcs, 

May   1834,  Columbia;   Gibhes,   1886,   Andersonville.     Georgia: 

JiQlxich  266 ;   Cuthhcrt,  3  May  1900,  Augusta;   Small,  9-12  July 
1895,  Albany,  Dougherty  County;  Small,   20  July    1893   and   2 

July  1895,  McGuire's  Mill,  Gwinnet  County.     Florida: 
66jj,  9  ]\ray  1900,  Seville,  Volusia  County;   OtrtissjogS,  April- 
May,  Duval  County;   Curtiss  4170,  n  April   1893,  J 

Curiiss  472J,  28  April   1894,  Jacksonville;  Lighthipe  633,  April 
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1897;  Phillips^  Duval  County;  Nash,  March  12-31  and  May  4 
1894,  also  28  May  1895,  Eustis,  Lake  County;  Hitchcock,  June 
and  July  1898,  Lake  City;  Hitchcock,  June  and  July  1894, 
Eustis;  Rngel,  July  1843,  Aspalaga  ;  0Mh^giL,^2  April  1894, 
Polk  County  ;  Ferguson 

1900,   '*Fla/*;  Barrozus  {i^i^,   Cozzens,  CI  cap  man,  and  j 
"  Fla."     Alabama  :  Earle_&_ Baka\  29  May  1S97,  Auburn,  Lee 
County.      Louisiana  :  Hale,  Alexandria. 

Onosmodium  virginianum  hirs'utum  var.  nov^ 
Pubescence  spreading  ;  often  strongly  so. 

This  form  differs  from  typical  0.  virginianum  in  the  one  char- 
acter only,  but  on  this  account  has  sometimes  been  confused  with 

other  species.  It  seems  to  be  confined  to  the  southeastern  United 
States  ;  I  have  seen  specimens  from  Alabama^  Georgia,  Floridai 
and  Mississippi. 

Specimens  examined.  Georgia  :  Allincndingcr,  Kennesaw  Mt. 

Alabama:  Earle  &  Baker,  29  May  1S97,  Auburn,  Lee  County 

(type  specimen).  Florida  :  Chapman ;  Ciirtiss  2og8,  May, 
Jacksonville.  Mississippi:  Hilgard,  May  1859;  Tracy  jiij,  3 
May  1896,  Columbus.     Southern  States:  Buckley. 

\. 

3.    Onosmodium  molle  Michx. 

Onosmodium  molle  Michx,   Fl.   Bor.  Am.  i:   133.      1803;  not  of 
late  American  authors. 

An  erect,  much-branched  perennial,  about  6-7  dm.  high,  the 
stem  below  the  branches  hispid  or  in  age  appressed-strigose,  the 
branches  rather  densely  clothed  with  short,  soft  pubescence  :  larger 
leaves  about  2  cm.  broad  and  5  cm.  long,  densely  soft-pubescent 
all  over  with  whitish  hairs,  the  pubescence  above  and  on  the  veins 

below  spreading,  the  papillose  character  of  some  of  the  pubes- 
cence on  the  upper  surface  of  the  leaves  hidden  by  the  density  of 

the  pubescence  ;  leaves  lanceolate  or  narrowly  ovate-lanceolate, 
acute,  the  lateral  veins  about  three  pairs:  branchlets  3-12  cm. 
long,  the  bracts  resembling  reduced  leaves  :  fruiting  pedicels  stout, 
less  than  4  mm.  long:  calyx-lobes  6  mm,  long,  linear-oblong, 
obtuse  or  obtusish,  barely  twice  the  length  of  the  nutlets,  whitish- 
pubescent,  not  strongly  nerved:  corolla  8-12  mm.  long,  the  tri- 

angular-acute lobes  2-3  mm.  long,  the  pubescence  on  the  exterior 
of  the  corolla  confined  almost  entirely  to  the  lobes:  nutlets  less 
than  3  mm.  long,  obtusish,  usually  strongly  pitted  for  the  genus, 
and  often  somewhat  constricted  at  the  base. 
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This  species  was  founded  by  Michaux  on  a  plant  collected 

near  Nashville^  Tennessee,  and  the  above  description  is  largely 

based  on  fruiting  specimens  gathered  near  the  same  place  by  the 

collectors  for  the  Biltmore  Herbarium,  and  on  flowering  speci- 

mens  collected  by  Dr.  Gattingen  The  western  species  to  which 

this  name  has  been  applied  by  the  later  botanists  differs  from  this 

one  in  the  larger,  less  pitted,  and  never  constricted  nutlets  ;  in  the 

corolla,  which  is  larger  and  much  more  pubescent  externally;  in  the 

longer  strongly- nerved  sepals;  and  in  being  a  much  rougher  plant. 
Onosviodhun  hispidissvnum^  with  its  hispid  stem  and  noticeably 

constricted  nutlets,  is  easily  distinguished. 
As  far  as  known  Onosmodiinn  niolle  is  confined  to  the  barrens 

of  Tennessee  and  Kentucky,  and  is  a  comparatively  rare  plant  in 
collections, 

* 

Specimens    examined.      Kentucky  :     C.     IV,    S/toi^-ty    1840. 
Teisinessee  :   GjM[f i^ez^^y ^  Cedar  Barrens  of  Middle  Tennessee  ; 

Biltmore  Herharium  SJo^l  7  August  1895,  Nashville. 
L 

4.    Onosmodium  hispidissimum  nom.  nov. 

Onosmoduon  carolinianiun  of  American  authors  ;   not  Onosniodutni 

carolinia)ium  A.  DC.  Prodr,  10  :  70,      1846  ;  nor  Onosmodiinn 

niolle  Michx.  Fl.  Bor.  Am.  i;    13.      1803  ;  nor  Litliosperumni 
carolinianiun  Lam.  Tabl.  Encyc.  i:   367.      1 791. 
An  erect  perennial,  often  9-12  dm.  high,  strongly  branching 

above,  the  branches  spreading  or  ascending  ;  stem  and  branches 

thickly  covered  with  spreading  hispid  whitish  (or  in  the  inflores- 
cence yellowish-white)  hairs  2-4  mm.  long,  the  branches  and  often 

the  stem  also  appressed-pubescent :  leaves  typically  lanceolate,  8 
cm.  long  and  14  mm.  wide,  sometimes  2.5  cm.  wide  and  i  dm. 
long,  acute  or  acutish,  tapering  to  the  sessile  base,  prominently 
5-7-nerved  on  both  surfaces,  strongly  covered  with  whitish  or 
sometimes  yellowish-white  spreading  papillose  hispid  hairs  above 
and  on  the  veins  beneath,  and  appressed-strigose  between  the 
veins  beneath:  bracts  8-16  mm,  long,  resembhng  the  leaves  in 
outline  :  fruiting  pedicels  from  very  short  to  4  mm.  long :  calyx- 
lobes  linear-oblong,  obtuse  or  obtusish,  4-6  mm.  long,  strongly 
hispid  with  yellowish-white  hairs:  corolla  (in  earlier  flowers,  at 
least)  14-18  mm.  long,  twice  the  length  of  the  flowering  calyx, 
sparingly  canescent  outside  below  the  lobes,  but  usually  strongly 
canescent  and  with  strongly  developed  tufts  of  hairs  at  the  tip  of 
the  broadly  triangular-acute  lobes,  which  are  about  3  mm.  long  : 
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nutlets  2-3  mm.  long,  very  obtuse  to  acutish,  strongly  constricted 
at  base,  suborbicular  to  ovoid,  dull,  little  if  at  all  pitted. 

Onosmodinm  caroliuiamim  A.  DC.  is  based  on  Lithospernntm 
caroliniannm  Lam.  and  on  Onosmodinm  niolle  Michx.,  the  last 
named  being  cited  as  a  synonym.  That  0.  molh  is  distinct  admits 

of  little  question.  The  short  description  of  Lithospcrminn  caro- 
liniannm given  by  Lamarck  lays  particular  stress  on  its  obtuse 

corolla-lobes,  a  character  which  shows  it  is  not  an  Onosmodiitm. 

He  also  speaks  of  its  ovate-lanceolate  leaves.  His  description 

certainly  does  not  answer  to  the  plant  to  which  the  name  0,  caro- 

hnianum  is  applied  by  American  authors.  DeCandolle  himself  in 

taking  up  this  latter  name  noticed  the  discrepancies  between  the 

descriptions  of  Lamarck  and  Michaux,  and  asked  if  there  were  not 

two  species.  He  apparently  knew  neither  of  the  species  himself 

In  addition  to  this,  Dr.  Britton  has  kindly  examined  the  specimen 

of  Litlwspermnm  caT'oliniannm  in  Lamarck's  herbarium  in  Paris. 
It  is  LitJiospermnm  Gmelini  (Michx.)  A.  S.  Hitchcock,  and  was 

collected  by  Fraser  in  Carolina.  Being  the  earliest  name  for  this 

last  species,  it  should  be  applied  to  it.  It  follows  that  neither  the 

plant  of  Lamarck  nor  the  plant  of  Michaux  is  the  Onosmodinm 

caroliniannm  of  authors.  Under  the  circumstances  I  have  given 

the  name  of  Onosmodinm  hispidissimnm  to  the  species  now  under 

discussion,  it  being  the  most  hispid  species  of  the  genus. 

Specimens  examined.  New  York:  "Z.  E.  G.'\  Onondaga 

^lley;  S^B.  Buckley,  September  183 1,  Head  of  Seneca  Lake; 

Lucy  J64,  Chenango  County.  Virgixia:  Smnil,  20  ]w\y  1892, 

Marion,  Smyth  County;  A.  Brozim  ct  al.,  5  June  1890,  Roa- 

noke. West  Virginia:  Millspaugh,  12  August  1S91,  Hinton. 

Maryland:   Shriver,  7  August  1 89 1,  Cumberland.     Nebraska; 

unc  1853,  near  Council  Bluffs.  Missouri  :  Engcl- 

inaun^  July  1842,  St.  Louis;  Bush,  3  July  1892,  Sheffield;  Bush 

j£/,  15  June  1895,  Independence ;  Mjickcnzie  212,  17  July  1898, 

Randolph,  Clay  County;  Mackenzie  1161,  30  May  1895,  Jackson 

County.  Kansas:  Mackenzie,  31  May  1897,  Wyandotte  County. 

Louisiana:  Hale,  Alexandria.  Texas:  Rcverchon  64^,  1880, 
Dallas.     Indian  Territory  :  Palmer  206. 
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Onosmodium  hispidissimum  macrospermum  Mackenzie 

&  Bush,  var.  nov. 

Differs  from  the  type  principally  in  the  nutlets  being  larger 

(4  mm.  long)  and  shining-white  ;  the  bracts  are  also  larger  and 

more  strongly  two-ranked. 

This  variety,  which  is  often  noticeably  distinct,  is  found  in  Mis- 
souri and  Illinois  in  low  rich  woods  or  on  low  prairies,  and  never 

on  dry  hills  with  the  type.  The  large  shining  nutlets  contrasted 

with  the  small   dull  nutlets  of  the   type  are  very  striking.      Type 

Jackson  County,  Missouri 
September  1895. 

Specimens  examined.     Missouri:  type  specimens;  Biisl±j6^ 

ill,  7 (collected  at  the  same  time  as  the 

type  specimens) ;  Bushjgd,  9  July  1894,  Independence,  and  Jack 
son  County,  2  August  1893.     Illinois:  Mead,  Augusta. 

5.  Onosmodium  occidentale  nom.  nov. 

Onosuiodiuui  carolimaniun  violle  A.  Gray,  Syn,  Fl.  2^  :   205.    1878, 
and  later  American  authors;  not  Onosmodutm  molle  Michx., 

vide  supra.  ~   ■ 

Usually  only  3-6  dm.  tall,  but  occasionally  10-12  dm.,  branch- 
ing above  or  often  from  near  the  base,  the  branches  spreading  or 

almost  erect ;  plant  clothed  all  over  with  a  silvery-white  or  some- 
times a  slightly  yellowish  appressed  or  more  or  less  spreading 

canescent  pubescence  (in  northern  and  mountain  plants  sometimes 
quite  green  and  noticeably  spreading)  usually  not  exceeding  2 
mm.  in  length,  the  pubescence  of  the  branches  and  leaves  usually 
appressed:  leaves  typically  about  5  cm.  long  and  1.5  cm.  wide, 
acutish,  prominently  5-7-nerved  on  both  surfaces,  the  pubescence 
sometimes  strongly  spreading  and  papillose,  but  most  t}'pically 
soft,  appressed  and  hardly  papillose  :  bracts  6-24  mm.  long,  often 
2-ranked,  resembling  the  leaves  in  outline  :  fruiting  pedicels  from 
very  short  to  6  mm.  long  :  calyx-lobes  lanceolate,  acute,  acutish 
or  obtusish,  rarely  linear-oblong,  6- [2  mm.  long,  canescent  or 
with  somewhat  spreading  hairs;  corolla  12-20  mm.  long,  canes- 

cent all  over  outside,  the  broadly  triangular  acute  lobes  (3-4  mm. 
long)  usually  with  apical  tuft  of  hairs  not  strongly  noticeable: 
nutlets  3.5-4  mm.  long,  ovoid,  acutish  or  acute,  not  constricted 
at  base,  dull  in  color,  little  if  at  all  pitted. 

This  is  the  common  Onosmoduun  of  the  western  part  of  the 
country  and  the  most  common  species  in  herbaria.      It  has  here- 
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tofore  been  referred  to  C  mollc  Michx.,  a  species  which  as  ah-eady 
related  I  believe  to  be  distinct.  It  ranges  from  Illinois  to  Atha- 

basca, Alberta,  Montana,  New  Mexico  and  Texas,  and  seems  to 
be  a  fairly  common  plant  in  all  this  vast  extent  of  country. 

Specimens  examined.  Illinois:  Buckley ,  ]\x\y  1838;  Richf 
3^6,  June  1S40.  Minnesota:  Hassc,  12  July  1882,  Union 
County.     Iowa:    Holway_^  12   July    1888,   Decora  h ;    Hitchcock, 

Ames;    "  C    W.   C:\    18  September   1895,   Des  Moines; 
Arthur.   1875,  "Iowa"  ;   Fitzpatrick,  6  October   1894,  Johnson 

J 

Mis- 
souri: Dcmctrio,  30  May  1896,  Saline  County;  Biish,  5  August 

1893,  Atchison  County  ;  BusJiJ^ZSj  ̂   ]  J"V  1S94,  and  462^  i  June 
Jackson  County  ;  Bush  5;^ 2 

Wat 

Jack 

Mack 

1898,  Lee's  Summit;  Maclanizic^  l8  June  1899,  Lee's  Summit; 
1837,  St.   Louis;  Brtsh  j62,  13  July  1894,  Corning.     Kansas: 

Norton    jj/,     12  June    1895,    Riley    County;     Norton  &    Dor- 

man,   28     July    J893,   Manhattan;     1891,     Manhattan;    Ji^hite^ 

May    1898,'  Cowley   County;  Kellerman.    iSS/Zoiathe ;    E,  E. 

line 

^-  ^   ^ — 

June   1892,  Ft.   Riley;  A,  B,  Snozv,  Kansas-Nebraska 
jne  188^,  Miami  County.     Nebraska:   Webber, 

4  July    1889,   Broken   Bow;  Rydberg,   13   June    1891,  Kearney 

County  ;   Haydi^n^  JJJJQ^  ̂  ̂  5 3.i  ̂t.  Pierre;    H.  En^ebnann,  June 

1858,  Ft  Kearney;  Webber,  July  1889,  Lincoln.  South  Da- 

kota: Wallace^  9  July  1896,  Corn  Creek;  Williams  &  Corbett 

2ig,  16  August  1894,  Big  Stone;  L.  W.  Carter,  8  August  1897, 

Devils'  Tower;   Rydberg,    16  June   1892,  Hot  Springs.     North 
J 

Wil- 

liams, July  1889,  Brookings^ (Dakota).  Manitoba  :  M^^  Thomp- 
^^i*-i898..  Alberta  :  Maconn  2jp6j,  24  August  1897,  McLeod. 

Athabasca:  Maconn  iiS^r,  3  August  1895,  Belly  River.  Mon- 

tana :  Williams,  5  June  1886,  Big  Falls  of  Missouri.  Wyoming: 

•^  A,  Nelson  206.  20   Tuly  1804.  Hartville  ;    Panim^&^ Stanlon 
/ J J 

-f/d,  15  J 

259^,  September  1899,  Dayton.     Colorado:  Hulse,  1870;  Brit- 

ion^  8  October  1882,  Golden  ;   Osterhout  2461,  25  June  1901,  Boul- 
/.  H.  Cozvin.10  July  1S93,  Ft,  Collins  ;  Jones,  12  J 
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Platte  River,  Denver;  Engelmann,  6  August  1874,  Empire; 

dc(';ce^  July  1873^  Canon  City  ;    Cozven,  25  June  1895.     Texas: 

^j88o,  Dallas,  and  3  March  18S4,  Industry;  Lindluimer ; 

Hall,  26  May  1 872,  Burton.  New  Mexico  :  Fcndlcr,  1S47.  Misc. : 

Fremont's  Expedition  to  Rocky  Mountains,  1842,  7W.  814,  Walla 

Walla  to  Ft.  Benton  ;  10  June  iSSi,  Long's  Expedition  to  Mis- 
souri River.  ' 

Onosmodium  occidentale  sylvestre  var.  nov. 

An    erect   perennial,  apparently   about    10-12   dm.   high,  the 
stem  below  the  branches  densely  pubescent  with  spreading  whit- 

ish rather  soft  hairs  2-4  mm.   long,   the  hairs  on   the  branches 
more   appressed,   but   many   of  them   also   spreading  ;    branches 
spreading  or  ascending  at  maturity,  2-3  dm.  long,  usually  forking  ; 
leaves  lanceolate,  entire  or  slightly  undulate,  the  main  stem-leaves 
7-10  cm.   long  and   2.5   cm.  wide  or  a  httle  less,  acute  at  apex, 
tapering  to  the  sessile  or  very  nearly  sessile  base,  the  3-4  pairs  of 
lateral  veins  prominent  on  both  sides,  the  leaves   papillose-hispid 
above,  softly  pubescent    below,   especially  on  the  veins  :    bracts 
strongly  2-ranked,  ovate-lanceolate  or  narrower,  the  lower  3  cm, 
long  and  12  mm.  wide,  the  terminal  ones  half  that  size  :  fruiting 

pedicels  stout,  4-8  mm.  long:  calyx-lobes  10  mm.   long,  linear- 
oblong,  acutish,    3-4  tim.es  the  length    of  the  nutlets,  strongly 
rather  short-pubescent:  late  corolla  9  mm.  long,  short-canescent 
outside,  the  tips  somewhat  hairy,  the   lobes  deltoid   in  outline,  2 
mm.  long,  acute    but   not  acuminate :    nutlets  whitish,   shining, 
5  mm.  long,  ovate,  acute,  not  constricted  at  base  and  little  pitted. 

This  variety  has  the  aspect  and  habit  of  Onosmodiuva  hispidis- 
simtun^  but  differs  in  its  non-constricted  nutlets.  From  typical  0. 
occidentale  it  differs  in  its  larger  size,  more  spreading  and  shaggy 
pubescence,  smaller  nutlets  and  less  canescent  corolla.  From  (7. 

bcjaricHse  it  differs  in  its  merely  acute  corolla-lobes  and  in  having 

leaves  not  strongly  paler  beneath  than  above,  as  well  as  in  geo- 

graphical range.  It  may  well  be  specifically  distinct  from  Onos- 
modium  occidentale,  but  as  that  species  is  very  variable,  I  have  con- 

cluded to  retain  it  as  a  variety  merely.  It  seems  to  be  confined 
to  the  region  around  St.  Louis,  being  found  in  both  Illinois  and 
Missouri. Dr.  Engelniaiin  on  I 

1 86 1,  in  woods  in  the  American  bottom  in  Illinois  opposite  St. 
Miss 

Specimens  examined.     Illinois  :  type  specimens  ;  A.  5.  Hitch- 
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cock^iy  July  1890,  Fish  Lake.     Missouri  :  Eggert,  12  July  1877^ 
St.  Louis. 

6.  Onosmodium  bejariense  A.  DC. 

Onosniodinvi  bejariense  K,  DC.  in  DC.  Prodn  10  :  70.      1846. 

An  erect  perennial,  about  6-9  dm.  high,  branching  above,  the 
branches  ascending;  stem,  especially  below  the  branches,  stiongly 
hispid  pubescent  with  white  or  whitish  hairs  4-6  mm.  long  ; 
branches  softly  appressed-pubescent,  also  with  numerous  spread- 

ing whitish  hairs  2-4  mm.  long :  leaves  lanceolate  or  the  lower 
oblanceolate-spatulate  and  long-tapering  at  the  base,  the  well- 
developed  stem-leaves  8-13  cm.  long  and  14  mm.  wide,  acute, 
sessile,  strongly  5— 7-nerved,  the  nerves  prominent  on  both  sur- 

faces, softly  appressed-pubescent  below,  or  sometimes  nearly  gla- 
brous between  the  veins,  occasionally  with  spreading  pubescence 

also  on  the  veins,  strigose-pubescent  with  papillose  hairs  above^ 
noticeably  paler  beneath  than  above,  at  least  in  the  cnse  of  the 

later  leaves:  pedicels  6  mm.  long  or  less,  the  calyx-lobes  linear- 
lanceolate,  8-10  mm.  long,  acute,  appressed-pubescent  and  long- 
ciliate  at  base:  well-developed  corollas  14  mm.  long,  very  finely 
canescent  outside,  often  appearing  nearly  glabrous,  and  with  a  few 

spreading  hairs  on  the  lobes,  the  lobes  3-4  mm.  long,  triangular 
in  outline,  but  tapering  to  a  long-acuminate  often  abruptly  bent 

apex:  nutlets  3  mm.  long,  obtusish  or  acutish,  from  little' to  quite 
noticeably  constricted  at  base. 

A  species  as  yet  known  only  from  southwestern  Texas,  from 
whence  it  was  first  described. 

Specimens  examined.     Texas:  Lindheimer,  i848.^ew  Braun- 

fels;    Wilkinson  8^^  1897.    and    12^   San    Antonio;  Lindheimej\ 
-^                 

,  Brazos  \  Jermy,  Gillespie  County  ;  Stanfield  g8,  San  Marcos  ; 

Bush  1208,  24  March  1902,  San  Antonio. 

7.  Onosmodium  subsetosum  Mackenzie  &  Bush 

Onosuiodinm  subsetosiivi  Mackenzie  &  Bush  ;  Small,  Fl.  Southeast. 

U.  S.  looi.      1903. 

An  erect  perennial,  about  6-10  dm.  high,  branching  above,  the 

branches  ascending ;  stem  very  glabrous,  with  the  exception  of  a 

very  few  short  widely  scattered  appressed  hairs  ;  branches  ap- 
pressed-pubescent with  very  short  white  hairs,  the  pubescence  not 

at  all  spreading  :  leaves  lanceolate,  9  cm,  long  or  less,  10-18  mm. 
wide,  typically  2.5  cm.  long  and  14  mm.  wide,  strongly  acute, 

tapering  to  the  sessile  or  very  nearly  sessile  base,  prominently  5-7- 

nerved,  appressed   papillose-hispid   above  and  whitish  appressed- 
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pubescent  below  :  bracts  12-24  mm.  long,  resembling  the  leaves 

in  outline  :  pedicels  3-6  mm.  long  (at  least  in  fruit) :  calyx-lobes 
oblong,  obtuse,  6  mm.  long,  hairy  on  both  sides  with  short  some- 

what spreading  white  hairs,  and  more  or  less  ciliate  :  corolla  10 

mm.  long,  twice  the  length  of  the  flowering  calyx,  soft-canescent 
above  outside,  its  lobes  triangular  in  outHne,  acute,  barely  2  mm. 

long  :  nutlets  ovoid,  obtuse  or  acutish,  2-3  mm.  long,  little  if  at 
all  constricted  at  base,  but  sometimes  quite  pitted. 

This  species  differs  from  all  others  known  to  me  in  the  glabrous 

stem  (not  branches),  which  strikingly  differentiates  it.  It  is  con- 
fined to  the  Ozark  Mountain  region  of  Missouri  and  Arkansas, 

and  is  usually  labeled  *'  Ouosmodinm  virg'viiaiium'''  in  herbaria, 
but  it  has  no  close  affinity  to  that  species.  The  type  was  col- 

lected by  B.  F.  Bush;_j££.  ij^y  near  Eagle  Rock,  Missouri,  in 
barrens,  July  11,  1897. 

Specimens  examined.  Missouri  :  type  specimens  ;  Mackenzie, 

28  September  1896,  Eagle  Rock,  Barry  County  ;  Greene  County; 

Dcwart,  3  June  1892,  Potosi ;  jEj^^erf,  5  June  1892,  St.  Francois 

County.;  J^JiLJl;  19  May   1881,  \YAbi\'dTT7r lease,  M  Qctpber 
1S97,  St.  Francois  County;  B?^s/i^  20  Tulv  1891,  and  12  October 

1893,  Shannon  County.     Arkansas:    Glatfeltei\    17  July   1898, 
Eureka  Springs. 
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Anderson,  J.  P.  Thalloid  liverworts  of  Decatur  County.  Iowa  Nat. 

^  '   33.  44-      Ap  1905. 
Bauer,  E.  Jfusa  alGgrenses.  Enumeration  de  mousses  et  hepatiques 

recoltees  par  M.  Ed.  Martin  Reineck  et  M.  Josef  Czermaclv  en  1S97- 
1899  au  Bresil.      Rev.  Bryol.  32  :    ti.      1905. 

Beal,  W.  J,  Plants  that  hide  from  animals.  Pop.  Sci.  Mo.  67  :  178- 
^8^,  /.  i-^,     Je  1905. 

Beal,  W.  J.     The  vitality  of  seeds.     Bot.  Gaz.  40  ;    140-143.      16  Au 
I 
905- 

Bentley,  J.     Pitch   pine    in    Pike    County,    Pennsylvania,      Forestry 
Quart.  3:    1-17,      F  1905.      [Illust.J 

Berger,  A.     A  systematic  revision  of  the  genus   Cereiis  Mill.     Ann. 

Rep.  Missouri  Bot.  Gard.  16:   57-86.   pL  j-12.      1905. 

Berry,  E.  W,     The  ancestors  of  the  big  trees.     Pop.  Sci.   Mo.  67  : 

465-474-  /  1-4-     S  1905.     . 

Bessey,  C.  E.     Life  in  a  seaside  summer  school.     Pop.  Sci.  Mo.  67: 

80-89.      ̂ ^  1905.      [Illust.] 
The  Minnesota  Seaside  Station,  Port  Renfrew,  British  Columbia. 

BoUey,  H.  L.     New  work  upon  wheat  rust.     Science  II.  22  :    50,  51. 
14  Jl  1905, 
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Breazeale,  J.  F.     Effect  of  the  concentration  of  the  nutrient  solution 

upon  wheat  cultures.     Science  II.  22  :   146-149.     4  Au  1905. 

Britton,  N.  L.     Contributions  to  the  flora  of  the  Bahama  Islands  —  I. 

Bull.  N.  Y.   Bot.   Gard.   3:   441-453-      7  F   1905;  — H-     ̂ '-i^^'  ̂ ^ 

Y.  Bot.  Gard.  4:    115-127.      24  Au  1905. 
Includes  descriptions  of  27  new  species  in  23  genera. w 

Britton,  N.  L.     Nomenclature  at  the  Vienna  international  botanical I 

congress.     Science  II.  22:   217-219.      18  Au  1905. 

Britton,  N,  L.     Report  on  a  trip  to  Europe.     Jour.  N.  Y.  Bot.  Gard. 

6:    123-129.      Au    1905. 

Bush,  B.  F.     The  North  American  species  of  Fuirena,     Ann.  Rep. 

Missouri  Bot.  Gard.  16:   S7-99.      1905. 
Two  species  are  described  as  new. 

Bush,  B.  F.     Two  new  Texas  tradescantias.     Ann.  Rep.  Missouri  Bot. 
Gard.  16:    100,  loi.      1905. 

Cannon,  W.  A,     On  the  transpiration  of  Fouquieria  splendens.     Bull. 

Torrey  Club  32:   397-414.  /,  /-/.      28  Au  1905. 

Chamberlain,  C.  J.     Alternation  of  generation  in  animals.     Sciejice 

11.22:   208-211. /./,  2.      i8  Au  1905. 

Christensen,  C.     Index  filicum,     i:  1-64.      5  My  1905  ;  2:   65-128. 
I  Jl  1905. 

Clinton,  G.  P.     The  Ustilagineaey  or  smuts,  of  Connecticut.     Conn. 

Geol.  &  Nat.  Hist.  Surv.  Bull.  5:    1-45.  /.  /-jj-      1905. 

Cockerell,  T.  D.  A.     Biology  in  the  Rocky   Mountains.     Pop.    Sci. 
Mo.  67:   162-169,     Je  1905. 

Cockerell,  T.  D.  A.     Names  of  insects.     Torreya  5:    145,  146.      26 
Au  1905. 

Coker,  W.  C.     Observations  on  the  flora  of  the  Isle  of  PalmS;  Charles-  , 
ton,  S.  C.     Torreya  5:    135-145.      26  Au  1905. 

Conzatti,  C.    Los  generos  vegetales  Mexicanos.    I  :  397-45 1.     Mexico, 
1905 

L  M.     Public  interest  in  research.     Pod.  Sci.  Mo 
312.     Au  1905. 

Cratty,  R.  I.     The  flora  of  Emmet  County,   Iowa,  11.     Iowa  Nat.  I  : 
36-38.     Ap  1905. 

Dammer,  U.     Malortiea  Tucrckheimii  U.    D,     Gard.  Chron.  III.  37: 
19.      14  Ja  1905. 
A  new  species,  native  of  Guatemala. 

Dammer,   U.     Species  of  Chamacdorea    with   pinnate  leaves.     Gard. 
Chron.  III.  38:   42-44.      15  JI  1905. 
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Dammer,  U.     Zwei  neue  amerikanische.  Palmen.     Bot.  Jahrb.  Beibl. 
80:   3^-33'      13  Je  1905- 
Wemilandiella  gracilis  g^x\,  et  sp.  nov.,  from  Brazil,  and  Geonoma  Donnell-Smithii 

sp.  nov.,  from  Guatemala, 

Dandridge,  D.     Trees  in  winter.     Garden  67:   56,  57.     28  Ja  1905. 

Dean,  A.  L.     On  proteolytic  enzymes  —  II,     Bot.  Gaz.  40:   121-134. 
16  All  1905. 

De  Vries,  H.     A  visit  to  Luther  Burbank.     Pop.   Sci.  Mo.  67:   329- 
347.     All  1905.      [Illust.] 

Dietel,  P.     Ueber  die  Arten   der  Gattung  Phragmidium,      ITedwigia 

44-    1X2.  //.  4.      31  Ja  1905  ;  113-132.      13  Mr  1905. 
Includes  descriptions  of  4  new  American  species. 

Eastman,  C,  R.     On  the  spelling  of  '^clon."     Science  II.  22:   206. 
18  Au  1905. 

Eastwood^  A,     A  handbook  of  the  trees  of  California.     Occ.  Papers 

Calif.  Acad.  Sci.  9:   1-86.  //.  1-37.     8  Jl  1905. 

Edwards,  H.  T.     The  vegetable  fibers  of  the  Philippine  Islands.     Pop. 
Sci.  Mo.  67:   222-230.  /.  7-j.     Jl  1905. 

Evans,  A.  W.     A  remarkable   Piilidiiim   from   Japan,      Rev.    Bryol. 

32:   57-60..  f,  1-6.      1905. 
P,  Bisseii  (Mitt.)  Evans. 

Faull,  J.  H.     Development  ofascus  and  spore  formation  in  Ascoinycetes. 

Proc.  Boston  Soc.  Nat.  Hist.  32:   77-113.   //-  7-77.     Je  1905. 

Fitzpatrick,  T,  J,     Additions  to  the  bibliography  of  Rafinesque.     Iowa 

Nat.  i:    10-21.     Ja  1905. 

Fitzpatrick,  T.  J."     The  Iowa  bladderworts.     Iowa  Nat.    i  :   30-33. 
Ap  1905. 

Fitzpatrick,  T.  J.      Plants  new  or  little  known  to  the  flora  of  Iowa. 

Iowa  Nat.  i  :    22-24.     J^  ̂9^S- 

Fletcher,  J.     Botanical  notes.     Ottawa  Nat.  19:    no.     8  Au  1905. 
The  fruit  of  Epigaea  repens ;  rare  Ottawa  plants, 

Gepp,  A.  &  E.  S.     Atlantic  algae  of  the  '^  Scotia."     Jour.   Bot.  43: 
109,  no.      Ap  1905. 
Collected  chiefly  off  the  coast  of  Brazil. 

Gepp,  A.  &  E.  S.     Notes  on  Penicillus^nd  Rhipocephalus.    Jour.  Bot. 

43:    1-5.  //.  468.     Ja  1905. 
Including  description  of  P,  pynformis  sp.  nov.,  from  the  West  Indies  and  Florida. 

Goebel,   K,     The    fundamental    problems  of  present-day  plant  mor- 
phology.     Science  II.  22  :    33-45.      14  J'  1905- 
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Greene,  E.  L.     New  British  Columbian  Rosaceae.     Ottawa  Nat.  i8: 

215^  216.      14  Mr  1905. 

New  species  in  Mains  and  Fragaria  (2). 

Greene,  E.  L.     A  new  papaveraceous  genus.     Pittonia  5;    293,  "294. 
10  Je  1905. 

Fetromecon,  a  segregate  from  Eschsc/iol/zia,  with  the  description  of  a  new  species. 

Greene,  E.  L*     Revision  of  Eschscholt%ia.     Pittonia  5  :   205-293.      10 

Je  1905. 
Recognizes  112  species,  of  which  84  are  described  as  new, 

Greene,  E.  L.     A  study  of  Dendromecon.     Pittonia  5  :   295-306.      10 
Je  1905. 
Recognizes  17  species,  of  which  14  are  described  as  new. 

Greene,  E,  L.     Suggestions  regarding  Sanguinaria,     Pittonia  5  :   306- 
308.      10  Je  1905. 

With  descriptions  of  4  new  species. 

Greenman,  J.  M,     h.x\^\\  Krymitzkia.    Eot.  Gaz.   40:    146,  147.     16 
Au  1905., 
K,  Suksdorjii  sp.  nov.,  from  the  state  of  Washington. 

Hanmer,  CO.     A  note  regarding  the  discharge  of  spores  of  Plevrotus 
ostreatus,     Torreya  5:    146,  147.      26  Au  1905. 

Harris,  J,  A.     The  dehiscence  of  anthers  by  apical  pores.     Ann.  Rep. 

Missouri  Bot.  Gard.  16:    167-257.      1905. 

Hedgcock,  G»  G-     A   disease   of  cauliflower  and   cabbage   caused   by 

Scleroiiriia.       Ann.   Rep,   Missouri    Bot.    Gard.    16 :     149-151-    P^- 
32-34.      1905. 

Hedgcock,  G.  G.     A  disease  of  cultivated  agaves  due  to  ColletotricJium. 

Ann,  Rep.  Missouri  Bot.  Gard.  16:    153-156.  //.  3$-37^      1905- w 

Hedgcock,  G.  G.     Some  of  the  results  of  three  years'  experiments  with 
crown  gall.     Science  11.  22:   120-122.     28  Jl  1905. 

Hemsley,  W.  B.     Stvietenia  Mahogani  ]^c(\,  var.  praecociflora  Hemsl. 
Hook.  Ic.   Ph  IV.  8:  //.  2j86.     Ja  1905. 
A  new  variety,  described  from  plants  cultivated  in  Trinidad. 

Hennings,  P.     Einige   schadliche    parasitische    Pilze   auf    exotischen 

Orchideen    unserer   Gewachshauser.     Hedwigia  44:    168-178.      13 
Mr  1905, 

Hennings,  P.     /t/;?^/ amazonici  IV.  a  cl.  Ernesto  Ule  collecti.     Hed- 

wigia 44:   57-71.     31  Ja  1905.      [lUust.] 
With  descriptions  of  47  new  species  in  36  genera,  of  which  2  are  new. 

Hieronymus,  G,     Aspleniorum  species  novae  et  non  satis  notae.      Hed- 
wigia 44:    193-198.  //.  d.     29  Ap  1905. 

Includes  A,  galipanense  sp.  nov.  from  Venezuela. 
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Hieronymus,  G*  Einige  Berichtigungen  zu  der  Abhandlungen  : 

'^Plantae  Lehmannianae  in  Guatemala,  Colombia et  Ecuador region- 
ibusque  finitimis  collectae,  additis  quibusdam  ab  aliis  collectoribus 

ex  iisdem  regionibus  allatis  determinatae  et  descriptae ;  Pteridophyta.'^ 
Hedwigia  44:    179,  180.      13  Mr  1905. 

Hieronymus,  G.  Plantae  Lehmannianae  in  Guatemala,  Colombia  et 
Ecuador  regionibusque  finitimis  collectae,  additis  quibusdam  ab  aliis 

collectoribus  ex  iisdem  regionibus  allatis  determinatae  et  descriptae. 

Pieridophyta  [continuatio] .  Bot.  Jahrb.  34 :  561-582.  20  Ja 
1905. 
Including  new  species  in  Gleichenia  (2)  and  Lycopodiwn  (3). 

Hieronymus,  G.  Polypodiomm  species  novae  et  non  satis  notae. 

Hedwigia  44:   78-105.     31  Ja  1905. 
Contains  much  relating  to  American  species,  including  P,  Sinienim  sp.   nov.  from 

Porto  Rico. 

Hitchcock,  A.  S.  The  identification  of  Walter's  grasses.  Ann.  Rep. 
Missouri  Bot.  Gard.  16:    31-56.      1905.  ^ 

Hock,  F.  Hauptergebnisse  meiner  Untersuchungen  liber  die  Gesamt- 

verbreitung  der  in  Nord-Deutschland  vorkommenden  AUerwelts- 

pflanzen.      Beih.  Bot,  Centralb.  18'^:   394-416.      1905. 
Holm,  T,  Anemiopsis  calif ornica  (Nutt.)  H.  et  A.  An  anatomical 

study.     Am.  Jour.  Sci.  IV.  19  :   76-82.  /  1-6,     Ja  1905. 

Holm,  T,      Croomia   pauciflora   Torr.     An    anatomical    study.     Am. 

Jour.  Sci.  IV.  20:   50-54.  /  T.     Jl  1905. 

Holmbetg,  E,  L.  Zephyranthes  Jujuyensis  Holmb.  n.  sp.  Anal.  Mus. 

Nac.  Buenos  Aires  III.  4  :    523,  524.      19  Ja  1905. 

Jordan,  D.  S.     Some  experiments  of  Luther  Burbank.     Pop.  Sci.  Mo. 

66:    201-225.      731905.      [Illust.] 

Kindberg,  N.  C.     New  North  American  Bryincae.     Rev.  Bryol.  32: 

'il-l'^'      1905. 
Descriptions  of  26  new  species  in  18  genera. 

Klugh,  A.  B.  Some  of  the  rarer  plants  of  Wellington  County,  Out. 

Ottawa  Nat.  18  :   217-219.      14  Mr  1905. 

Kranzlin,  F.  Orchidaceae  americanae.     Bot.  Jahrb.  Beibl.  80:   7-10. 
^3  Je  1905. 
Descriptions  of  6  new  South  American  species,  in  5  genera. 

Life,  A.  C,     Vegetative  structure  of  Mesogloia.     Ann.  Rep.   Missouri 

^ot.  Gard.   16:   157-160.  //.  j5.      1905. 

I-loyd,  F.  E.     A  botanical  laboratory  in  the  desert.     Pop,  Sci.  Mo. 

66:  329-342.     F  1905.      [Illust.] 
The  Deeprt  ■Rr^tnr,;^^!  t  ̂ k^..^* — ,  ̂ rti^^  rarM^crm  Tnwtitntinn.  at  Tucson,  Arizona. 
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McCallum,  W.  B.     Regeneration  in  plants.     Bot.  Gaz.  40:    97-120. 

y.  1-14.     16  Au  1905. 

MacDougal,  D.  T.     Hugo  de  Vries.     The  Open  Court  19:   449-452. 
portrait.     Au  1905. 

MacDougal,  D.  T.  The  suwarro,  or  tree  cactus.  Jour.  N.  Y.  Bot. 

Gard.  6  :    129-133.  /.  J7,  32,     Au  1905. 

Mackenzie,  K.  K.  &  Bush,  B.  F.  New  plants  frorn  Missouri.  Ann. 

Rep.  Missouri  Bot.  Gard.  16:    102-108.      1905. 
New    species    in    Sagittaria^    H€nche7'a^    Convolvulus^   Dasy stoma,   Xanihium   and 

Senecio, 

Martin,  H.  M.  Studies  on  the  effect  of  some  concentrated  solutions 

on  the  osmotic  activity  of  plants.  Bull.  Torrey  Club  32  :  415-429. 
28  Au  1905. 

Maublanc,  A.  Especes  nouvelles  de  champignons  inferieurs.  Bull. 

Soc.  Myc.  France  21  :   87-94.  //.  ($,  p^,*     5  Ap  1905. 
Includes  descriptions  of  new  Brazilian    species"  in   Leplosphaeria   (2)   and   Pesta- 

iozzia  (2). 

Millspaugh,  C.  F.  &  Loesener,  T.     Plantae  a  clariss.   Ed.   et  Caec. 

Seler  in  Yucatan  collectae.     Bot.  Jahrb.  Beibl.  80:    11-30.      13  Je 
1905. 

Includes  descriptions  of  8  new  species  in  6  genera,  of  which  2  are  new. 

Moore,  A.  C.  Sporogenesis  in  Pallavicinia,  Bot.  Gaz.  40:  81-96. 
//.  J,  ̂ .      16  Au  1905. 

Morgan,  T.  H.  The  origin  of  species  through  selection  contrasted 

with  their  origin  through  the  appearance  of  definite  variations.  Pop. 
Sci.  Mo.  67:   54-65.      My  1905. 

Pampanini,  R.  Le  Cunoniacee  degli  erbari  di  Firenze  e  di  Ginevra. 

Ann.  di  Bot.  2  :  43-106.  //.  5-7.      10  Ja  1905. 
New  American  species  are  described  in  Belange7'a  and  IVeinmaiinia  (3). 

Peck,  C,  H.  Report  of  the  State  Botanist,  190-4.  N.  Y.  State  Mas. 
Bull.  94:   1-58.  //.  87-g3  +  P-R.     Jl  1905. 
Includes  new  species  in  Amanita,  Boletus  (3),  Clavaria  (2),  Cortinarius,  Lactarius 

(2),  and  Pholioia. 

Piper,  C.  V.  Poa  gmcilUma  Vasey  and  its.  allies.  Bull.  Torrey  Club 

32  :   435-437-      28  Au  1905. 

Pollard,  C.  L.  On  the  spelling  of  "clon."  Science  II.  22  :  87,  SS. 
21  Jl  1905. 

Porsch,  0.  Beitrage  zur  "  histologischen  BUitenbiologie."  I.  Ueber 
zwei  neue  Insektenanlockungsmittel  der  Orchideenblute.  Oesterr. 

Bot.  Zeits.  55:  164-173.  //.  J.  My  1905;  227-235.  //.  4.  Je 
1905;   253-260.     Jl  1905. 
Based  chiefly  upon  Jirazilian  material. 
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Porsch,  0-  Xeue  Orchideen  aus  Sudbrasilien.  Oesterr.  Bot.  Zeits. 

55:    150-163.     Ap  1905. 
Descriptions  of  22  new  species  in  n  genera. 

Reiche,  K.  Die  systematische  Stellung  von  Lenzia  chamaepitys  Phil. 
Bot.  Jahrb.  36:   82-86.  /  /.      28  F  1905. 

Rendle,  A.  B.      Verbena  Pritchardii.     Jour.  Bot.  43:   33.     Ja  1905. 
A  new  name  for  V.  bonariensis  Rendle,  which  was  preoccupied. 

Roll,  J,  Beitrage  zur  Torfmoosflora  des  Cascadengebirges  in  Nord- 
Amerika  (Schluss).     Hedwigia  44:   49.      31  Ja  1905. 

Rose,  J.  N.   &   Painter,    J,    H.     Some   Mexican  species    of  Cnuca^  . 

Parosela  and  Meibomia,     Bot.   Gaz.  40:    143-146.  //.  j-.      16  Au 
1905, 

With  new  species  in  Cracca  and  Meibomia  (4). 

Rothrcck,  J.  T,  Cucumber  tree  {^Magnolia  acuminata  L.).  Forest 
Leaves  10  :   40.     Je  1905,      [lUust.] 

Rothrock,  J.  T.  Green  ash.  {^Fraxinus  viridis  Michx.  f.  Fraxiuus 

hinceolata  Borck.)      Forest  Leaves  10:    24.      Ap  1905.      [Illust,] 

Rothrock,  J.  T.  Red  ash.  {^Fraxlnus pennsylvanica  Marshall.  Fraxi- 
nus pubescens  Lam.)      Forest  Leaves  10:    8,      F  1905.      [Illust.] 

Rothrock,  J.  T.     Striped  maple  —  rnoose  wood.      {Acer pennsylvaniaau  ' 
L  )      Forest  Leaves  10  :   56.     Au  1905.      [Illust.] 

Schneider,  A.  Chroolepus  aureus  a  lichen.  Bull.  Torrey  Club  32  : 

431-4:^4.  pL  22.      28  Au  1905. 

Schneider,  A.  Contributions  to  the  biology  of  rhizobia.  IV:  Two 

coast  rhizobia  of  Vancouver  Island,  B.  C.  Bot.  Gaz.  40:  135-139. 

/.  /-J.      16  Au  1905. 

Schrenk,  H.  von.     Glassy  fir.     Ann.   Rep.    Missouri  Bot.   Gard.  16: 
r 

117-120.  pL  20,  21.      1905. 

Schrenk,  H.  von.  Intumescences  formed  as  a  result  of  chemical  stimu- 

lation.    Ann.   Rep.   Missouri  Bot.   Gard.  16;    125-148.  //.  2j-ji. 
1905- 

Schrenk,  H.  von.     On  the  occurrence  of  Peronospora  parasitica  on 

cauliflower.     Ann.  Rep.  Missouri  Bot.  Gard.  16:    121-124.  //.  22- 
24.      1905. 

Shafer,  J.  A.  The  botanical  symposiuiii  at  Ohio  Pyle,  Pennsylvania, 

Torreya  5:    152-154.      26  Au  1905. 

Shaw,  G.  R.  Pinus  NelsonL  Gard.  Chron.  IIL  37=  306,  307- / 
i2j^      20  My  1905. 
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Small,  J.  K.  Additions  to  the  flora  of  subtropical  Florida.  Bull.  N. 
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New  species  are  described  in  Cereus  (6),  hchinopsis  (12),  Echinocactns  (12),  and 
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Stephani,  F.  Hepaticae  amazonicae  ab  Ernesto  Ule  collectae.  Hed- 

wigia  44:    223-229.      29  Ap  1905. 
Includes  descriptions  of  9  new  species  in  8  genera. 

Stevens,  F.  L.     The  science  of  plant  pathology.     Pop.  Sci.  Mo.  67  : 

399-408.     S  1905. 

Sudworth,  G.  B.  A  new  species  of  juniper  for  Texas.  Forestry  and 
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Thomson,  R.  B.  The  megaspore-membrane  of  the  gymnosperms. 
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22  :   88.      21  Jl  1905. 

Trelease,  W.  Illustrations  of  a  ̂ 'strangling"  fig  tree.  Ann,  Rep. 
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Ule,  E.     Die  Kautschukpflanzen  der  Amazonas-Expedition   und  ihre 

Bedeutung  fiir  die  Pflanzengeographie.      Bot.   Jahrb.  35:   663-678. 
/.  7-j.      18  Ap  1905. 
New  species  are  described  in  Hevea  (3),  Sapiuni  (2),  and  CastUloa, 

Ule,  E.  Wechselbeziehungen  zwischen  Ameisen  und  Pflanzen.  Flora 

94:   491-497,      II  My  1905: 

Vickers,  A.  Liste  des  algues  marines  de  la  Barbade.  Ann.  Sci.  Nat. 
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HIS   work  is  designed  to  present  descriptions  of  all  plants  growing, 

independent  of  cultivation,  in  North  America,  here  taken  to  include 

Greenland,  Central  America,  the   Republic   of  Panama,  and  the 

West  Indies,  except  Trinidad,  Tobago,  and  Curasao  and  other  islands  off 

the  north  coast  of  Venezuela,  whose  flora  is  essentially  South  American. 

It  will  be  published  in  parts  at  irregular  intervals  by  the  New  York 

Botanical  Garden  through  the  aid  of  the  income  of  the  David  Lydig  Fund 
bequeathed  by  Charles  P.  Daly- 

It  is  planned  to  issue  parts  as  rapidly  as  ihey  can  be  prepared,  the 

extent  of  the  work  making  it  possible  to  commence  publication  at  any 

number  of  points.     The  completedWork  will  form  a  series  of  volumes 
with  the  following  sequence : 

Volume  I.     Mycetozoa,  Schizophyta,  Diatomaceae. 
Volumes  2  to  lo.     Fungi. 
Volumes  11  to  13-     Algae. 
Volumes  14  and  J5,     Bryoph}ta, 
Volume  16.     Pteridophyta  and  Gymnospermae. 
Volumes  17  to  19,     Monocotyledones. 
Volumes  20  to  30.     Dicotyledones. 
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Each  author  will  be  wholly  responsible  for  his  own  contributions, 
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must  vary  somewhat  in  the  treatment  of  d  verse  groups. 

The  subscription  price  is  fixed  at  $1.50  for  each  part;  it  is  expected 

that  four  or  five  parts  will  be  required  for  each  volume.  A  limited  num- 
ber of  separate  parts  will  be  sold  at  $2.00  each.     Address, 

The  New  York  Botanical  Garden 

Bronx  Park,  New  York  City 

Volume  2  7,  Part  1,  including  Podosteraonaceae  by  George  V.  Nash, 
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Evans,  A.  W.     The  Lejeuneae  of  the  United  States  and^  Canada.     Pages  II3-183, 
plates  16-22,     15  F  1902. 
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Britton,  E.  G.  8l  Taylor,  A.    The  life  history  of  Vittaria  lineata.    Pages  185-21 1, 
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VoL  11,  No.  1;  price,  1-75  : 
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1901, 

VoL  11,  No.  2;  price,  $1.75  : 
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A  new  method  of  measuring  the  transpiration  of  plants  in  place* 
William  Austin  Cannon 

Very  early  in  the  history  of  the  Desert  Botanical  Laboratory, 
it  was  recognized  that  the  study  of  the  transpiration  of  desert  plants 
ought  to  be  one  of  the  leading  lines  of  research.  It  was  appreci- 

ated also  that  to  be  most  effective  the  study  should  be  confined  as 

far  as  possible  to  plants  growling  under  natural  conditions,  that  is, 
to  plants  in  the  field. 

That  the  task  is  not  without  its  difficulties  is  readily  seen.  The 

forms  of  apparatus  in  general  use  are  not  intended  and  in  fact  are 
not  well  adapted  for  the  determination  of  the  transpiration  of  plants 
in  place.  It  was  necessary  therefore  in  the  very  beginning  to  revise 
old  methods,  or  to  originate  and  to  perfect  a  new  one,  both  of 
which  have  been  done.f 

It  is  not  to  be  understood  that  the  method  to  be  described, 

which  was  devised  to  meet  the  special  need,  is  either  ideal  or  has 

reached  its  final  stage  of  development  But  the  use  of  it  for  a 

year  in  many  experiments  out-of-doors  and  under  different  condi- 

tions has  shown  it  to  be  so  practicable  that  a  description  of  it  at 

this  time,  together  with  some  reference  to  experiments  performed 
with  it,  appears  to  be  desirable. 

The  polymeter  method 

Several  methods  are  in  general  use  by  which  the  amount  of 

watery  vapor  given   off  by  plants   may  either  be  estimated,  or 

Papers  from  the  Desert  Botanical  Laboratory  of  the  Carnegie  Institution,  No.  5. 

t  This  paper  is  devoted  to  the  exposition  of  the  method  most  used  in  1904.  Others 

are  now  being  tried  ;  should  any  of  these  appear  to  be  satisfactory  they  will  be  described 
at  another  time. 

[The  Bulletin  for  September  (32  :  451-514)  was  issued  21  S  1905.] 
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demonstrated.  These  methods  may  be  grouped  into  three  classes. 

In  the  first  of  these  the  plant  is  potted,  and  weighed  at  intervals ; 

the  loss  of  weight  is  assumed  to  be  due  to  the  evaporation  of  water 

from  its  surface.  In  a  second  class  the  plant  is  enclosed  in  a  tight 

receptacle  and  the  vapor  evolved  from  it  is  collected  in  some  kind 

of  drying  material  which  is  weighed  before  and  after  the  experi- 

ment ;  any  increase  in  weight  is  attributed  to  the  absorption  of 

water  which  was  derived  from  the  plant.  In  the  third  class  the 

amount  of  water  transpired  is  estimated  from  the  amount  absorbed 

by  the  plant.  The  apparatus  employed  in  this  class  is  some  form 

of  potometer. 

.  The  mere  demonstration  of  the  fact  of  transpiration  has  been 

made  by  placing  the  plant,  or  a  portion  of  it,  in  a  tight  receptacle 

which  encloses  at  the  same  time  some  hygroscopic  material.  The 

increase  in  the  amount  of  vapor  in  the  receptacle,  or  the  presence 
r 

of  any  considerable  amount,  is  indicated  by  some  visible  change, 

as  in  the  color  or  position,  taking  place  in  the  substance.* 
The  method  most  used  the  past  season  at  the  Desert  Botanical 

Laboratory  is  in  principle  a  departure  from  any  given  above.     It 
+ 

consists  essentially  in  the  determination  of  changes  in  the  absolute 

humidity  of  the  atmosphere  in  which  the  plant  is  placed  ;  the  dif- 
ference in  the  absolute  humidity,  expressed  in  fractions  of  a  gram, 

is  the  amount  of  vapor  transpired.  The  calculations  by  which  the 
absolute  humidity  is  derived  are  based  on  variations  of  the  relative 
humidity. 

r 

An  account  of  the  apparatus 

The  form  of  apparatus  with  which,  as  was   mentioned  above, ^ 

the  most  of  the  transpiration  studies  in  the  field  were  carried  on 
during  the  past  season  at  the  Desert  Botanical  Laboratory  was 
suggested  early  in  1904  by  Dr.  D.  T.  MacDougal  of  the  Advisory 
Board  of  the  laboratory.  This  is  the  apparatus  used  in  the  poly- 
meter  method  for  the  determination  of  transpiration  (see  figure  i). 

The  apparatus  consists  of  a  hygrometer,  a  bell-glass  and  a 

water-proof  base.  The  form  of  hygrometer  used  was  Lambrecht's 
Rtise  Polymeter.  This  instrument  is  especially  constructed  to 
record  a  variety  of  meteorological  conditions  ;  it  is,  however,  well 

*For  a  more  detailed  account  of  the  methods  used  in  studying  the  transpiration  of 
plants,  see  BurgeRSTEIN,  Die  Transpiration  der  Pflanzen,  1904. 
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adapted  to  this  other  use.  It  is  a  substantially  made  brass  Instru- 
ment  which  carries  a  hair  hygrometer  and  a  thermometer,  and  is 
provided  with  a  solid  base  which  enables  the  instrument  to  stand 

Figure  i.     Apparatus  for  determining  the  transpirauon  of  plants  in  place.     The 
pol>raeter  method, 

upright   when   In    use.     The    hygrometer    indicates    the   relative 

humidity,  and  it  is  also  provided  with  a  scale  by  which  the  temper- 
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ature  of  the  dew-point  may  be  approximately  determined.  The 

maximum  vapor-pressure  for  any  temperature  is  written  on  the 

thermometer,  which  unfortunately  is  graduated  according  to  the 

Fahrenheit  scale.     This  instrument  provides  a  means  of  telling 

Figure  2.     CoviUea  iridenlata^  showing  base  made  of  cement  which  was  made 
water-proof  by  being  covered  by  a  mixture  of  vaseline  and  was. 

directly,  therefore,  the  temperature  of  the  air,  the  maximum  vapor- 
pressure,  the  relative  humidity,  and  the  dew-point.  From  what 

has  been  said  regarding  the  polymeter  it  will  appear  at  once  that 
it  can  be  used  to  demonstrate  the  fact  of  transpiration,  and  if  the 

cubic  contents  of  the  bell-glass  are  known,  from  data  given  by  it 
the  amount  of  transpiration  can  also  be  estimated. 
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Any  bell-glass  which  is  adapted  in  form  and  in  size  to  the 
plant,  or  branch,  experimented  with  may  be  employed.  Perhaps 
the  best  shape  for  general  use  is  that  of  the  bell  shown  in  figure  i, 

the  enlarged  upper  portion  of  which  permits  the  natural  spreading 
of  the  plant.  The  size  of  the  bell  is  of  much  importance,  since  it 

must  correspond  with  the  rate  of  transpiration.  It  can  only  be 
told  by  experience. 

Figure  3.  Encelia  farinosa,  with  base  constructed  ol  wood.  The  base  is  made 

of  two  boards  of  which  the  one  to  the  left  is  securely  fastened  to  two  cleats,  which  carry 

buttresses  on  the  free  ends,  and  the  one  to  the  right  is  clamped  into  position  by  inter- 

posing two  w^edges  between  the  buttresses  and  the  loose  board.  By  removing  the  wedges 
the  base  is  easily  taken  apart. 

i 

Finally,  a  base  upon  which  to  set  the  bell-glass  and  the  poly- 

meter  must  also  be  provided.  The  form  may  vary  according  to 

the  nature  of  the  experiment.  If  an  entire  plant  is  under  observa- 

tion, a  cement  base  may  be  used  (figure  2).  But  this  form,  which 

was  originally  devised  to  be  in  a  measure  permanent,  is  not  alto- 
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gether  satisfactory.  A  very  good  base  for  general  use  can  be 

made  of  wood,  like  the  one  shown  in  figure  3,  for  example,  and 

it  can  be  made  so  that  it  can  be  put  together  or  taken  apart  quickly 

and  with  ease.     Another  form,  shown  in  figure  4,  is  made  of  an 

•    FiGLRE  4.     Method  of  observing  the  transpiration  of  a  branch  while  still  attached 
to  the  main  plant.     The  plant  is  Opunlia  veisicolor. 

ordinary  plant  drier,  which  like  the  other  forms  of  base  described 

has  been  made  water-proof  by  the  application  of  vaseline  or  some 

other  water-resisting  substance.  It  sometimes  happens  that  it  is 

impossible  or  extremely  inconvenient  to  use  any  of  the  bases  above 

described.      I  have,  for  instance,  carried  the  transpiration  apparatus, 4 
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packed  on  the  back  of  a  horse,  for  some  miles  into  the  mountains 

when  it  was  necessary  to  make  the  load  the  h'ghest  possible.     In 

Figure  5.     The  manner  of  using  the  polymeter  method  in  studying  the  transpira- 

tion  of  ajmistletoe,  Phoradendron  californicum. 

suchVcase  oiled  cloth  of  some  sort  was  substituted  with  success 

for  the  heavier  and  more  cumbersome  forms   of  base.     A  cloth 
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base  IS  also  frequently  more  convenient  when  studying  the  trans- 

piration of  such  a  plant  as  the  mistletoe  (figure  5),  or  a  branch  of 

a  tree.  Wliatever  may  be  the  style  of  base  used,  great  care  must 

be  taken  to  avoid  any  leakage  which  would  render  the  results 

quite  untrustworthy. 

A  very  necessary  addition  to  the  apparatus  as  above  presented, 

in  this  country  of  high  temperatures  and  bright  sunlight,  Is  some 

form  of  shade.  Several  types  have  been  used.  The  one  given  in 

FIGURE  I  is  perhaps  the  most  satisfactory.  It  is  made  of  heavy 

white  duck.  Straps  are  attached  so  that  it  can  be  fastened  to 

camera  tripods  ;  it  is  thus  easily  carried  and  is  very  rigid  w^hen 
spread,  and  flaps  are  sewed  to  the  bottom,  upon  which  stones  are 

piled  to  ensure  a  safe  anchorage  against  the  winds. 

The  manner  of  setting  up  the  apparatus  is  very  simple.  As 

soon  as  the  base  \s  arranged,  the  polymeter  is  placed  upon  it  in  a 

position  where  it  may  be  readily  observed,  and  the  bell-glass  is 
placed  over  the  plant  and  the  polymeter  and  sealed  quickly  and 

tightly  to  the  base.  The  entire  apparatus  is  shielded  from  the 

direct  sunlight,  which  can  be  done  just  before  or  immediately 

after  the  bell  is  put  in  position.  The  adjustment  of  the  apparatus 
need  not  take  longer  than  three  or  four  minutes. 

When  the  apparatus  is  set  up,  the  time,  the  relative  humidity 

and  the  temperature  are  at  once  taken  and  recorded.  The  read- 
ings should  be  repeated  at  frequent  and  regular  intervals. 

The  calculation  of  the  absolute  humidity 

The  amount  of  moisture  in  the  atmosphere  of  the  bell-glass 
may  be  found  by  a  simple  calculation,  which  may  be  based  wholly, 
or  if  preferred  only  in  part,  on  data  provided  by  the  polymeter. 
The  manner  of  reducing  the  observations  in  both  instances  may 
be  illustrated  by  the  data  given  in  the  following  experiment : 

Time  Relative  humidity  Temperature 

9:33  A.  M.  23  29  °  C  (84.2^  F.) 
10:00      '*  50  The  same 

The  bell  has  a  capacity  of  17,500  c,c. 
A  method  of  deriving  the  absolute  humidity  with  the  aid  of 

data  given  entirely  by  the  polymeter  will  be  given  first. 
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The  polymeter  gives  ̂ o  mm.  as  the  maximum  Vapor-pressure 

at  84°  F.,  and  this  number,  30,  expresses  also  the  weight  in  grams 
of  one  cubic  meter  of  water-vapor  at  that  temperature,  since  for 
the  temperatures  that  usually  occur  the  vapor-pressure  in  milli- 

meters is  expressed  by  almost  the  same  number  that  gives  the 

weight  of  water-vapor  per  cubic  meter  in  grams.*  That  is,  a 
cubic  meter  of  saturated  air,  at  sea-level,  and  at  a  temperature  of 

84°  F.,  weighs  (according  to  the  polymeter)  30  grams.f  At  a 
saturation  of  23  per  cent,  there  would  be  6.9  grams  in  one  cubic 

meter  (0.23  x  30).  Multiplying  this  number  by  that  fraction  of 

a  cubic  meter  which  the  capacity  of  the  bell-glass  represents,  0.0175 

(17^500/1,000,000),  gives  120  milligrams.  Therefore,  at  a  tem- 

perature of  84^  F.  and  at  a  saturation  of  2;^  per  cent,  the  meteoro- 
logical conditions  at  the  beginning  of  the  experiment,  there  were 

120  milligrams  of  moisture  in  suspension  in  Q.0175  of  a  cubic 

meter,  or  in  other  words  in  the  bell-glass. 

If  the  second  reading  of  the  experiment  is  reduced  in  like 

manner  it  will  give  262  milligrams  as  the  amount  of  moisture 

which  was  in  the  bell-glass  at  10:00  o'clock.  The  difference  be- 
tween 262  and  120  milligrams  is  the  increase  in  the  absolute 

humidity  which  is  due  to  the  transpiration  of  the  plant.  That  is, 

142  milligrams  of  watery  vapor  were  given  off  by  the  plant  in  2y 

minutes,  and  from  this  result  the  rate  fpr  any  period  and  for  any 

surface-area  can  be  easily  estimated. 

The  preceding  method  of  deducing  the  amount  of  moisture 

from  readings  given  by  the  polymeter  is  sufficiently  accurate  for 

tests,  for  purposes  of  demonstration,  or  for  comparison,  but  is 

subject  to  certain  very  obvious  errors.  In  the  first  place  the 

vapor-pressure  given  by  the  polymeter  is  not  so  accurate  as  that 

provided  by  reliable  hygrometric  tables ;  f  it  cannot  be  read  so 

closely.  And,  also,  the  maximum  pressure  of  vapor  in  milHmeters 

is  not  expressed  at  all  temperatures  that  occur  outdoors,  at  any 

rate  in  the  desert  region,  by  the  number  that  gives  the  weight  of 

vapor  in  grams  per  cubic  meter.      For  example,  the  thermometer 

*Hann.  Handbook  of  Climatology.     English  translation  by  R.  DeWard,  1903. 

fThe  number  on  the  polymeter  is  really  slightly  less  at  the  temperature,  but  as  the 
scale  is  so  small  it  cannot  well  be  read  more  closely. 

J  Smithsonian  Meteorological  Tables,  1897,  have  been  used  in  most  of  the  reduc- tions. 
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in  summer  not  infrequently  registers  95°  F,  (ss""  C)  in  the  shade, 
and  often  much  higher.  The  weight  of  a  cubic  meter  of  saturated 

air  at  35°  C.  is  39.187  grams;  the  maximum  vapor-pressure  at 

that  temperature  is,  however,  4178  mm.*  I  have,  therefore,  used 

the  hygrometric  tables  in  making  all  calculations. 

If,  now,  the  absolute  humidity  is  found  for  the  above  experi- 

ment by  employing  the  hygrometric  tables  we  shall  get  slightly 
different  results. 

The  weight  of  one  cubic  meter  of  aqueous  vapor  at  29"^  C, 
and  at  sea-level,  is  given  as  28.450  grams.f  With  a  relative 

humidity  of  2^  per  cent  the  weight  would  be  6.54  grams  for  one 

cubic  meter.  Multiplying  this  by  the  fraction  0.0175,  as  before, 

gives  114  milligrams  for  the  first  reading.  The  second  amount 

reduced  in  the  same  manner  is  248.8  milligrams.  Therefore  the 

total  transpiration,  according  to  the  latter  method  of  making  the 

computation,  is  134.8  milligrams  as  against  142  by  the  first 

method,  and  this  difference  becomes  greater  with  the  rise  of  the 

temperature,  since,  among  other  reasons  given  above,  the  first 

method  was  based  upon  the  pressure  of  vapor  and  not  on  its 
weight. 

It  has  been  mentioned  above  that  the  hygrometric  tables  are 

computed  for  sea-level.  For  delicate  hygrometric  work,  there- 
fore, some  correction  should  be  made  for  the  higher  altitudes,  but 

for  the  usual  work  of  estimating  the  transpiration  of  plants,  partly 
because  it  is  largely  a  comparison,  slight  altitudes  above  the  sea 

need  not  be  considered.  Neither  is  it  necessary  to  take  into 
account  the  usual  daily  variation  of  the  barometer.  When  on 

account  of  a  considerable  altitude  above  the  sea,  as  at  the  Desert 

Botanical  Laboratory  (altitude  2,600  feet),  it  is  necessary  to  take 
into  account  the  diminished  air-pressure,  the  final  deductions  for 
absolute  humidity  are  multiplied  by  the  following  fraction  : 

Gravity  at  altitude  of  experiment 

Gravity  at  sea-level 

♦Smithsonian  Meteorological  Tables,  1897,  pages  133  and  142 
fZ.  r.,  page  133. 



Cannon:  A  method  of  measuring  transpiration      525 

Testing  the  polymeter  method 

Laboratory  experiments  for  the  purpose  of  testing  the  accuracy 
of  the  method  indicate  that  the  polymeter  used  for  the  present 
object  generally  registers  too  low.  This  is  due  to  the  slow  diffu- 

sion of  moisture  in  a  confined  space  as  well  as  to  a  tardy  reaction 
of  the  instrument  itself.  But  these  experiments  show,  on  the 
other  hand,  the  very  important  fact  that  when  the  instrument  is 

handled  properly,  in  a  uniform  manner,  it  will  give  results  which 
are  consistent. 

The  succeeding  experiments,  which  were  conducted  in  the 

laboratory  in  a  manner  to  be  detailed,  give  some  idea  of  the 
behavior  of  the  instrument  in  regard  to  the  rate  of  increase  or 

decrease  of  moisture  in  the  bell-glass. 

Experiment  No.  i.  — Reaction  of  the  polymeter  to  a  change  in 
the  relative  humidity  zvliich  is  approximately  one  per  cent,  a  minute. 

.  The  apparatus  was  arranged  in  the  following  manner:  A  bell- 

glass  was  placed  over  a  polymeter  and  sealed  to  a  ground-glass 
plate.  Inlet  and  outlet  tubes  were  arranged  so  that  the  amount 

of  moisture  in  the  bell  could  be  increased  or  diminished  at  pleas- 
ure. At  the  beginning  of  the  test  the  humidity  of  the  atmosphere 

of  the  bell-glass  was  increased  to  a  certain  per  cent,  which  was 

indicated  by  the  polymeter,  after  which  a  portion  of  it  was  with- 

drawn and  collected  in  sulphuric  acid  drying-tubes.  The  poly- 
meter was  again  read.  The  amount  of  vapor  which  was  taken 

away  from  the  bell-glass  was  then  computed  by  the  hygrometric 

niethod  as  given  in  the  preceding  pages,  and  it  was  compared 

with  the  amount  as  determined  by  the  increase  in  the  weight  of 

the  drying  tubes.  According  to  the  polymeter  the  vapor  removed 

was  %Z  mg.  ;  the  tubes  gained  90  mg.  in  weight.  Thirty-seven 
minutes  were  taken  to  remove  the  moisture  from  the  bell-glass, 

during  which  the  polymeter  recorded  a  decrease  of  33.5  per  cent. 

in  the  relative  humidity. 

Experiment  No.  2.  —  Reaction  of  the  polymeter  to  a  variable 

change  in  the  relative  httmidity.  The  apparatus  was  set  up  as 

before.  Calcium  chloride  drying-tubes  w^ere  used.  A  stream  of 

moist  air  was  passed  through  the  bell-glass  from  10:41  until 

10:47,  when  all  openings  were  again  closed. 
The  following  data  were  recorded  : 
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Time  Relative  humidity  Temperature 

10:41  43  74""  F- 
10:47  ^^  74 
11:10  63  74 

It  will  be  observed  that  the  humidity  increased  18  per  cent  in 

6  minutes  (10:41-10:47).  From  10:47  to  11:10  the  instrument 

was  allowed  to  settle,  during  which  time  it  show^ed  an  increase  of 
2  per  cent.  This  was  due  to  the  tardy  response  of  the  polymeter, 

since  the  moisture  was  equally  distributed  throughout  the  bell- 
glass  by  reason  of  the  manner  of  introducing  it 

At  11:10  the  stream  of  moist  air  was  again  sent  through  the 

bell-glass  ;  it  was  stopped  at  11:17. 

11:17  68  74 
11:37  67  75 

The  rise  of  5  per  cent  of  the  humidity  in  7  minutes  (i  1:1 

was  closely  followed  by  the  polymeter,  since  it  showed  no  change 

except  only  a  fall  of  one  per  cent,  due  to  the  higher  temperature, 
in  the  succeeding  period  of  rest 

At  1 1:37  a  portion  of  the  moisture  was  removed  from  the  bell- 

glass  and  collected  in  calcium  chloride  drying-tubes.  This  proc- 
ess required   12  minutes,  during  which  the  humidity  fell   25  per 

cent 

11:49  42  75-5 

According  to  calculations  based  upon  the  polymeter,  the 

amount  of  moisture  withdrawn  was  42  mg.;  the  drying-tubes 
gained  55  mg.  That  is  to  say,  the  polymeter,  on  account  of  the 
too  rapid  decrease  in  the   humidity,  lagged   considerably   in   its 
recording. 

Best  methods  of  conducting  the  experiments 

When  an  experiment  is  performed  it  is  necessary  to  compro- 
mise between  the  desirability  of  making  it  as  short  as  possible,  in 

order  to  maintain  conditions  for  the  plant  as  nearly  normal  as 
practicable,  and  the  fact  that  the  instrument,  for  reasons  given 

above,  does  not  record  instantly  the  humidity  of  the  air.  Conse- 
quently the  rate  of  increase  in  the  relative  humidity  should  be  as 

nearly  constant  for  all  experiments  as  possible,  particularly  when 
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comparative  studies  are  carried  on,  and  it  should  not  be  over  i 

per  cent,  a  minute.  This  condition  is  fairly  well  attained  by  vary- 
ing the  size  of  the  bell-glass  in  accordance  with  the  rate  of  tran- 

spiration.    It  can  be  told  only  b}^  trial. 
Although  the  relative  humidity  of  the  atmosphere  of  the  bell- 

glass  cannot  be  lowered  to  suit  the  convenience  of  the  operator, 
without  subjecting  the  plant  to  grossly  unnatural  conditions  even 
on  the  desert,  it  is  altogether  best  if  at  the  beginning  it  does  not 
greatly  exceed  25  per  cent.  The  experiment  can  then  be  so  con- 

ducted that  a  considerable  range  in  the  relative  humidity  is  pos- 
sible without  greatly  modifying  the  moisture  conditions;  the  range 

need  not  be  greater,  if  so  ample,  as  that  to  which  the  plant  is  daily 
subjected  in  the  open.  If  this  precaution  is  taken  the  decrease  in 

the  rate  of  transpiration  which  accompanies  an  increase  in  the 
humidity  can  largely  be  avoided. 

The  foliage  should  be  uniformly  distributed  throughout  the 

bell-glass  so  that  the  diffusion  of  the  watery  vapor  may  be  as 
quickly  attained  as  possible.  This  may  be  facilitated  by  the  use 

of  some  device  by  which  the  circulation  of  the  air  may  be  main- 
tained. .    ̂  

The  temperature  can  be  kept  fairly  uniform  if  the  apparatus  is 

allowed  to  become  of  the  same  temperature  as  the  plant  and  the 

base,  provided  a  permanent  base  is  used,  but  in  case  the  day  is 

unusually  hot  and  a  large  increase  in  heat  is  observed,  notwith- 

standing the  shade,  a  dampened  blotter  or  cloth  tied  to  the  out- 

side of  the  bell-glass  and  large  enough  to  cover  one-third  of  its 

surface,  will  in  a  very  satisfactory  manner  keep  the  temperature 
down. 

Summary  and  conclusions 

The  polymeter  method  has  been  in  use  one  year,  during  which 

time  about  100  experiments  were  performed  with  it  All  of  these, 

with  the  exception  of  a  single  series,  were  conducted  upon  plants 

in  place,  and  the  experiments,  an  account  of  which  will  be  given  at 

another  time,  showed  very  conclusively  that  the  new  method  is  a 

practicable  one  for  outdoor  use.  The  following  summary  is  given, 

with  sufficient  illustrations  drawn  from  the  work  of  the  year  to 

give  some  conception  of  the  scope  of  the  method  and  more  espe- 
cially of  its  efficiency. 
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1.  The  polymeter  method  of  determining  the  transpiration  of 

plants  IS  based  upon  changes  in  the  relative  humidity  of  the  at- 

mosphere in  which  the  plants  are  placed.  From  data  respecting 

the  relative  humidity  and  the  temperature,  provided  by  the  poly- 

meter, the  absolute  humidity  is  calculated  by  well-known  meth- 

ods. The  difference  in  the  absolute  humidity  constitutes  the 

amount  transpired. 
2.  The  results  derived  from  the  use  of  the  method  are  shown 

by  laboratory  tests  to  be  consistent,  and,  provided  certain  precau- 
tions are  taken,  to  be  reasonably  accurate. 

3.  The  apparatus  is  easily  adjusted,  it  is  not  likely  to  get  out 

of  order,  and  it  may  be  easily  transported. 

4.  The  new  method  is  especially  suitable  for  use  in  a  dry 

locality  ;  where  the  humidity  is  high  some  other  method  will 

probably  be  more  satisfactory. 

.  5.  That  the  range  of  the  use  of  the  method  outdoors  is  large 

will  be  perceived  by  the  following  list  which  is  a  part  only  of  the 
plants  studied :  Cerens  giganteiis^  CovilUa  tridentata^  Encelia 

farinosa^  Fonqideria  splendens^  Fraxiyms  arizonica,  Phoradendron 

macrophylliun,  Pinus  ponderosa^  Qiiercus  oblongifolia,  Kallstroemia 
maxima^  and  Verbena  ciliata. 

6.  It  will  be  observed  by  the  list  that  not  only  entire  plants 
in  place,  but  also  portions  of  plants  while  still  attached,  can  be 
employed.  This  greatly  enhances  the  usefulness  of  the  method, 

as  the  following  indicates  :  In  a  certain  experiment  on  a  mistletoe 
and  its  host,  the  transpiration  of  the  mistletoe  was  taken  while  it 

was  still  growing  on  its  host  and  then  the  apparatus  was  read- 
justed and  the  rate  of  the  host  branch  upon  which  the  mistletoe 

grew  was  observed.  When  these  experiments  were  completed 
the  transpiration  of  a  seedling  of  the  same  species  as  the  host 
plant  was  learned.  Thus  results  of  much  pathological  and 
physiological  importance  w^r^  surely  and  readily  obtained. 

7.  It  is  important  to  note  that  a  plant  can  be  experimented 
upon  repeatedly  without  apparent  injury,  which  makes  it  possible 
to  observe  the  transpiration  at  hourly  or  at  daily  intervals,  and 
thus  to  learn  the  diurnal  or  the  seasonal  variations  as  desirable. 
As  a  single  instance  of  seasonal  differences  in  rate,  the  transpira- 

tion of  Fouqiikna  may  be  cited.     The  absolute  seasonal  variation 
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in  rate  of  this  plant  was  8.03  milligrams  per  minute  for  100  sq. 
cm.  of  transpiring  surface.  The  least  rate  was  that  of  March 

when  0.22  milligrams  for  the  same  area  and  period  was  observed, 
and  the  highest  was  in  August  when  the  rate  was  8.25  milligrams. 

8.  The  apparatus  is  so  sensitive  to  changes  in  the  humidity 

to  give  an  illustration  of  the  delicacy  of  the  method  — that  it  was 

possible  to  demonstrate  and  to  estimate  the  transpiration  of  Echino- 
cactus  during  the  extremely  hot  and  dry  climatic  conditions  of 

June,  at  a  time  when  the  transpiration  of  all  desert  plants  was  very 
feeble.  It  is  of  interest  to  observe  that  the  cobalt  nitrate  method 

as  employed  to  demonstrate  transpiration  was  quite  ineffective  as 

a  means  of  showing  any  transpiration  of  the  plant. 

9.  Finally  the  convenience  with  which  the  apparatus  may  be 

transported  may  be  mentioned.  This  feature  makes  it  possible  to 

extend  the  work  into  out-of-the-way  places,  as  for  example,  to 

study  the  effects  of  altitude  on  the  rate  of  transpiration  when  the 

experiments  have  to  be  carried  on  in  the  mountains.  As  a  single 

Instance  of  this  use  of  the  method  the  following  may  be  given  : 

Some  experiments  on  Helenium  Hoopesti  were  performed  at  differ- 
ent altitudes  in  the  Catalina  Mountains,  which  are  not  far  distant 

from  the  laboratory  but  which  are  rough  and  rather  difficult  to 

enter.  A  portion  of  the  experiments  were  conducted  at  an  altitude 

of  7,600  feet  and  a  portion  at  an  altitude  of  9,150  feet.  The 

general  result  of  these  studies  may  be  summed  up  by  the  state- 

ment that  they  tended  to  support  the  view  that  the  altitude  directly 

affects  the  rate  of  transpiration,  which  in  the  present  case  was 

greater'at  the  higher  altitude. 
Desert  Botanical  Laboratory  of  the 

Carnegie  Institution, 





The  fruit  of  Opuntia 

James  Arthur  Harris 

In  the  Bulletin  of  the  Torrey  Botanical  Club  for  May,  1905, 

Professor  Tourney  *  presents  notes  on  the  fruits  of  some  species 
of  Opuntia,  No  reference  to  the  literature  appears,  and  this  cir- 

cumstance, in  connection  with  the  conclusions  drawn  from  his  ob- 

servations, seems  to  justify  a  brief  statement  of  similar  observa- 

Op 

e 

Cactaceae^  and  some  remarks  upon  his  conclusion.     No  attempt  at 
a  complete  bibliography  is  contemplated. 

The  writer  first  considers  the  dissemination  of  O.fulgida,  and 
concludes  that  it  is  accomplished  largely  by  vegetative  means, 
through  the  densely  spiny  and  brittle  terminal  branches  ;  and  that 

the  pendulous  clusters  of  spineless,  succulent  fruit,  which  remain 
for  many  months  on  the  tree  and  in  easy  reach  of  cattle  and  other 

large  grazing  animals  to  which  it  is  very  attractive,  are  all  impor- 

tant factors  in  vegetal  dissemination,  and  that  this  acquired  func- 

tion of  the  fruit  is  gradually  influencing  its  character  and  its  form. 
   A 

'*  It  is  certainly  changing  from  its  original  seed-bearing  condition 

to  one  of' sterility.  *  *  *  Plants  of  this  species  are  occasionally 
observed  bearing  clusters  of  short,  spineless  branches  which  exter- 

nally closely  resemble  the  clusters  of  proliferous  fruits.  These 

clusters  of  branches  serve  the  same  purpose  as  the  fruits  in  attract- 

ing animals.  It  is  possible  that  they  have  developed  because  of 

the  intimate  relation  between  animal  life  and  vegetal  dissemination." 
The  writer  then  refers  to  a  number  of  species,  as  0.  tetracantha, 

0.  leptocatdis  and  0.  arbusada,  in  which  many  short,  tumid,  lat- 
eral branches  not    much  larger  than  the  fruits   are  produced    in 

abundance   during  dry   and  adverse  seasons,   while   under  more 

favorable  conditions  they  are  almost  entirely  replaced  by  fruit. 

Propagation   and  distribution  in  a   vegetative  manner  is   un- 

doubtedly of  great  importance  in   Opuntia  and   has  occupied  the 

Goebel  refers  to  several  species,  t attention  of  several  writers. 

*  Tourney,  J.  W.     Bull.  Torrey  Club  32  :  235-239.//.  9,  10.     1905 

t  Goebel,  K.     Pflanzenbiologische  Schilderungen  x  :  70-72.      1889. 
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Mammillaria  gracilis  produces  small,  nearly  spherical,  lateral  proc- 

esses of  the  size  of  a  hazel-nut,  which  are  readily  detached,  even 

by  a  dash  of  water,  or  may  easily  cling  to  animals-  On  0,  gracilis, 

according  to  him,  one  rarely  finds  flowers  and  still  more  rarely 

fruits  ;  the  plant  depending  apparently  entirely  upon  the  brittle 

branches,  which  may  even  be  broken  off  by  the  wind,  for  propa- 

gation. He  also  mentions  <9.  curassavica,  0.  Biglovii  and  0, 

aurafitiaca  as  forms  in  which  the  easily  detached  branches  readily 

take  root  and  reproduce  the  plant. 

More  recently  Tourney  himself  has  published  *  upon  vegetal 

distribution  in  Opuntia  and  finds  that  of  fourteen  species  of  Cylin- 

droptmtia  examined  in  the  field  all  are  more  or  less  adapted  for 

dissemination  in  this  manner.  The  fruits  of  the  larger  number  of 

the  species  are  not  sterile,  but  "  as  a  generalization  it  may  be 
stated  that  with  this  great  group  of  plants  the  adaptations  for 

1 

vegetal  dissemination  are  inversely  as  their  seed  production." 
In  a  general  study  of  vegetative  distribution  among  plants,  Ter- 

racciano  pays  particular  attention  to  the  Cactaceaey\  confining  his 

observations  especially  to  Opnntiae  which  he  was  able  to  observe 

under  cultivation.  He  recognizes  four  types  of  vegetative  repro- 

duction and  dissemination  in  the  genus  and  adduces  several  illus- 
trations  of  each. 

+ 

As  to  Tourney's  conclusions  concerning  vegetative  dissemi- 
nation, there  can  be  no  question  of  the  importance  of  vegetative 

propagation  in  the  Cactaceae,  and  we  may  possibly  regard  some  of 
the  structures  described  as  adaptations  which  have  arisen  because 

of  their  usefulness  to  the  species.  At  the  present  time  perhaps 
the  tendency  is  to  place  too  little  rather  than  too  much  weight 

upon  the  idea  of  adaptation,  but  it  seems  that  much  more  evidence 

should  be  assembled  before  the  suggestion,  that  the  pendant  groups 

of  fruits  or  the  spineless  branches  resembling  them  have  devel- 
oped because  of  the  intimate  relation  of  animal  life  and  vegetal 

dissemination,  can  be  admitted  even  into  ecological  theory. 
The  conclusions  concerning  the  fruit  are  as  follows  : 
1.  The  fruit  of  Opuntia  is  caulome  in  structure. 

2.  Its  caulome  nature  is  probably  of  recent  development. 

*Touuiey,  J.  W.     Bot.  Gaz.  20  :  356-361.     1895. 
f  Terracciano,  A.     Cont.  alia  Biol.  Veg.  3:  52-59,  67-68.      1892. 
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3.  It  has  become  caulome  by  its  once  superior  ovary  receding 
into  a  vegetative  branch,  thus  making  it  at  present  inferior. 

4.  The  branch  which  now  becomes  the  ov^ary  is  usually  modi- 
fied and  ripens  into  the  structure  which  we  term  the  fruit;  it  may 

however  become  but  Uttle  modified,  resembling  the  ultimate 
branches  and  continuing  as  a  vegetative  part  of  the  plant. 

The  first  of  these  conclusions  may  be  freely  admitted  in  so  far 

as  any  fruit  developing  from  an  inferior  ovary  is  to  be  regarded  as 
caulome.  In  the  Cactaceae  the  similarity  of  the  portion  of  the 

fruit  derived  from  the  receptacle  to  the  vegetative  shoot  is  greater 

than  in  many  other  forms  with  an  inferior  ovary,  and  the  terato- 
fTc b 

resemblance  than  those  furnished  by  the  normal  structures.  It 

seems  however  unnecessary  to  discuss  all  the  teratological  evi- 

dence,* since  the  case  is  one  largely  parallel  with  that  of  replace- 
ment of  floral  organs  by  foliage  leaves.  If  one  accepts  the  latter 

as  proof  that  the  elements  of  the  flowers  are  derived  from  foliage 

leaves,  he  will  also  regard  the  fruit  of  Opuntia-d.^  derived  from  the 
vegetative  branch. 

The  proposition  that  the  fruit  of  Opuntia  is  caulome  in  struc- 
ture  is  by  no  means  new.  It  would  require  an  unprofitable 

amount  of  labor  to  try  to  locate  the  first  suggestion  to  this  effect, 

but  it  was  certainly  more  than  fifty  years  ago. 

The  second  statement,  that  the  caulome  nature  of  the  fruit  is 
■ 

probably  of  recent  development,  seems  to  be  open  to  question. 

It  may  be  quite  true,  but  no  valid  evidence  is  offered  in  support 
of  it. ibryol 

no  evidence  in  favor  of  this  point,  and  our  knowledge  of  the  rela- 

tionships of  the  Cactaceae  is  too  obscure  to  permit  of  valid  deduc- 
tions without  an  examination  oi  all  accessory  data.  It  is,  however, 

a  quite  general  opinion  that  the  Cactaceae  as  a  group  is  of  recent 

origin,  but  the  relationships  of  the  groups  are  very  uncertain. 

The  third  assertion,  that  the  fruit  has  become  caulome  by  its 

once  superior  ovary  receding  into  a  vegetative  branch,  thus  making 

it  at  present  inferior,  is  also  much  in  need  of  supporting  evidence. 

Here  again  the  evaluation  of  teratological  evidence  for  special 

morphological    conclusions    must    largely    decide    the    problem. 

*For  much  oi"  which  the  reader  will  consult  Tenzig's  Pflauzenteratologie. 
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bearing 

Those  who  have  had  much  experience  with  teratological  material, 

however,  will  be  exceedingly  cautious  in  attaching  the  significance 

which  Professor  Tourney  does  to  the  one  enlarged  pistil  contain- 

ing seeds  and  which  has  assumed  the  color  of  a  fruit.  Further- 

more it  hardly  need  be  pointed  out  that  the  derivation  of  a  portion 

of  the  inferior  ovary  from  the  receptacle  of  the  flower,  a  structure 

caulome  in  nature,  removes*  the  necessity  of  accounting  for  the 
structure  of  the  fruit  by  assuming  that  the  ovary  has  receded  into 

a  vegetative  branch. 

We  may  examine  a  few  of  the  published  discussions 

upon  this  point. 

Ramirez  *  has  published  descriptions  and  excellent  colored 
plates  of  three  malformations  in  the  fruits  of  Opuntia.  After  a 

considerable  discussion  of  the  morphological  nature  of  the  inferior 

ovary  he  takes  up  the  three  deviations  observed. 

The  first  case,  as  he  describes  it,  is  one  of  fusion,  consisting  of 

a  cladode,  or  joint  of  the  shoot,  bearing  at  the  tip  a  mature  red 

fruit  which,  instead  of  being  articulated  with  the  stem  as  is  ordi- 

narily the  case,  is  continuous  with  it,  the  two  regions  being  sepa- 
rated merely  by  a  slight  constriction  of  a  whitish  instead  of  green 

or  red  color ;  the  whorls  of  spines  and  the  cushions  which  they 

subtend  are  continuous  in  the  two  portions  of  the  structure  under 
consideration. 

The  second  case  is  one  designated  as  the  inclusion  of  a  fruit  in 
a  cladode  which  is  somewhat  thicker  in  the  middle  and  on  one 

side,  but  except  for  this  and  the  presence  of  the  scar  at  the  apex 
and  the  more  or  less  normal  ovary  inside  closely  resembles  one  of 
the  familiar  vegetative  joints. 

The  third  case  is  one  of  "lateral  proliferation  of  the  fruit"  in 
which  a  large  number  of  fully  developed  fruits  are  borne  upon  the 
side  of  another. 

The  interpretation  which  Ramirez  has  to  suggest  for  these 
anomalies  has,  it  seems  to  me,  much  to  commend  it.  He  consid- 
ers  that  the  ovaries  originate  in  a  normal  manner,  but  that  in  cer- 

tain regions  they  undergo  a  slight  modification  and  that,  due  to  the 
hereditary  tendency  of  Opuntia  to  form  cladodes,  .the  ovary  is  more 
or  less  completely  transformed  into   structures    resembling    the 

*  Ramirez,  J.     Anales  Inst.  Med.  Nac.  3  :  223-227.  //.  j-7.      1897. 
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joints  of  the  stem.  It  will  be  seen  that  the  nomenclature  used  by 
Ramirez  Is  not  in  accord  with  his  explanation,  a  point  of  minor 
importance,  however.  The  second  case  described  by  Ramirez, 
and  the  one  upon  which  he  largely  bases  his  interpretation  of  the 
first  two  cases  described,  is  clearly  identical  with  that  illustrated 

by  Tourney  (Jig's,  ii  and  12)  as  occurring  in  O.  Eugelvtanni  as 
well  as  a  number  of  other  species. 

The  fruit  of  OpJiutia  Ficns4ndica^  **  wholly  enclosed  in  one  of 

the  well-known  flat  branches  of  this  plant,'*  described  and  figured 
by  Ernst,*  is  In  all  probability  identical  with  the  forms  figured  by 
Ramirez  and  Tourney.  Masters  f  supposes  that  this  case  is  analo- 

gous to  the  fruit  of  Cerctis  described  by  Zuccarini. 

This  brings  us  to  the  consideration  of  certain  interesting  anom- 
alies in  Cere7is.  In  this  genus  the  flowers  are  normally  lateral  but 

occasionally  those  w^hich  are  terminal  have  been  observed,  as  in  C, 
azureus^   C.   caendescens^    C.  serpentimis^   C.  speciosissimus  and   C 

splendiihis. 

Penzig  in  his  Pflanzenteratologie  remarks  that  when  the  flowers 

occupy  a  terminal  position,  '•  sie  sind  dann  meist  mehr  oder  min- 

der tief  in  die  Sprossspitze  eingesenkt." 
The  figures  which  I  have  examined  represent  the  flower  or 

the  fruit  as  produced  directly  from  the  apex  of  the  main  axis. 

Particularly  interesting  are  the  description  and  figure  given  by 

Zuccarini,  J  in  which  a  longitudinal  section  representing  the  course 
of  the  vascular  bundles  is  shown. 

In  the  large  collection  of  succulents  at  the  Missouri  Botan- 
ical Garden  I  have  been  able  to  examine  several  of  the  cases 

which  have  been  described  in  the  literature,  and  Mr.  Thompson 

called  my  attention  to  a  large  specimen  of  C.  baxanicnsis  with  sev- 

eral terminal  fruits,  one  of  which  had  other  flowers  developing 

from  the  side.  A  section  of  one  of  these  fruits  showed  it  to  be 

sterile.  In  these  cases  the  meristematic  region  of  the  stem  prob- 

ably gave  rise  immediately  to  floral  organs  instead  of  continuing 

its  growth  as  a  vegetative  shoot ;  this  has  given  rise  to  the  impres- 
sion that  the  flower  or  fruit  is  sunken  in  the  tip  of  the  axis.  This 

explanation  may  perhaps  also  apply  in  some  cases  to  the  fruits  o^ 

*  Ernst,  A.      Nature  27  :   77-      ̂ ^"^1^ 
t  Masters,  M.  T.     Nature  27:   126.      i88j. 

:  Zuccarini,  J.  G.     Abli.  Akad.  Wiss,  Mlinchen  4I :   155-161.  //.  /--?.     1844. 
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Opnntia  which  resemble  cladodes,  but  the  other  explanation  seems 

the  more  plausible. 

In  view  of  the  arguments  presented  above,  the  fourth  conclu- 

sion should  be  modified  to  read:  *'The  ovary  of  Opmitia  usually 

ripens  into  a  fruit-like  structure,  but  it  may  become  modified,  as- 

suming the  features  of  a  vegetative  stem,  persisting  as  a  vegetative 

part  of  the  plant  and  producing  flowers  or  vegetative  branches, 

or  becoming  detached  it  may  serve  as  an  organ  of  vegetative  re- 

production. In  many  cases  the  ovules  are  few  or  quite  abortive, 

while  the  portion  of  the  ovary  which  maybe  described  as  caulome 

in  nature  persists  in  the  form  of  a  vegetative  branch." 
In  conclusion  Professor  Tourney  remarks : 

I 

*  The  adverse  environmental 

Opuntia grows  is  ample  reason  for  this  interesting  evolution.      The  ovary 

which  was  once  superior  has  gradually  become  more  and  more 
4 

depressed  until  now  it  is  entirely  enclosed  in   the   fleshy  branch." 
Ganong  *  suggests  the  question  as  to  whether  there  may  be  a 

biological  reason  for  the  extremely  *'  inferior  ".  nature  of  the  ovary. 
It  would  be  highly  interesting  if  such  a  character  as  the  inferior 

or  superior  nature  of  the  ovary  could  be  accounted  for  as  a  result 

of  physical  environmental  conditions,  but  unfortunately  the  evi- 

dence is  entirely  inadequate  for  any  such  conclusions.  Very  fre- 
quently, as  a  teratological  phenomenon  and  under  physiological 

conditions  for  the  most  part  but  Uttle  understood,  a  primordium 
which  would  normally  have  developed  into  a  sepal  or  petal  or 
stamen  or  carpel,  gives  rise  to  any  one  of  the  others  or  to  a  foliar 

leaf  with  the  peculiarities  of  the  species.  It  is  not  at  all  remark- 
able, then,  that  an  inferior  ovary  should  sometimes  give  rise  to 

leaves  or  lateral  appendages  or  exhibit  other  peculiarities  of  the 
stem.  Of  this  a  larger  series  of  illustrations  from  various  forms 

might  be  given.  The  nature  of  the  vegetative  shoot  in  the  Cacta- 
ceae  only  makes  the  condition  found  in  the  fruit  more  striking. 

Tme  Library,  Missouri  Botanical  Garden. 

*  Ganong,  W.  F.     Bot.  Gaz.  20  :  213.     1895. 
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Studies  on  the  flora  of  Southern  California 

LeRoy  Abrams 

^Hookera  multipedunculata  sp.  nov. k 

Bulbs  2-2.5  ̂ ^'  broad:  scapes  several,  ascending.  S-15  cm. 
long,  the  upper  three  fourths  being  exposed  above  the  ground,  i 
mm.  in  diameter:  leaves  equaling  or  exceeding  the  scapes^  5  mm. 
broad,  conduplicate :  umbels  5-13-flovvered :  bracts  several,  5 
mm.  long:  pedicels  2-;^  cm.  long:  perianth  funnelform,  15  mm. 
long,  rose-purple,  its  segments  9-10  mm.  long,  the  outer  lanceo- 

late, the  inner  slightly  broader:  staminodia  wanting;  stamens  3  ; 
filaments  3  mm.  long  ;  anthers  5  mm.  long:  style  6  mm.  long: 
mature  capsule  oblong-obovate,  5  mm.  long. 

Closely  related  to  H.  filifolia  (S.  Wats.)  Greene,  but  distin- 
guished by  the  absence  of  staminodia  and  by  the  stalked  rather 

than  sessile  anthers ;  the  bracts  are  also  much  less  conspicuous. 

Growing  in  heavy  soil  near  Cuyamaca  Lake,  San  Diego 

County,  Abrams  j8py\  June  25,  1903.  The  type  of  this,  as  well 

as  those  of  the  following  new  species,  is  in  the  Herbarium  of  the 
New  York  Botanical  Garden. 

■ 

^Abronia  pinetorum  sp.  nov. 

Apparently  perennial,  from  a  rather  thick,  fleshy  tap-root ; 
5tems  branching  from  the  base,  ascending  or  prostrate ;  herbage 

glandular- villous  throughout:  petioles  slender,  1-3  cm.  long; 
blades  thickish,  mostly  ovate,  obtuse  or  rounded  at  apex,  cordate 

or  rounded  at  base,  1-2  cm.  long:  peduncles  3-6  cm.  long:  in- 
volucral  bracts  ovate-lanceolate,  5-7  mm.  long,  acuminate  :  peri- 

anth bright  rose -purple;  tube  slender,  2  cm.  long;  lobes  5-7 
mm.  long,  rather  deeply  lobed  :  wings  of  fruit  rounded  at  apex 

and  but  little  prolonged  above,  forming  a  broad  shallow  sinus. 

Open  pine  forests,  Thomas  Valley,  San  Jacinto  Mountains, 

Hall  2166,  ]\xv\Q,  1901. 

•      Abronia  aurita  sp.  nov. 

Herbage  glandular-villous;  stems  prostrate  or  nearly  so:  pet- 

ioles 1-3  cm  long;  blades  rather  thin,  ovate,  15-40  mm.  long, 

oblique  at  base,  margins  wavy-crenate :  peduncles  4-7  cm.  long : 
bracts  narrowly  lanceolate,  long-acuminate,  i  cm.  long:  flowers 

mostly  about  20.-  perianth  rose-colored;  tube  2  cm.  long;  lobes 
537 
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5-6  nim.  long,  rather  deeply  lobed  :  wings  of  fruit  obtuse  at  apex, 

much  prolonged  above  forming  a  deep  rather  narrow  sinus. 

The  narrow  bracts  and  peculiar  wings,  which  resemble  the 

ears  of  a  coyote,  distinguish  this  best  from  the  preceding  species  ; 

while  the  larger  flowers  readily  distinguish  both  from  A,  villosa 

S.  Wats.,  with  which  they  have  been  confused. 

Palm  Springs.  5.  B.  Parish  4138,  April,  1896  (type);  open 

sandy  plain,  Riverside  County,  Grant  444^,  1 901  J  vicinity  of 
Winchester.  Hall  201  =i.  no  date. 

'Delphinium  Cuyamacae  sp.  nov. 
Root  rather  stout,  fasciculately  branched  3-5   cm.  below  the 

surface,  the  branches  not  at  all  fusiform  ;  stem  erect,  simple  or  in 
large  specimens  with  one  or  two  short  slender  flowering  branches 
from  near  the  base  of  the  raceme,  rather  stout  and  somewhat  fis- 

tulous below,  4-6  dm.  high,  pale-green  and  cinereous  with  a  fine 
close  puberulence :  basal  leaves  on  very  stout  cinereous-puberu- 
lent  petioles  6-9  tm.  long,  dissected  into  rather  broadly  linear 
lobes,  2.5-3  ̂ "^'  broad,  densely  puberulent  beneath,  less  so  above  ; 
stem-leaves  on  closely  erect  stoutish  petioles,  similar  to  the  basal 
but  becoming  smaller  and  more  dissected  :  raceme  simple,  narrow, 
rather  dense  above,  the  lower  scattered  flowers  on  pedicels  about 
2  cm.  long,  the  upper  ones  on  pedicels  about  i  cm.  long :  sepals 
purple,  puberulent  without,  the  lower  oval,  8  mm.  long,  the  lat- 

eral broadest  above  the  middle,  acutish,  slightly  exceeding  the 
lower;  spur  straight  or  nearly  so,  3-4  mm.  longer  than  the  blade 
and  about  2  mm.  broad  at  the  upper  end,  gradually  tapering : 
lower  petals  rose -purple,  their  claws  slender,  6  mm.  long,  the 
blades  rounded  in  outline,  5  mm.  broad,  usually  cleft  to  the 
middle,  ciliate  on  the  margin  and  with  a  tuft  of  whitish  hairs  on 
the  back  ;  upper  petals  purple  except  the  lower  whitish  margin,  7 
mm.  long,  3  mm.  broad  at  the  oblique  apex :  ovary  and  imma- 

ture capsules  nearly  glabrous  :  mature  fruit  not  seen. 

Apparently  closely  related  to  D.  Hanseni  Greene,  from  which 
it  is  best  distinguished  by  the  character  of  its  pubescence  and 
purple  flowers. 

On  grassy  slopes  bordering   Cuyamaca  Lake,   altitude   1550 
meters,  San  Diego  County,  Abrams  jS88,  June  26,  1902. 

"^Acrolasia  Davidsoniana  sp.  nov. 

Stems  slender,  erect,  simple  below,  3-4  dm.  high  :  leaves  lin- 
ear or  linear-lanceolate,  1-3  cm.  long,  entire:  flowers  in  clusters 
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of  2-4,  terminating  the  rather  few  ascending  branches  :  bracts  ob-  " 
lanceolate  or  spatulate.  entire  above  or  shallowly  toothed,  scarious 
below,  viscid-pubescent,  ciliate  on  the  margins  :  hypanthium  8-10 
mm.  long:   sepals  triangular-lanceolate,  i  mm.  long:  petals  obo- 
vate,  2  mm,  long. 

Much  less  branched  than  A.  congesta  (Nutt.)  Rydb.;  flower- 
clusters  not  so  large;  bracts  and  calyx-lobes  only  half  the  size. 

Summit  of  Mt.  Wilson,  Abranis  2^80,  June  30,  1902  (type); 
along  canons  at  1 800-2000  meters  altitude,  San  Antonio  Moun- 

tains, Hall  1228,  June   18,    1899.  in   part.     Reported  from   Mt. 

;on  by  A.  Davidson  (Bull.  So/ Calif.   Acad.  4:  40,      1905). 
Wil 

Mentsdia  cong 
4 

Sphaerostigma  pallidum  sp.  nov. 

Annual ;  stems  branching  from  the  base,  slender,  1-2  dm. 
long,  sparsely  puberulent :  leaves  canescent  with  a  fine  appressed 
pubescence,  the  basal  ones  narrowly  oblanceolate,  tapering  to  a 
long  petiole,  4-6  cm.  long,  3—4  mm.  broad,  those  of  the  stem  lin- 

ear-lanceolate, 2—3  cm.  long  :  flowers  scattered  along  the  stems 
from  the  very  base :  calyx-lobes  silky,  3  mm.  long :  petals  pale- 
yellow,  about  5  mm.  long,  turning  reddish  with  age :  stamens  and 
style  about  half  the  length  of  the  petals  :  capsule  slender,  atten- 

uate at  apex  into  a  short  beak,  more  or  less  contorted,  2-2.5  ̂ ^• 
long,  I  mm.  broad. 

This  species  is  of  the  S,  bistortum  group,  but  is  readily  distin- 

guished by  its  fine  appressed  pubescence,  being  not  at  all  hirsute- 

Apparently  confined  to  the  desert  slopes,  the  following  speci- 
mens being  before  me  :  Palm  Springs,  Parish,  April,  1896  ;  Coyote 

Caiion,  Hall  2jgi,  April,  1902  ;  Cabazon,  Abrams  J228,  April  6, 

1903  (type). 
"^  Godetia  delicata  sp.  nov. 

Stem  erect,  slender,  simple  or  branching,  ̂ -6  dm.  high  ;  leaves 
linear,  slightly  sinuate-toothed,  puberulent  on  the  margins,  other- 

wise glabrous,  2-4  cm.  long,  1-6  mm.  wide:  flowers  scattered; 

buds  nodding,  somewhat  obovate  when  well  developed,  8-10  mm. 
long,  these  and  the  sessile  hypanthium  minutely  puberulent : 

calyx-lobes  adherent,  turning  to  one  side,  not  reflexed :  petals 

pink,  15  mm.  long,  8  mm,  wide  at  the  abruptly  rounded  apex, 

tapering  to  the  base,  becoming  narrow  and  claw-like  below  : 

stamens  opposite  the  petals  9  mm.  long,  their  anthers  whitish,  4 

mm.  long,  those  alternate  with  the  petals  12  mm.  long,  their 

anthers  bright-red,  6  mm.  long  :  style  slender,  10  mm.  long  ;  stigma- 
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lobes  broadly  obovate,  1.5  mm.  long :  capsule  sessile,  linear,  quad- 
rate, 2  cm.  long,  2  mm.  broad,  slightly  sulcate  between  the  angles 

at  the  insertion  of  the  placentae  when  dry,  not  at  all  costate,  taper- 
ing at  the  apex  into  a  beak  2-3  mm.  long. 

This  species  is  nearest  G,  epilobioidcs  (Nutt.)  S.  Wats.,  but  that 

has  pedicellate  capsules,  smaller  cream-colored  obovate  petals,  and 
smaller  yellowish  anthers. 

Frequent  on  shady  slopes  between   Potrero  and  Campo,  San 

Diego  County,  Abrams  jjiOy  June  3,  1903. 

^  Gilia  caruifolia  sp.  nov. 
h 

Annual ;  stem  erect,  3-6  dm.  high,  paniculate-branched  above, 
the  ultimate  branches  numerous,  almost  capillary,  beset  with  tack- 
shaped  glands,  stem  otherwise  glabrous  :  basal  leaves  pinnate,  the 
pinnae  pinnatifid  ;  lobes  entire  or  toothed,  apiculate,  sparsely 
viscid-pubescent ;  lower  stem-leaves  similar  but  more  reduced, 

upper  becoming  small  entire  lanceolate  bracts  :  pedicels  5-10  mm, 
long,  capillary  :  flowers  solitary  :  calyx  2  mm.  long,  white-scarious 
except  the  midrib,  the  teeth  scarcely  equahng  the  tube,  triangular, 
very  acute  :  corolla  pink  ;  tube  slender,  2.5-3  "^^'  l<^"g.  slightly 
exceeding  the  calyx  ;  limb  funnelform  ;  lobes  ovate,  2.5  mm.  long  ; 
filaments  inserted  about  i  mm.  below  the  sinuses,  equaling  the 

corolla-lobes;  anthers  0.5  mm.  long:  style  12  mm.  long:  cap- 
sule oblong,  3-5  mm.  long,  the  seeds  about  7  to  each  cell. 
Distinguished  from  G.  teniiiflora  altissima  Parish,  with  which 

it  has  been  confused,  by  its  more  diffusely  branching  inflorescence, 
and  short-tubed  corolla. 

Cuyamaca  Mountains,  between  Cuyamaca  Lake  and  Oriflamme 

Canon,  Abrams  394.0,  June  28,  1903  (type);  Palomar  Mountain, 
altitude  1600  meters,  Chandler  s^ji,  July  6,  1904. 

^  Diplacus  aridus  sp.  nov. 

Low  glutinous  shrub,  2-4  dm.  high,  the  leaf-bearing  branches 
stramineous,  beset  with  small  sessile  resinous  glands,  otherwise 
glabrous,  densely  leafy  :  leaves  pale  yellowish-green,  lanceolate, 
tapering  to  a  short  winged  petiole,  2.5-4  cm.  long,  7-15  mm. 
broad,  glabrous  except  for  the  sessile  glands  on  lower  surface,  the 
margins  revolute,  remotely  and  obscurely  toothed:  flowers  on 
pedicels  6  mm.  long:  calyx  3  cm.  long,  strongly  inflated  above, 
rather  abruptly  narrowing  to  a  tube   12  mm.  long,  its  teeth  un- 

equal, the  larger  8  mm.  long  :  corolla  pale  buff-colored,  4.5-5  <="^- 
long,  the  long  slender  tube  exceeding  the  calyx  ;  lobes  thickish, 
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those  of  the  upper  Up  5  mm.  long,  j  mm.  broad,  shallowly 
toothed,  those  of  the  lower  lip  4  mm.  long,  5  mm.  broad,  sHghtly 
lobed  or  entire. 

The  peculiar  calyx  and  long  slender  corolla-tube,  as  well  as 
the  pattern  of  the  lobes,  readily  distinguish  this  species  from  all 
the  other  members  of  the  genus. 

Growing  on  dry  rocky  ridges  at  Jacumba,  near  the  boundary 

monument,  Abrams  j6j6,  May  31,  1903. 

WvETHiA  ovata  T.  &  G.  Emory's  Rep.  143.      184S 

W.  coriacea  A,  Gray,  Proc.  Am.  Acad,  ii  ;   "JJ.      1878. 
Not  [F.  ovata  A.  Gray,  Proc,  Am.  Acad.  7:  357.      186S. 

Emory's  material,  according  to  the  label  on  the  type  in  the 

Herbarium  of  Columbia  University,  was  collected  on  '*  Dec,  4, 

1846."  Turning  to  Emory's  notes  on  page  107  of  the  work  cited 
above,  we  find  that  the  expedition  of  which  he  was  a  member  left 

Warner's  Ranch  on  the  morning  of  this  date,  and  pitched  camp, 

"after  marching  I3>^  miles,  in  the  valley  of  Rio  Isabel,  near  the 

rancheria  of  Mr.  Stokes,  formerly  the  mission  of  Saint  Isabel." 

W.  coriacea  was  based  on  specimens  collected  by  Dr.  Palmer  "  on 

the  Mesa  Grande,  70  miles  north-east  of  San  Diego."  As  the 
Mesa  Grande  lies  between  Warner's  Ranch  and  San  Isabel,  and  is 

traversed  by  the  old  Fort  Yuma  and  San  Diego  road,  it  15  clearly 

evident  that  the  two  series  of  specimens  were  collected  in  the  same 

region.  And  a  comparison  of  the  specimens  proves  them  to  be 
identical. 

The  taking  up  of  this  name  by  Dr.  Gray  in  the  Synoptical 

Flora  for  his  own  W.  ovata  of  northern  California  was  unquestion- 

ably  ill-advised. 
New  York  Botanical  Garden. 
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Agropyron  tenerum  and  its  allies 

Charles  Vancouver  Piper 

Agropyron  tenerum 

Much  confusion  has  prevailed  in  regard  to  Agropyron  tefmnnn 
Vasey,  and  the  supposedly  different  A,  pseudorepois  Scribn.  & 
Smith  and  A.  Novae-Angliae  Scribn. 

The  problems  surroundhig  these  three  supposed  species  can 

perhaps  best  be  made  clear  by  a  consideration  of  the  type  speci- 
mens upon  which  they  are  based,  discussing  only  such  points  as 

have  been  used  in  the  segregation  of  the  supposed  different  species 
and  subspecies.  All  are  tall  densely  cespitose  grasses,  which  only 
rarely  produce  stolons. 

Agropyron  tenerum  Vasey,  Bot.  Gaz.  lo :  258.     1885. 
The  type  of  this  is  from  Fort  Garland,  Colorado,  collected  by 

Dr.  Geo.  Vasey.  The  specimen  is  about  90  cm.  tall,  with  rather 

short,  narrow,  slightly  scabrous,  involute  leaf-blades,  and  slender 

spikes  10-15  cm.  long,  with  small  appressed  spikelets.  The 

joints  of  the  rachilla  are  appressed-puberulent.  The  lowermost 
sheaths  are  slightly  puberulent. 

Agropyron  tenerum  majus  Vasey,  Contr.  U.  S,  Nat.  Herb,   i  : 
280.      1893. 

Type  from  Oregon,  probably  Union  County,  Cusick  //J^,  col- 
lected in  1884. 

This  differs  from  the  type  of  A.  tenerum  only  in  having  flat 

leaf-blades,  scabrous  on  both  sides,  3-6  mm.  broad,  and  some- 
what stouter  denser  spikes  12  cm.  long, 

Agropyron  tenerum  longifolium  Scribn.  &  Smith,  U.  S.  Dept. 

Agr.  Div.  Agrost.  Bull.  4:  30.      1897. 

The  type  of  this  is  Howell's  no.  256,  collected  near  Grant's 
Pass,  Oregon,  in  1887.  It  is  characterized  by  rather  long,  loosely 

involute,  quite  smooth  leaf-blades,  and  inordinately  loose  spikes, 

20-25  cm.  long.  The  rachilla  is  appressed-puberulent.  The 

short  awns  are  better  developed  than  in  the  types  of  A.  tenenim 

or  ̂ .  tenerum  majus, 
543 
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Agropyron   tenerum    ciliatum   Scribn.   &   Smith,  U.   S.  Dept 

Agr.  Div.  Agrost.  Bull.  4:   30.      1897. 

The  type  of  this  is  from  Duluth,  Minnesota,  collected  by  Dr. 

Geo.  Vasey,  August  i,  1880.  It  is  characterized  by  rather  thin 

and  smooth  leaf-blades  4-6  mm.  broad,  and  pubescent  sheaths. 

The  rachilla  of  this  type  is  quite  hairy,  but  it  may  here  be  re- 

marked that  the  character  of  hairy  sheaths  is  not  constantly  asso- 

ciated with  that  of  hairy  rachilla.  Several  of  the  specimens  re- 

ferred to  A.  ciliatiun  by  Scribner  &  Smith  on  account  of  the  hairy 

sheaths  have  appressed-puberulent  rachillae. 

The  name  ciliatiim  is  preoccupied  in  A.  Richardsouii  ciliatum 

Scribn.  &  Smith,  U.  S,  Dept.  Agr.  Div.  Agrost.  Bull,  4:  29. 
1897. 

L 

Agropyron  pseudorepens  Scribn.  &  Smith,  U.  S.  Dept.  Agr.  Div. 

Agrost.  Bull.  4:  30.      1897. 

No  type  of  this  species  was  indicated  either  in  the  original 

publication,  or  in  the  herbarium,  by  its  authors.  The  first  cited 

specimen,  and  therefore  the  type,  is  from  Texas,  collected  by 

Neally  in  1889.  This  is  quite  the  same  as  the  type  of  A,  tenerwn^ 

with  slightly  longer  and  less  involute  blades,  and  a  rather  loose 

spike. 

The  specimen  from  which  the^^.  sgz  (U.  S.  Dept.  Agr.  Div. 

Agrost  Bull.  17  :)  was  drawn,  is  Rydberg's  2018  from   Kearney, 
Nebraska.      This  has  flat  blades,  4-7  mm.  broad,  and  rather  stout 

spikes  10-12  cm.  long.     The  rachilla  and  the  callus  of  this  are 
hirsute. 

Neither  of  these  specimens  have  rootstocks,  nor  extra- vaginal 
innovations,  nor,  indeed,  do  any  of  the  specimens  cited  in  the 
original  description. 

r 

Agropyron  pseudorepens  magnum  Scribn.  &  Smith,  U.  S.  Dept. 

Agr.  Div.  Agrost.  Bull.  4:  30.      1897. 

The  type  specimen  is  Rydberg's  2^01  from  Enterprise,  Col- 
orado, collected  August  19,  1895,  It  is  characterized  by  its 

robust  size,  1-1.5  m.  high,  broad  flat  leaves,  stout  spikes  and  large 

spikelets.     These  differences  may  all  be  due  primarily  to  vegeta- r 

tive  vigor     The  rachilla  is  appressed-puberulent. 

Agropvrox  Novae-Angliae  Scribn.   in  Jones,   Contr.   Bot.  Ver- 
mont 8 :   103.      1903. 
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A.  fene?'um  iillaium 

A,  Novae-An^Hiie. 

Type  specimen  collected  on  Willoughby  Mountain,  Vermont, 
by  Grout  &  Eggleston,  July  2,  1894. 

This  plant  is  about  90  cm.  high,  has  flat  blades,  scabrous  on 

both  sides,  smooth  sheaths,  rather  slender  spikes  10-17  cm.  long, 
and  hairy  callus  and  rachilla. 

The  tall  habit  and  longer  leaf-blades  are  relied  upon  by  the 
author  of  the  species  to  distinguish  it  from  A.  violaceuut  Lange, 
and  the  broad  leaves  and  hairy  rachilla  from  A,  tenerum  Va.sey. 

It  will  be  noted  that  the  types  of  two  of  the  above  plants, 

namely  A,  tenerum  ciliatum  and  A.  Novae- Ayigliae,  have  hairy 
rachillae  ;  the  remamder  have  the  rachilla  merely  puberulent. 

Taking  these  characters  which  have  been  pointed  out  and 

relied  upon  as  distinctive,  the  following  classification  is  possible, 

based  partly  on  general  interpretation,  partly  on  types. 

Rachilla  hairy. 
Sheaths  pubescent. 
Sheaths  smooth. 

Rachilla  scabrous  or  puberulent. 
Sheaths  pubescent.  Unnamed. 
Sheaths  smooth. 

Leaf-blades  narrow  or  involute  ;  spike  slender.    .  > 

Spike  10-15  cm,  long;  leaf-blades rathershort.  A,  tenerum. 

Spike  20-25  cm.  long;  leaf-blades  long.  A.  tenerum  longi/oiium. 

Leaf-blades  flat,  spike  a  little  stouter. 

Stems  30- 1  DO  cm.  high;  blades  12-20  cm.  long.   A.  psettdorepens. 

Stems  100-150  cm.  high;  blades  20-30  cm. 

long  ;  spike  very  stout,  somewhat  one-sided.   A,  pseudorepens  ma^num^ 

Such  a  classification  is  quite  artificial.  The  leaf-blade  charac- 

ter  seems  entirely  worthless,  as  all  possible  jntergrades  occur  in 

large  percentage. 

To  determine  the  value  of  the  hairy-rachilla  character  all  the 

specimens  with  this  peculiarity  were  selected  from  among  the 

specimens  labelled  A.  tenerum  ^.Vi^  A.  pseudorepens,  about  one- 

fourth  of  each  being  thus  distinguished.  Comparatively  little 

difficulty  was  experienced  in  deciding  between  appressed-puberu- 
lent  and  hirsute  rachillae,  but  nevertheless  puzzling  intermediates 
occur. 

.  The  specimens  thus  selected  showed  all  the  variations  as  to 

leaf-blades  and  habit  shown  by  the  remainder,  and  furthermore 

the  two  lots  were  practically  coextensive  in  distribution. 
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We  were  quite  unable  to  find  any  other  character  associated 

with  a  hairy  rachilla,  and  therefore  believe  it  to  be  wholly  illusive 

as  a  specific  distinction. 

.  The  multiplying  of  names  based  on  varying  combinations  of 

these  slight  characters  seems  to  us  undesirable.  We  would  inter- 

pret the  value  of  these  characters  practically  by   the  following 

arrangement : 

A.  TEXERUM  Vasey. 

A,  tenerum  majus  Vasey. 

A,  pseudorepens  Scribn.  &  Smith. 

A,  Ntwae-Angliae  Scribn. 
A-  tenerum  trichocoleura  nom.  nov. 

A.  tenerum  ciliatnin  Scribn.  &  Smith. 

A.  TENERUM  LONGiFOLiUM  ScHbu.  &  Smith. 

A.  tenerum  magnum  (Scribn.  &  Smith). 

A.  pseudorepens  magnum  Scribn.  &  Smith. 

Agropyron  biflorum 

Agropyron  biflorum  (Brign.)  R.  &  S.  Syst.  2  :  760.     1817. 
Triticuni  biflorum  Brign.  Fasc.  Rar.  PI.  Foroj.  18.      18 10. 

Triticum  violaeeum  Hornem.  Fl.  Dan.//.  20^4,.      1832. ■ 

Agropyron  violaeeum  Lange,  Consp.  Fl.  Groenl.  155.       1880. 

Following  Ascherson  &  Graebner  (Syn.  Fl.  Mitteleur.),  we 
take  up  the  above  older  name  for  what  has  usually  been  called 

Agropyron  violaeeum.  This  species  is  distinguished  with  some 
difficulty  from  A.  tenerum.  The  characters  of  the  two  species 
may  be  thus  contrasted  : 

A.  biflorum:  Florets  2-5  ;  lower  empty  glume  usually  3- 

nerved  ;  flowering'  glume  usually  broadest  above  the  middle, 
rather  soft  in  texture  ;  joints  of  the  rachilla  usually  hairy  ;  spikes 

dense,  seldom  exceeding  4  cm.  in  length  ;  leaf-blades  flat,  soft, 
usually  short  and  rather  broad  ;  upper  sheaths  often  inflated. 

A.  tenerum:  Florets  '^^-'J  \  lower  empty  ̂ lume  usually  5- 
nerved  ;  flowering  glume  usually  broadest  below  the  middle,  firm 

in  texture  ;  joints  of  the  rachilla  usually  puberulent ;  spikes  often 

loose,  usually  5-20  cm.  long  ;  leaf-blades  flat  or  involute,  elon- 
gate  ;  upper  sheaths  not  inflated. 

None  of  the  above  differences  is  constant,  but  they  serve  fairly 
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well  to  distinguish  the  species.  The  material  from  the  Rocky 
Mountains  at  rather  high  elevations  is,  however,  especially  puzzling, 
apparently  completely  connecting  the  two  species. 

We  would  refer  A.  brtvifoliinn  Scribn.  to  A.  biflorum. 
The  two  subspecies  of  A,  biflorinn  described  by  Scribner  & 

Smith  are  readily  distinguishable,  and  perhaps  worthy  of  specific 
rank.  They  are  Agropyron  biflorum  latiglume  {A,  violacaim 
ladghane  Scribn.  &  Smith,  U.  S.  Dept.  Agr.  Div.  Agrost  Bull. 

4:   30.      1897)   w^ith  the  flowering  glumes   short-pubescent,  and 
Agropyron  biflorum  andinum  {A.  violacenm  andinmn  Scribn.  & 

Smith,  loc,  cit!)  with  the  flowering  glumes  long-awned. 
Bureau  of  Plant  Industry, 

United  States  Department  of  Agriculture. 





The  desmid  flora  of  Nantucket 

Joseph  Augustine  Cushman 

The  island  of  Nantucket,  from  its  location  some  little  distance 

off  the  coast  of  Cape  Cod,  and  its  many  large  ponds,  seems  to  be 
worthy  of  an  investigation  in  the  line  of  its  microscopic  flora.  It 
is  essentially  a  sandy  soil  that  characterizes  the  island,  and  accord- 

ing to  previous  work  on  this  group  of  plants  a  rich  flora  was  not 

expected,  loose  sandy  soil  usually  not  being  rich  in  desniids  com- 

pared to  a  rocky  region.  The  ponds  of  the  island  are  open  to 

the  sunlight  in  all  their  parts,  for  trees  are  not  a  Nantucket  char- 

acteristic. They  are  therefore  well  lighted  in  the  shallow  water 

from  which  the  collections  here  worked  up  were  taken.  For  an 

opportunity  to  study  the  contents  of  these  ponds  and  swamps  I 
have  to  thank  several  members  of  the  Nantucket  Maria  Mitchell 

Association  who  very  willingly  undertook  the  task  of  collecting 

from  the  various  ponds  of  the  island.  In  all  nearly  fifty  bottles 
of  material  were  collected,  from  the  last,  of  April  to  the  first  week 

of  June  being  the  range  of  dates.  The  whole  number  of  species 

(over  fifty)  may  not  seem  very  large,  but  many  of  the  forms  were 

very  common  and  well  scattered  over  the  island.  Certain  of  the 

forms  are  new  to  the  New  England  flora  and  such  are  starred. 

Mesotaenium  Nag.      1S49 

M.  MACROCOCCUM  (Kiitz.)  Roy  &  Biss.     Lat.  i8/^  :  long.  38 /i. 
Gibb's  Pond. 

Cylindrocystis  Menegh.      1838 

C.  Brebissonh  Menegh.  Long.  50 /i :  lat.  18//.  Tom  Never's Pond. 

C  Brebissoni  minor  W.  &  G.  S.  West.  Long.  32/^:  lat. 

12/^     Great  Miox's  Pond. 

Netrium  Nag.     1849 

.    N.  Digitus  (Ehrenb.)  Itzigs.  &  Rothe.     Long.  99- 1 86 /i  :  lat. 

med.    34-65 /i:    apex    14-21 /i.     Gibb's    Pond,    Wigwam    Pond^ 
Almanac  Pond. 
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Penium  Breb.      1844 

*  P.  PHYMATOSPORUM  Nordst.  Loiig.  3  5-40  /-/ :  lat.  1 5  -  5- 1 6. 5  /^  : 

lat.  isthni.    13.5 /a     Tom  Never's   Pond,  pond   near  Old   North 
Cemetery. 

Closterium  Nitzsch,      18 17 

C.  cosTATUM    Corda.      Long.    280/^:    lat.    26  n:    apex    9/^. 
Almanac  Pond.     Small. 

C.  STRiOLATUM  Ehrenb,  Long.  200-450  fi :  lat.  18-32  a : 

apex  lo/i.  Bog  pond  near  Old  North  Cemetery  ;  also  Almanac, 

Pest  House  and  Squam  Ponds. 

*    C,  INCURVUM  Breb.      Long.  62//:  lat.  1 1 /a      Gibb's  and  Al- 
manac Ponds. 

C.    Venus   Kiitz.     Long.    80 /i:    lat    10  jx.     Wigwam,    Pest 

House  and  Squam  Ponds. 

C-  Leibleinii  Kiitz.     Long.    112-190/^:  lat.  19-34//:  apex 

3-5~5/^'      Humniockand  Copaum  Ponds. 

C*  MONiLiFERUM  (Bory)  Ehrenb.  Long.  22^  a:  lat  46". 
Pest  House  Pond. 

C.  ACEROSUM  ELONGATUM  Breb.  Long^  500 /i:  lat  3///:  apex 

5  n.      Lily  Pond  Ditch. 

*  C.  Lunula  intermedium  Gutw,     Long.  440 /i:   lat   65 /i: 

apex  12/^.      Gibb's  Pond. 
C.  ABRUPTUxM  West.  Long.  200/^. :  lat.  1 5.5  /-^ :  apex  6  //. 

Gibb's  Pond- 

C.  DECORUM  Breb.  Long,  375  ft :  lat  25  // :  apex  8.5  /x.  Gibb's 
Pond. 

C.  SETACEUM  Ehrenb.    Long.  235  /^ :  lat,  6  /x.    Almanac  Pond. 

Pleurotaenium  Nag.      1849 

P.  Ehkenbergh  (Breb.)  DeBary.  Long.  38//:  lat  bas.  25  /x: 

apex  20 /i.     Wigu'am  and  Almanac  Ponds. 
P.  Trabecula  (Ehrenb.)  Nag.  Long.  400 /i:  lat.  37/^:  apex 

24  n.      Gibb's  Pond. 

Tetmemorus  Ralfs.      1844 

T.  granulatus  (Breb.)  Ralfs.     Long.  146/^:  lat.  ̂ 4 /x.     Wig- 
wam and  Almanac  Ponds. 

T,  laevis  (Kutz.)  Ralfs,     Long.  70-90 //:  lat.  21-22 /x.     Lily 

Pond  Ditch  ;  Copaum  and  Tom  Never's  Ponds. 
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EuASTRUM   Ehrenb,      1832 

E.  DiDELTA  (Turp.)  Ralfs.  Long.  125//:  lat.  65/^:  lat.  lob. 

poL'26/i:  isthm.  i8/i,     Gibb's  Pond. 
E.  AFFiNE  Ralfs.  Long.  112 ji\  lat.  68 /i:  lob.  poL  28 /i: 

isthm.  19//.     Wigwam  Pond. 

E.  PfNNATUM  Ralfs.      Long.  100 /j.      Wigwam  Pond. 

E.  ABRUPTUM  forma  minor  W.  &  G.  S,  West  Long.  25-33 

jx\  lat.  22//:  lob.  pol.  14//:  crass.  14/^:  isthm.  4.5/^.  Gibb's 
and  Wigwam  Ponds. 

E.  OBLONGUM  (Grev.)  Ralfs.  Long.  160-170 /i:  lat.  72-84//: 

lob.  pol.  45-47/^:  isthm.  20—23/^.  Hummock  Pond  and  pond 
near  Old  North  Cemetery. 

E.  BiNALE  Ehrenb.  Long.  19/^;  lat.  15.5//:  lob.  pol.  13//: 

isthm.  3.8//.     Wigwam  and  Tom  Never's  Ponds. 
*  E.  FissuM  W.  &  G.  S.  West,  forma.  Long.  40/^:  lat  2>1>I^' 

isthm.  6//.     Wigwam  Pond. 

E.  ELEGANS  (Breb.)  Kiitz.  Long.  43-48/4:  lat,  30-32 />«;  lob. 

pol,  24-25 />«:  isthm.  8/^  Gibb's  and  Tom  Never's  Ponds;  also 
pond  near  Old  North  Cemetery. 

MlCKASTERIAS    Ag.        I  827 

M.  TRUNCATA  (Corda)  Breb.  Long.  95/^:  lat  87 /i:  lob.  puh 

65 /i :  isthm.  22 /i.      Squam  Pond. 

M.AMERICANA  RECTA  Wolle.  Long.  ii5,«:  lat.  90;^:  lob. 

pol.  S^ii:  isthm.  28 /i.     Pond  near  Old  North  Cemetery. 

CosMARiUM  Corda.      1834 

C.  ORNATUM  Ralfs.     Long.  34-48 /i:  lat.  34-36/^:  isthm.  11- 
l2/i.     Wigwam  and  Copaum  Ponds.  4 

C.  AMOENUM    Breb.     Long.    47/^:    lat.   25 /i.     Wigwam    and 
Almanac  Ponds. 

C.    TAXiCHONDRUM    Lund.      Long.    44//:    lat.    42 /i;    isthm. 

I2.^fjt.     Wigwam  Pond. 

C.   coNNATUM    Breb.     Long.    S9/i:    lat.    43 /i:   isthm.    40 /i. 
Almanac  Pond. 

*  C.    PHASEOLUM   forma  ELEVATUM  Nordst.      Long.  32 /i:    lat. 

25/i:  isthm.  8/i.     Great  Miox's  Pond. 

C.  PYKAMiDATUM  Breb.     Long.  78-100// :  lat.  50-62/^ :  isthm. 



552  CusHMAN :    Desmid  flora  of  Nantucket 

15-16/i.     Bog  pond  near    Old    North   Cemetery;  Copaum  and 

Tom  Never's  Ponds. 

*C.  BiREMUM  Nordst     Long.  13/i;   lat.  12//.     Wigwam  and 

Tom  Never's  Ponds. 

C.  INTERMEDIUM  Delp.     Long.*  48 /i:  lat  42 /Jt:  isthm.  14  fi. 
Reedy  Pond, 

*  C  EXIGUUM  Arch.  Long.  23-24/i:  lat.  13/^:  isthm.  3-3.5 
fi.     Copaum  Pond;  also  pond  near  Old  North  Cemetery. 

"*"  C.  GRANATUM  SUBGRANATUM  Nordst.  Long.  2 1-23 /^ :  lat 

16-17 /i:  isthm.  3.5-4.5/^.  Copaum.  Great  Miox*s  and  Reedy 
Ponds. 

C.  Meneghinii  Breb.  Long,  19/^:  lat  15, «:  isthm.  4«. 

Great  Miox*s  Pond. 

Xanthidium  Ehrenb.     1834 

X.  ANTiLOPAEUM  (Breb.)  Kiitz.     Long.  c.  spin.  71/i:  s.  sp. 
r 

46/^:  lat.  c.  sp.  71/i:  s.  sp.  46 /i:  isthm.  14//.     Almanac  Pond. 

Arthrodesmus  Ehrenb,      1838 

A.  ocTOCORNis  P^hrenb.  Long.  c.  sp.  2  5//:  s.  sp.  14/i:  lat. 
c.  sp.  22//:  s.  sp.  14.5/^:  isthm.  4//.  Almanac  and  Pest  House 
Ponds. 

A.  Incus  (Breb.)  Kiitz.  Long.  s.  sp.  25  «:  lat.  c.  sp.  84/i: 

s.  sp.  22  f2:  isthm.  y /i.     Tom  Never's  Pond. 

Staukastrum  Meyen.     1829 

S.  macrocerum  Wolle.  Long.  46/i:  lat.  c.  proc.  86/^:  s. 
proc.  22/.J.     Wigwam  Pond. 

S.  STRiOLATUM  Nag.     Lat.  28/^.     Wigwam  Pond. 

*  S.  DiSTENiruM  Wolle.     Lat.  c.  proc.  34 /i.    Pest  House  Pond. 
S.  Lewisii  Wood.  Long.  c.  sp.  38/i:  s.  sp.  19 /^r  lat.  c.  sp. 

34/i:  s.  sp.  15.5/i:  isthm.  4/7.     Ahnanac  and  Wigwam   Ponds. 
S.   PYGMAKUM   Breb.      Long.    35/z:    lat.    31/i:     isthm.    io,«. 

Gibb's  Pond. 
S.  Ravenei.ii  Wood.  Lat.  c.  sp.  50/^:  s.  sp.  45/^:  isthm. 

14  «.     Great  Miox's  and  Pest  House  Ponds. 
w 

Sphaerozosma  Corda.      1835 

S.  EXCAVATUM  Ralfs.  Long.  cell.  7.5/i:  lat  y/x:  isthm.  3.5 
ft.     Wigwam  Pond. 
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Onychonema  Wallich.      iS6o 

*  O.  serratum   (Bail.)  Stokes.     Long.  c.  proc.  24/1:  s.  proc, 
15.5 //:  lat.  c.  proc.  25/^:  s.  proc.  19/^:  isthm.  3.5 /^     Wigwam 
Pond. 

Desmjdium  Ag.     1824 

D.  Swartzii  Ag.     Lat.  filament  37/^.     Wigwam  Pond. 

Gymnozvga  Ehrenb.      1840 

G.    MONILIFORMIS     Ehrenb,      Lat.    filament    27/^.     Wigw^am 
Pond. 

Boston  Society  of  Natural  History. 





INDEX  TO  AMERICAN  BOTANICAL  LITERATURE 
(1905) 

The  aim  of  this  Index  is  to  include  all  current  botanical  literature  written  by 
Americans,  published  in  America,  or  based  upon  American  material ;  the  word  Amer- 

ica being  used  in  its  broadest  sense. 

Reviews,  and  papers  which  relate  exclusively  to  forestry,  agriculture,  horticulture, 
manufactured  products  of  vegetable  origin,  or  laboratory  methods  are  not  included,  and 
no  attempt  is  made  to  index  the  literature  of  bacteriology.  An  occasional  exception  is 

made  in  favor  of  some  paper  appearing  in  an  American  periodical  which  is  devoted 

wholly  to  botany.  Reprints  are  not  mentioned  unless  they  differ  from  the  original  in 
some  important  particular.  If  users  of  the  Index  will  call  the  attention  of  the  editor 

to  errors  or  omission  their  kindness  will  be  appreciated. 

This  Index  is  reprinted  monthly  on  cards,  and  furnished  in  this  form  to  subscribers, 

at  the  rate  of  one  cent  for  each  card.  Selections  of  cards  are  not  permitted  ;  each 

subscriber  must  take  all  cards  published  during  the  term  of  his  subscription.  Corre- 
spondence relating  to  the  card-issue  should  be  addressed  to  the  Treasurer  of  the  Torrey 

Botanical  Club. 

Anderson,  J,  P,     Plants  new  to  the  flora  of  Decatur  County,  Iowa. 

Proc.  Iowa  Acad.  Sci.  12:    133-138.      1905. 

Andrews,  A.  L.     Additions  to  the  bryophytic  flora  of  West  Virginia. 

BryologistS:    63-65.      15  Jl  1905. 
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208.     15  S'  1905.      , 
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Bailey,  W.  W.     Stirrings  of  life.     Am.  Bot.  8:  49-5 '•      C^P] 

"fc. 

Ballard,  S.  J.     A  second  Vermont  station  for  Arenaria  mafropijlla. 
Rhodora  7:    156.      5  Au  1905. 

Bessey,  C.  E.     How  much  plant  pathology  ought  a  teacher  of  botany 

to  know?     Plant  World  8:    1S9-197.      [S]  1905. 

Billings,  F.  H.     Precursory  leaf-serrations  of  Ulmus  americana.    Bot. 

Gaz.  40  ;    224,  225.  /.  I,  2.      15  S  1905. 

Blakeslee,  A.  F.     Two   conidia-bearing  fungi.      Cunmiighamella  and 

thamnocephalis  n.  gen.    Bot.  Gaz.  40  :    1 61-170.  pi  6.     15  S  1905. 

Blanchard,  W.  H.     The  yellow-fruited  variety  of  the  black  raspberry. 

X  Rhodora  7:    143-146.     5  Au  1905. 

Blodgett,  F.  H.      Fasciation  In  field  peas.     Plant  World  8  :    170-177^ 

/•  35~3^-      [Au]  1905. 
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Phycological  studies  — I!.    New  Chlorophyceae,  new  Rhodophyceae, 
and  miscellaneous  notes* 
Marshall  Avery  Howe 

(With  plates  23-29) 

A.  NEW  CHLOROPHYCEAE 

Halimeda  favulosa  sp.  nov. 
w 

Of  a  light  bright-green  when  hVing,  often  albescent  or  yellowish 
on  drying,  rather  flaccid,  suberect  or  more  commonly  decumbent 
(especially  if  uncovered  at  low  tide),  somewhat  easily  friable  when 
dry,  the  surface  then  strongly  favulose  even  to  the  naked  eye  and 
with  a  subcrystalline  lustre  ;  plants  reaching  a  height  or  length  of 

9-22  cm.,  usually  of  congested  habit,  the  numerous  branches 
mostly  originating  near  the  very  short,  flattened  stipe,  this  con- 

sisting of  1-4  more  or  less  fused  segments  :  rhizoids  forming  a 
bulbous  mass  with  the  adherent  granules  of  sand  :  segments  vari- 

able in  form,  ranging,  without  apparent  order,  from  discoid  and 
often  trilobed  to  cylindrical  and  entire  in  different  parts  of  a  single 

individual,  4-9  mm.  long,  2-9  mm.  broad,  0.5-2  mm.  thick: 
peripheral  utricles  turbinate,  subcrateriform,  obovoid,  or  pestle- 
shaped,  1 50-400 /i  long,  T 10-260 /i  in  diameter  in  surface  view, 
supported  and  separated  by  calcareous  calyces,  the  exposed 

rounded-obtuse  or  truncate  apical  portion  strongly  collapsed  on 

drying,  even  the  whole  utricle  often  withdrawing  from  the  calcare- 
ous lateral  walls  and  shriveling  to  the  bottom  of  the  cup  ;  utricles 

free  on  decalcification  or  but  slightly  and  irregularly  coherent; 

subcortical  layer  thin,  the  central  filaments  easily  visible  through 

*the  cortex  after  removal  of  the  lime:  filaments  of  the  central 
strand  coherent  at  the  nodes,  being  there  closely  connected  by 

*  Investigation   aided  by  a  grant   from  the  John  Strong  Newberry  Fund  of  the 
Council  of  the  Scientific  Alliance  of  New  York. 

r 

[The  Bulletin  for  October  (32:  515-561)  was  issued  21  O  1905-] 

563 
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very  short  anastomosing  processes.     [P 

24;    PLATE  26,  FIGURES   1-6. 

Near  low-water  mark  in  the  Bahama  Islands  :  no.  jgSi,  type 

(Cave  Cays,  Exuma  Chain,  19  February  1905,  M.  A.  H.) ;  nos. 

341  jb  and   3421b  (Rose  Island) ;    710.  4186a    (Stocking    Island, 

Exuma  Harbor). 

Halimcda  faviilosa  simulates  in  form,  size  and  habit  certain  con- 

ditions of  H.  tridens  (Ell.  &  Soland.)  Lamour.  or  of  H.  tridcns 

Monile  (Ell.  &  Soland.)  *  but  is  easily  and  constantly  distinguished 

by  the  very  large  peripheral  utricles  (i  10-260 /i  vs.  33— 68^a  in  H. 

tridcns)  which,  on  drying,  collapse  or  withdraw  into  the  subtend- 

ing and  separating  lime-cups,  leaving  the  surface  conspicuously 

and  rather  beautifully  favulose.  In  the  character  of  the  peripheral 

utricles  the  species  suggests  H.  macropliysa  Ask.,  though  its 

utricles  are  sometimes  even  larger  than  in  that,  according  to  the 

measurements  given  by  Askenasy  and  by  Barton,  but  it  has  the 

size,  form,  and  node-characters  of  the  H,  tridcns  group  instead  of 

the  H.  Tuna-H.  macropliysa  alliance.  It  evidently  bears  a  relation 
to  H.  tridcns  similar  to  that  of  H,  viacropJiysa  to  H,  Tnna,  In  case 

of  three  out  of  the  four  collection  numbers  cited  above,  H.favidosa 

was  found  growing  in  company  with  H.  tride?is  or  7/.  tridcns 

Moniie  and  resembling  them  so  much  in  habit  that  the  distinctive 

characters  escaped  observation  at  the  time  of  gathering. 

•  There  is  a  possibility  that  HaVuncda  favidosa  will  prove  to  be 
//.  brcvicaidis  Kiitz.,  f  described  from  the  Bahamas,  but  the 

doubts  in  regard  to  this  can  probably  never  be  resolved  unless 

Kiitzing's  specimen,  which  now  seems  to  be  lost,  is  found. J  H. 
brexncaulis^  according  to  Kiitzing's  figure  and  brief  description, 
might  equally  well  be  a  form  of  the  extremely  variable  H,  tridens^ 
which  IS  more  abundant  in  the  same  region.  The  short  stipe  of 

''  brcvicanlis''  has  no  special  significance,  but  the  apparently  flac- 
cid habit  and  tapering  branches,  it  must  be  admitted,  are  rather 

suggestive  of  H.favniosa.     Yet  flaccid,  decumbent  conditions  of 
H.  tridens  occur.     Kutzing  describes  the  si 

as  terete,  w^hile  in  all   the  specimens  of  H.fc 

H. 

*Halimeda  tridens  Monile  (Ell.  &  Soland.) 
CornlUna  Monile  Ell.  &  Soland.  Nat.  Hist.  Zooph.  no.  //.  20,  f,  c.     1786. 
fTab.  Phyc.  8  :   11.//.  23.  /  2,   1S5S. 

%  See  **  Addendum  "  on  page  5S6. 
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seen  it  is  much  flattened  and  in  all  the  branching  is  much  more 
congested.  Furthermore,  it  seems  hardly  probable  that  Kiitzing, 
doubtless  studying  a  dried  specimen,  would  have  failed  to  notice 
the  peculiar  and  striking  favulosity  of  the  surface  if  he  had  had 

before  him  the  species  described  above.  Kutzing's  figure  of //a//- 
meda  Monile  (/.  c.  pL  26.  /  /)  illustrates  the  habit  of  the  monili- 
form  condition  o{  H.favulosa  rather  well. 

Hauck  (Hedvvigia  25  ;  168-  1886)  has  gone  on  record  as  hav- 

ing seen  an  authentic  specimen  of  H,  brevicmilis^^  but  neither  \\\  the 
herbarium  of  Hauck  nor  that  of  Kiitzing,  both  now  owned  by  Mme. 

Weber-van  Bosse,  is  such  a  specimen  to  be  found.  The  species  is 
unrepresented  also  in  a  set  of  cotypes  sent  by  Kutzing  to  Montagne 

and  now  preserved  in  the  Museum  d'Histoire  Naturelle  at  Paris. 
The  Ellis  and  Solander  types  of  Halimeda  are  said  also  to  have 

disappeared  f  but  none  of  their  figures  and  descriptions  of  West 

Indian  forms  is  especially  suggestive  of  H,  favidosa ;  at  least, 

such  an  application  is  not  likely  to  be  proved  in  absence  of  original 
specimens. 

In  Halimeda  favidosa^  the  peripheral  utricles  and  sometimes  the 

filaments  of  the  subcortical  layer  and  of  the  central  strand  are  now 

and  then   %ox^^di  with  dense  granular  contents  as  shown  in  our 

FIGURE  4,     We  have  found  no  evidence  that  such  parts  become 

detached,  but  for  some  reason  a  reserve  food  supply  seems  to  be 
w 

concentrated  in  them. 

Avrainvillea  levis  sp.  no  v. 

Olivaceous  when  living,  on  drying  often  slightly  tinged  with  * 
yellow  or  verging  toward  cinereous,  or  at  the  margins  sometimes 

fuscous,  caespitose  or  gregarious  from  a  short,  scarcely  rhizoma- 
tous  base  :  stipe  0.5-4  cm.  long,  flattened  or  subcylindrical,  simple 

or  occasionally  dichotomous  at  base  :  flabellum  varying  from  renl- 
form-suborbicular  with  cordate  base  to  cuneiform-obovate,  1-7  cm. 
broad,  entire,  erose,  or  sometimes  lobed,  thin  and  membranous  or 
sometimes  thicker  and  coriaceous,  compact  in  texture  with  a 

smooth  or  slightly  wrinkled  surface,  for  the  most  part  distinctly 
donate,  now  and  then  tending  to  form  serially  superposed  flabella 

at  the  margins  of  the  zones  :  filaments  of  flabellum  slender,  tortu- 
ous, interwoven,   usually  lightly  and  irregularly  torulose,  rarely 

*  Printed  ''  vndficaulis''  by  Hauck  through  an  evident  lapsus,  as  shown  by  label 
on  Comoro  specimen  cited. 

t  Barton,  E.  S.  The  Genus  Halimeda,  Siboga-Expeditie,  Monographe  60  :  I, 
2.      1 901. 
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somewhat  moniliform,  mostly  6-24  /^  in  diameter  ;  those  of  interior 

often  a  little  larger  (reaching  35/^).  more  chlorophyllose  and  less 

tortuous:  angle  of  dichotomy  commonly  acute  (about  30^-45'^)» 

sometimes  obtuse  (reaching  120"^).      [Plate  23,  figure  i  ;  plate 
2^y  FIGURES  8-10. 

In  the  Bahama  Islands,  near  low-water  mark,  or  when  growing 

under  a  rock  overhang  sometimes  exposed  at  low  tide  :  710.  Jpp6, 

type  (Cave  Cays,  Exuma  Chain,  19  February  1905,  M.A.H.);  no. 

SjJ^  (Frozen    Cay,    Berry  Islands) ;    no.   jg66    (Shroud's    Cay, 
Exuma  Chain). 

The  above-described  species,  though  here  appearing  under  a 

new  specific  name  attached  to  a  new  nomenclatorial  type,  is  doubt- 
less the  same  as  the  species  described  by  Murray  and  Boodle 

our.  Bot.  27:  70.  1889)  under  the  designation  ''A.  sordida 

Cm.  excl.  syn,"  But  according  to  both  the  Philadelphia  and  the 
Vienna  codes  of  nomenclature,  the  use  of  the  name  Avrainvilka 

sordida  for  this  species  cannot  be  justified  unless  perchance  it  can 

be  shown  to  be  identical  with  the  species  described  from  the 

Philippines  by  Montague  in  1844  as  Udotea  sordida.  The  combi- 

nation '^  A.  sordida  (Mont.)  Crn.  mscr."  apparently  first  appeared 

\ 

M 

fc> 

de  la  Guadeloupe  (p.  89.  1870-77)  and  is  there  based  on  quoted 
synonymy,  the  citation  of  Guadeloupe  specimens  under  collection 

numbers,  and  the  following  description  :  '*  De  couleur  brune  olivatre 

a  Tctat  de  vie/'  Under  these  circumstances,  when  one  excludes 
synonymy  one  excludes  all  that  has  technical  value  in  publication, 
and  the  name  Avrainvillea  sordida  Crn.,  if  used  at  all,  must  be 

made  to  apply  to  Montagne's  plant.  Our  species,  if  it  is  to  be 
kept  separate  from  its  Eastern  Hemisphere  analogue,  as  at  present 
we  believe  it  should,  deserves  a  distinctive  name. 

Avrainvillea  Icvis  has  a  smooth  compact  surface  that  suggests 
a  Udotea  at  first  sight,  though  its  structure  is  clearly  that  of  an 
Avrainvillea,  The  filaments  of  the  flabellum,  howev^er,  are  not  so 
uniform  in  character  as  is  the  case  in  the  other  West  Indian  species 
of  the  genus,  the  filaments  of  the  surface  being  often  more  slender, 
more  tortuous,  and  less  chlorophyllose  than  those  of  the  interior. 

Avrainvillea  leins^  so  far  as  our  experience  goes,  is  the  most 
constant  and  most  easily  recognized  of  the  West  Indian  forms  of 

this  puzzling  genus.     Our  remaining  specimens,  representing  at 
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the  present  time  about  thirty  locaHties,  can  be  arranged,  though 
rather  unsatisfactorily,  in  two  groups,  which  for  the  present  we  are 
designating  as  Avrainvillca  nigricans  Decaisne  and  A,  Mazei  Mur- 

ray &  Boodle.  Avraimnllea  longicaulis,  as  described  and  figured 
by  Murray  and  Boodle,*  we  are  convinced  cannot  be  considered 
specifically  different  from  A.  nigricans^  as  represented  by  the 
probable  type  of  the  latter  species  preserved  in  the  herbarium  of 

the  Museum  d'Histoire  Naturelle  in  Paris. 
The  type  of  Avrainvillca  nigrica^is  Decaisne  is  referred  to  in 

the  following  words  in  the  place  of  original  description  :  f  '^  In 

AntilHs  (lies  des  Saintes  prope  la  Guadeloupe).  —  CI.  d'Avrainville. 

(v.  in  Herb.  Mus.  Paris.).*'  In  the  herbarium  of  the  Paris  museum, 
there  is  at  the  present  time  no  specimen  of  d'Avrainville's  collect- 

ing bearing  the  name  Avrainvillca  nigricaiis,  but  there  is  a  single 

specimen  associated  with  a  label  inscribed  in  Decaisne's  hand  : 

^^Avrainvillca  nigra  Dne.  lies  des  Saintes  pres  la  Guadeloupe. 

M.  D'Avrainville.  1842/'  and  as  this  agrees  with  the  description 
published  under  the  specific  name  nigricans^  there  can  be  no  rea- 

sonable doubt  that  it  is  the  true  type  of  the  species  in  question. 

This  specimen  has  a  single  somewhat  worn  and  broken  flabellum 

supported  by  a  stipe  a  trifle  more  than  i  cm.  long  springing  from 

a  subcylindrical  rhizome  3,5  cm.  long,  which  is  continued  beyond 

into  what  may  have  been  the  stipe  of  another  flabellum  ;  the  fla- 

bellum proper  has  a  length  of  3.3  cm.  and  its  original  width  was 

probably  about  the  same  ;  the  filaments  of  the  flabellum  are  moni- 

liform,  as  originally  described,  and  have  a  diameter  of  44-5  5 /i. 
We  can  discover  nothing  beyond  its  smaller  size  to  distinguish  it 

from  the  A.   longicaulis  of  Murray  and   Boodle.      The   original 

X  ''Ad  Antillas  (Herb.  Sonder)  " 
has  not  been  found  in  the  Kiitzing  herbarium  now  owned  by 

Madame  Weber-van  Bosse,  and  an  inquiry  in  regard  to  it  has  been 

addressed  to  Melbourne,  Australia,  where  the  Sonder  herbarium, 

cited  by  Kutzing,  is  supposed  to  be.§  The  plant  needs  further 

study.  We  have  never  seen  filaments  from  a  flabellum  endii 

slender  hyaline  hairs  like  those  figured  and  described  by  Kutzing. 

*  Jour.  Bot.  27  :  70.  //.  2S8,  /  1-3-     1S89. 
fAnn.  Sci.  Nat.  II.  18:   loS.     1842. 

:J  Kutz.  Tab.  Phyc.  8:   13.  //.  28^  f.  2,      1S5S. 

I  See  "  Addendum"  on  page  586. 

'^> 
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Rhizoidal  filaments  often  have  such  a  character  but  Kutzing  states 

that  the  figured  filament  came  '*  aus  dem  Phyllom." 
Avrainvillea  nigricans  and  A.  Mazei,  as  we  interpret  them,  are 

best  distinguished  by  the  character  of  the  filaments  of  the  flabel- 

lum,  those  of  A.  nigricans  being  moniliform  and  those  of  A,  Mazei 

being  cylindrical  with  an  abrupt  constriction  at  the  base  of  each 

branch.  The  flabellum  in  A.  Mazei  tends  to  be  more  diffuse, 

fluffy,  and  irregular,  and  it  is  often  greener.  In  three  cases,  we 

have  found  the  two  growing  side  by  side  and  perfectly  distinct  in ■ 

form,  color,  and  in  the  microscopic  characters  of  the  threads,  yet 

elsewhere  specimens  have  sometimes  been  found  which  seem  to A 

hold  a  rather  doubtful  intermediate  position.  In  one  case  (Ber- 

muda, 710.  lop)  filaments  from  two  flabella  springing  from  a  single 
rhizome  have  different  characters,  those  from  the  one  being  clearly 

of  the  Mazei  type  while  those  from  the  other  make  a  close  ap- 
proach to  the  regularly  moniliform  condition  of  A,  nigricans. 

The  fact  that  A.  nigricans  and  A.  Mazei  have  been  found  wholly 

distinct  when  growing  together  under  apparently  the  same  condi- 
tions leads  to  the  opinion  that  they  should  be  considered  separate 

species  in  spite  of  some  present  difficulties  in  the  way  of  always 

recognizing  them.  Each  of  the  two  presents  wide  variations  in 

form,  size  and  color.  What  we  believe  to  be  a  low-littoral  or 

shallow-water  condition  of  Avrainvillea  Mazei  forms  greenish- 

brown,  caespitose  masses  near  low-water  mark  on  exposed  rocks, 

and  has  finger-shaped  or  round-capitate  lobes,  not  developing  a 
flabellum  unless  it  descends  a  decimeter  or  more  below  the  low- 

tide  line.  Among  the  forms  that  we  are  at  present  identifying 
with  A.  nigricans,  one  extreme  is  represented  by  plants  with  a 

suborbicular  flabellum  (reniform-cordate  when  young),  reaching,  a 
width  of  25  cm.,  supported  by  a  cylindrical  stipe,  which  has  a 
maximum  length,  so  far  as  observed,  of  16  cm.,  this  springing 
from  a  strongly  developed  rhizome  ;  the  other  extreme  has  a 

cuneiform  flabellum,  sometimes  no  more  than  1-2  cm.  wide,  taper- 
ing gradually  to  a  flattened  scarcely  recognizable  stipe,  with 

rhizome  poorly  developed.  Between  these  two  extremes  there 
seems  to  be  a  nearly  perfect  series  of  intermediates,  but  perhaps 
further  familiarity  with  the  genus,  particularly  with  living  speci- 

specific  distinctions. 

sfactory 
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Cladocephalus  gen.  nov. 

A  genus  of  Chlorophyccae  of  the  family  Codiaccae.  Thallus 
erect,  consisting  of  capituluni  and  stipe,  the  latter  attached  to  the 
substratum  by  matted  rhizoids,  all  parts  destitute  of  calcareous  in- 

crustation. Stipe  and  branches  of  the  capitulum  corticated,  the 
medullary  portion  consisting  of  parallel,  sparingly  dichotomous 
chlorophyllose  filaments,  the  cortical  layer  composed  of  much 
narrower,  intricate,  repeatedly  divaricate-dichotomous  filaments, 
which  are  finally  deficient  in  chlorophyl.  Capitulum  thamnioid 
or  scopiform,  made  up  of  numerous,  irregularly  dichotomous, 
non-zonate,  often  coherent  or  anastomosing  branches.  Mode  of 
reproduction  unknown. 

The  genus   Cladocephalus^  though  having  a  slight  superficial 
resemblance  to  Pcnicillits  in  habit  and  form,  is  most  nearly  allied 
to  Avrainvillea^  being  in  some  respects  intermediate  between  that 
genus  and  Udotca,     It  differs  from  both  Avrainvillca  and  Udotea 

in  having  a  thamnioid  or  scopiform  capitulum  instead  of  a  flabel- 

lum  ;    from   Avrahivillea  also  in  possessing  a    well-differentiated 
cortex;  from  Udotea  also  in  the  absence  of  zonation  and  from  its 

corticated  species  in  the  intricate,  labyrinthiform  character  of  the 

cortex,  which   is  made  up   of  more  regularly  dichotomous,  less 
pectinate  filaments.      Cladocephahts  is  doubtless  as  distinct  from 
Avrainvillea  as   Avrainvillca   is  from   Udotea  and   more   so  than 

Rhipocephalvs  is  from  PcnicilhisJ^     The  genus,  so  far  as  known  to 
the  writer,  is  monotypic,  the  only  species  being 

Cladocephalus  scoparius  sp.  nov. 
Very 

ing  yellowish-brown,  substramineous,  or  olivaceous  on  drying, 

solitary  or  gregarious,  5-14  cm.  high;  rhizoids  forming  a  some- 

what bulbous  mass:  stipe  2-10  cm.  high,  i-'j  mm.  thick,  sub- 
cylindrical  or  somewhat  complanate,  often  alate  or  canaliculate 

above,  simple  or  occasionally  once  or  twice  dichotomous,  the 

branches  sometimes  again  connate :  capitulum  scopiform,  varymg 

in  outline  from  elongate-fusiform  or  elongate-ellipsoid  to  obovoid 
or  subspherical,  often  somewhat  flattened,  3-8  cm.  long ;  branches 

subcylindrical  or  complanate,  O.3-2  mm.  broad,  frequently  connate 
at  points  of  casual  contact,   now  and  then    subdenticulate   near 

^  Codiophyilum  J.  E.  Gray,  judging  from  the  author's  description  and  figures  (Ann. 

&  Mag.  Nat.  Hist.  IV.  lO  :  139-141.  /^.  9-  1S72).  is  very  different  in  structure,  if 

indeed  it  is  really  a  plant. 
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apices  :  filaments  more  or  less  fuscous  in  the  older  parts,  some- 

times bright-green  in  the  younger ;  filaments  of  the  cortex  laby- 
rinthine, lightly  torulose  when  young,  the  ultimate  branches  in 

older  parts  6-11//  in  diameter,  finally  subhyaline  ;  filaments  of 

medulla  cylindrical  or  lightly  and  irregularly  torulose,  30-75  /^  in 
diameter,  slightly  or  not  at  all  constricted  just  above  a  dichotomy, 

covered  by  cortex  at  apices  or  rarely  protruding  :  stipe  similar  to 

the  capitulum  in  structure,  its  cortex  a  little  thicker  and  firmer. 

[Plate  25  ;  plate  26,  figures  i  1-20.] 
Rare  and  local  in  the  Bahama  Islands,  on  sandy  or  muddy 

bottom  in  2-10  dm.  of  water  (low  tide)  :  7to.  40 jg,  type  (in  a 

tidal  pond,  Georgetown,  Great  Exuma,  24  February  1905, 

M.A.H.)  ;  no.  jo8i  (south  shore  of  New  Providence,  10  April 

1904 — -a  single  specimen). 
Besides  the  single  specimen  collected  on  the  shores  of  New 

Providence,  we  have  thus  far  met  with  this  remarkable  plant  on 

only  one  occasion,  when  several  hundreds  were  found  growing  as- 
sociated with  two  species  of  Penicillus  in  a  small  area  in  an  inland 

pond  which  had  been  connected  with  the  sea  by  an  artificial  canal. 

They  seemed  here  to  be  in  all  stages  of  development,  but  un- 
fortunately we  have  been  unable  to  find  in  them  anything  that 

could  be  taken  with  confidence  to  be  reproductive  bodies.  There 

are  often,  lying  on  and  among  the  threads  of  the  cortex,  ovoid  or 

subglobose  bodies  40-50/^  in  diameter,  w^ith  densely  granular 
contents,  much  resembling  the  supposed  reproductive  bodies 

figured  by  Kiitzing  *  for  his  RJiipozonium  lacimdatum  {Udotea 
Dcsfontainii)  ;  but  these  seem  to  be  always  free  and  unattached, 
their  contents  are  of  a  little  different  green,  and  we  believe  that 
they  represent  an  independent  organism. 

While  the  plant  is  uncalcified  in  the  ordinary  sense  of  the  term, 
the  stipe  or  its  base  is  commonly  infiltrated  with  multitudes  of 
minute  crystals  which  lie  free  in  irregular  clusters  among  the  fila- 

ments, particularly  of  the  cortex.  When  a  piece  of  the  stipe  is 
dissected  in  a  drop  of  water  they  often  wash  out  in  such  numbers 
as  to  give  a  milky  appearance  to  the  water.  The  crystals  dissolve 
with  the  evolution  of  gas  on  the  application  of  acetic  acid  and  are 
taken  to  be  calcium  carbonate. 

The   cortex  is  formed    by  branches   originating   subdichoto- 

*Phyc.  Gen.//.  42.  IH.f.  2.     1843. 
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mously  from  the  more  peripheral  members  of  the  medullary  strand 
and  becoming  afterwards  apparently  lateral.  These  branches  then 
undergo  repeated  divaricate  forkings  with  a  gradual  diniinution  of 
diameter  until  finally  they  may  have  only  one-fifth  or  even  one- 
twelfth  the  diameter  of  the  filaments  of  the  central  strand. 

B.  NEW  RHODOPHYCEAE 

Sarcomenia  filamentosa  sp.  no  v. 

Rose-red  on  drying  or  sometimes  brownish-red,  very  delicate, 
gelatinous,  gregarious  or  caespitose-pulvinate  on  other  algae,  4- 
16  cm.  long,  pseudodichotomous  below;  main  axes  distinctly  cor- 

ticated for  one-half  to  four-fifths  the  length  of  the  plant,  subcylin- 
drical  or  complanate,  ancipitous,  0.25-0.9  mm.  in  diameter  near 
base,  bearing  occasional  divaricate,  rather  rigid,  simple  or  dichot- 
omous  septate  rhizoids  on  the  opposite  lateral  margins  :  cells  of 

cortex  polymorphous,  ranging  from  orbicular  and  triangular-ovate 
to  oblong  and  linear,  toward  base  sometimes  12-16  times  as  long 
as  broad  :  main  branches  dissolving  above  in  numerous  narrowly 

linear  or  ribbon-shaped  articulate  uncorticated  branchlets  50-170 /i 

wide,  these  springing  from  the  mid-ventral  '•'  line  of  the  next  older 
branch,  their  seq-ments  3^-i  l^  times  as  long  as  broad,  consisting 
of  four  pericentral  siphons  and  a  pair  of  short  cortical  (?)  siphons 
arranged  end  to  end  on  each  lateral  margin,  occasional  marginal 

cells  enlarged  and  more  or  less  protuberant  (potentially  rliizoids)  ; 
cross-sections  of  branchlets  about  twice  as  broad  as  high,  showing 

a  distinct  costa,  this  especially  prominent  ventrally ;  branchlets 

furnished  toward  their  apices  with  a  secund  mid-ventral  row  of 

unbranched  monosiphonous  filaments,  these  0.2-1  mm.  long, 
originating  singly  from  a  cell  cut  off  from  the  anterior  end  of  the 

ventral  siphon  of  each  segment,  deciduous  in  older  parts,  cells  of 

filament  7-20  in  number,  mostly  2-6  times  as  long  as  broad :  re- 
productive organs  unknown.  [Plate  27  ;  plate  29,  figures 

l-ii]. 

On  Sargassian,  corallines,  etc.,  washed  ashore.  Florida:  no. 

^^U.  type  (Cape  Florida,  Biscayne  Key,  29  March  1904, 

M.A.H,  — also  nos.  2S60  and  2865);  no.  2822  (Virginia  Key, 
22  March  1904). 

~*Weu7e  "  dorsal  ̂  '  and  **  ventral ''  in  the  sense  in  which  these  terms  are  employed 
by  J.  Agardh  (Anal.  Alg.  Cont.  5  :  122-149-  1S99)  in  apparent  conformity  with 

the  customary  usage  as  applied  to  leaves  of  cormophytes,  the  "ventral"  being  the 

''inner"  or  *<  upper"  side.  However,  a  comparison  with  creeping  species  of  the 

superficially  somewhat  similar  genus  Ihrposiphoma  suggests  the  possibility  that  these 

terms,  if  used  at  all,  should  be  applied  in  the  reverse  sense. 
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Sarcomenia  Jilamc7itosa  does  not  appear  to  be  very  closely  re- 

lated to  any  of  the   described  species   of  this   chiefly  Australian 

genus.     The  only  other  species  to  which  monosiphonous  filaments 

are  attributed  are,  so  far  as  we  can  discover,  the  Australian  Sarco- 

m€7iia  f c ncra  (Harv.)  J,  Ag.,  S.  dolicJiocystidea  J,  Ag.,  5.  opposita  J. 

Ag.  and  S,  seamdata  J.  Ag.,  but  these  are  all  much  coarser  plants 

with  Dasyoid  or  Cliftonioid  rather  than  Polysiphonioid  habit,  and 

the  origin  and  arrangement  of  the  branchlets  and  monosiphonous 
filaments  are  more  or  less  different  in  all  of  these.     In  its  delicate 

Polysiphonioid  habit,  S.  filamciitosa  is  nearer  the  group  which 

includes  S.  mimata  (Ag.)  J.  Ag.  (the  type  of  which  we  have  seen 

in  hb.  Agardh),  S.  hitermcdia  Grunow,  and  S.  imitabilis  (Harv.) 
J»  Ag.,   but  these  differ  not  only  in  absence   of  monosiphonous 

filaments,  but  also  in  cortex  characters,  etc.;  in  S.  mtttabilis^  also, 

the  branches  have  a  marginal  or  submarginal  instead  of  mid-ven- 
tral origin. 

The  apparent  incongruity  of  referring  delicate  plants  of  the 

mimata  type  to  a  genus  originally  based  upon  the  fleshy  mem- 
branous Sarcomenia  delesseiioides  has  already  been  remarked  by 

Grunow  *  and  discussed  at  length  by  J,  Agardh.f  In  placing  the 
above-described  new  species  in  Sarcomoiia,  w^e  accept,  for  the 
present,  the  current  conception  of  the  limits  of  the  genus. 

The  plant  changes  color  and  partially  decomposes  very  soon 
after  being  collected,  even  though  placed  in  a  moderate  amount  of 

sea-water.  It  adheres  most  firmly  to  paper  on  drying  yet  recovers 
its  form  well  on  being  soaked  out  if  the  material  was  originally 
good  and  properly  prepared. 

Dudresnaya  crassa  sp.  nov. 

Rose-colored  when  living,  dingy-purple  or  brownish-red  on 
drying,  densely  ramose,  lubricous,  subpyramidal  in  contour,  6-8 
cm.  high,  the  primary  branches  appearing  irregularly  i-2-pinnate 
when  pressed  on  paper,  the  secondary  and  tertiary  branches  then 
mostly  confluent,  unequal  in  length,  vermiform,  apices  obtuse; 
branches  of  all  orders  of  nearly  uniform  diameter  throughout,  1-2 
mm.  thick  in  natural  state,  1.5-3  "^"^-  ̂ fter  pressure,  all  parts 
very   closely    adherent    to   paper :    monosiphonous    axis     much 

*Reise  seiner  Majeslat  Fregatte  Novara  um  die  Erde.     Bot.  Theil  1  :  93.     1867. 
■(•AnaL  Alg.  Cont.  5  :    130.     1S99. 
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obscured  by  the  very  numerous  decurrent  filaments,  its  cells  2-8 
times  longer  than  broad  ;  peripheral  filaments  4-6  times  dichot- 
omous,  beautifully  fastigiate,  0.5-0.8  mm.  long,  scarcely  con- 

stricted at  the  joints,  5-6/^  in  diameter,  the  more  peripheral  cells 
2-5  times  as  long  as  broad  :  carpogonial  branch  simple,  consisting 
of  5-19  subspherical  or  somewhat  discoid  cells  in  a  single  series, 
its  apex  slightly  deflexed  and  terminating  in  the  much  elongated, 
curved  or  nearly  straight  trichogyne ;  auxiliary- cell  branches 
numerous,  consisting  of  5-9  enlarged  subspherical  or  oblate- 
ellipsoidal  cells  near  base,  terminating  in  a  multiarticulate  pro- 

longation similar  to  that  of  the  other  peripheral  filaments  or  often 
shorter ;  auxiliary-cell  occupying  the  middle  of  the  enlarged  por- 

tion of  the  branch  and  having  little  more  than  half  the  diameter  of 
the  two  immediately  adjacent  cells,  the  latter  much  inflated,  rich 
in  contents,  15— 30/iin  transverse  diameter:  cystocarps  0.12-0.24 
mm.  in  diameter,  often  2-4-lobed  :  antheridia  and  tetrasporangia 

unknown.      ["Plate  28  ;  plate  29,  figures  12-26.] 
On  rocks  in  3  m,  of  water  (low  tide),  Castle  Harbor,  Bermuda  : 

no.  jij^  type  (6  July  1900,  M.  A.  H.);  also  a  floating  fragment 
at  Spanish  Point,  Bermuda,  710.  igS, 

Dudresnaya  crassa  is  nearest  allied  to  D,  coccinca  (Ag.)  Crouan 

in  the  structure  of  the  carpogonial  branch  and  the  auxiliary-cell 
apparatus  and  in  the  elongated  cells  of  the  peripheral  filaments, 

but  is  very  different  in  size  and  habit,  in  the  obtuse  ultimate 

branches  which  have  nearly  the  diameter  of  the  primary,  in  having 

its  peripheral  filaments  2-4  times  as  long  as  in  D.  cocciufa^  and  in 

the  highly  specialized  auxiliary-cell,  which  is  always  much  smaller 

than  the  conspicuously  enlarged  adjacent  cells.  Thuret  states* 
that  in  D.  coccmca  the  branches  which  bear  the  antheridia  occur 

on  the  same  plants  that  bear  the  cystocarps  ;  in  D.  crassa^  the 

antheridia  have  been  searched  for  in  vain  on  the  cystocarpic  indi- 

viduals—  the  only  sort  collected  —  and  the  species  is  believed  to 

be  dioicous.  In  its  dense  habit  of  branching,  the  species  bears  a 

closer  superficial  resemblance  to  D.  purpitrifera  J.  Ag.,  though  the 

branches  are  obtuse  and  coarser;  however,  in  structure  ̂ of  the 

carpogonial  branch  and  the  auxiliary-cell  apparatus  f  and  in  the 

character  of  the  peripheral  filaments,  it  differs  so  widely  that  no 

detailed  comparison  is  necessary. 

*  Bornet  &  Thuret,  Notes  Algologiques,  36.     1876. 

tSee  OUmanns,  Morphologic  und  Biologic  der  Algen  i  :  688-691.  /  441a,  441 1904. 
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The  only  specimen  from  the  American  side  of  the  Atlantic 
Diidr 

Mr 
J 
Alg.  Cont  S:  88).     This, 

however,  is  a  plant  of  entirely  different  habit  from  ours  and  is  not 

a  Diidresnaya,  as  a  recent  examination  of  the  single  type-specimen 
in  hb.  Agardh  has  shown. 

The  auxiliaiy-cell  branches  and  cystocarps  are  very  abundant 

in  our  material  and  we  have  been  able  to  observe  nearly  all  stages 

in  their  development  and  mutual  relations,  though  without  any 

serious  attempt  to  study  the  internal  cytological  changes.  In 

their  general  features,  the  fusion  of  the  sporogenous  filament  and 

the  auxiliary-cell  and  the  subsequent  development  of  the  cystocarp 

take  place  very  much  as  described  and  figured  for  D,  coccijiea  by 

Bornet  and  Thuret  and  by  Oltmanns.  However,  Thuret's  de- 
scription (/.  r.)  gives  the  impression  that  the  fusion  can  take  place 

with  any  one  of  three  similarly  enlarged  cells  of  the  auxiliary 

branch,  while  in  D,  crassa  it  seems  always  to  occur  with  a  single 

definite  highly  specialized  cell  lying  between  the  two  larger  ones. 

The  content  of  this  cell  appears  at  first  very  much  like  that  of  the 

adjacent  cells,  but  as  it  matures  it  undergoes  a  change,  becoming 

more  homogeneous  and  translucent ;  at  the  same  time  the  auxili- 

ary-cell and  the  two  neighboring  cells  become  enveloped  in  an 

especially  thick  layer  of  mucus  which  stains  yellowish  with  saf- 
ranin.  We  regret  that  the  behavior  of  the  carpogonial  branch 

after  fertilization  has  escaped  observation  in  this  species.  Carpo- 
gonia  occur  in  moderate  number  in  our  material  (we  have  seen  25 

or  30),  but  all  seemed  unfertilized  ;  and  the  sporogenous  filaments 
travel  such  long  distances  that  we  have  failed  in  attempts  to  trace 
them  back  to  their  ultimate  source. 

The  type-specimen  —  no.  j/5  —  is  associated    with   a   Chan- 

transia^  which  permeates  it,  more  or  less,  and  fringes  its  surface.  * 

,     C.  MISCELLANEOUS  NOTES 

Caulerpa  crassifolia  (Ag.)  J.  Ag.  Till  Alg.  Syst.  i : 
13.     1872 

Caidcrpa  taxifoUa  ̂   crassifolia  Ag.  Sp.  Alg.  I  :  436.,    1822.    (Ex 
eluding  synonymy.) 
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Caiilerpa  pinnata  Web.-v.  Bosse,  Ann.  Jard.  Bot.  Buitenzorg  15  ; 
289.    1898.     Not  Fitcus pinnattis  L.  fil.  Suppl.  452.      1781. 
Under  the  name  Fiictis  pimiatus^  m  the  Linnaean  herbarium, 

now  in  possession  of  the  Linnean  Society  of  London,  is  a  single 
sheet  of  four  or  five  fragmentary  specimens  which  agree  with  the 
somewhat  detailed  original  description  sufficiently  well  to  leave  no 
reasonable  doubt  that  they  represent  the  type  material  of  that  spe- 

cies. The  natural  form  of  the  plant  is  somewhat  modified  by  dry- 
ing and  pressure,  yet  it  is  evident  that  the  pinnules  are  cyHndrical 

(or  clavate),  as  afterwards  figured  and  described  by  Turner  (Flist, 
Fuc.  I:  117.  pL  S3,)  and  that  the  plant  belongs  in  the  section 

Sedoideae  (J,  Ag.)  of  Caulcrpa,  being  close  to  C.  raccviosa  coryne- 

phora  (Mont.)  Web,-v.  Bosse.f  In  the  younger  parts  q{  the  speci- 
mens the  pinnules  are  distinctly  inflated  at  their  apices  and  are 

less  regularly  distichous  ;  it  is  probable  that  this  character  sug- 

gested the  Linnaean  words  which  puzzled  Turner:  **  Inflorescentia 
est  racemus  ex  verticillis  cum  fructificationibus  pedicellatis,  pel- 

tatis,  planis." 

Madame  Weber  in  her  scholarly  ''  Monographic  des  Cau- 

lerpes  "  refers  to  an  authentic  specimen  of  the  Fncns  pinnahis  of 
Turner  in  the  herbarium  of  the  British  Museum.  This  specimen 

of  Turner's  we  hav^e  not  seen,  but  if  it  belongs  to  the  Filicoid 
rather  than  the  Sedoid  group,  the  apparent  disagreement  with 

Turner's  description  and  figure  should  suggest  doubts  as  to  its 

authenticity  or  suggest  the  possibility  that  Turner's  material  was 
mixed.  In  any  event,  the  true  type  of  Fncns  pinnatus  L.  fil.  should 

be  sought  in  the  Linnaean  herbarium  rather  than  in  that  oi  the 
British  Museum. 

In  the  Agardh  herbarium  at  Lund  are  two  specimens  which, 

judging  from  the  original  citation,  probably  served  as  originals  of 

the  ''Caulerpa  iaxifolia  ̂   crassifoliay  Oi  these  only  one  is  actu- 

ally  associated  with  the  name  ci-assifolia ;  this  is  a  fragment  in  a 

pocket  inscribed  ''Caul,  taxifolia  van  crassifolia  Ag.  e  man  An- 

tillarum  mis.  SprengeL"  This  is  suggestive  of  the  familiar  figure 

of  C.  crassifolia  given  in  the  Pflanzenfamilien  of  Engler  and  Prantl, 

Mr.  B.  Daydon  Jackson  informs  me  that  the  handwriting  is  that  of  the  younger 

Linnaeus,  whom  he  considers  to  be  the  real  author  of  the  "  Supplementum.^' 

t  Ann.  Jard.  Bot.  Buitenzorg  15  :  360,  364.  //.  33.  /.  rch-13'     ̂ ^98- 
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and  attributed  to  Sachs,  except  that  the  pinnules  are  scarcely  nar- 
rowed at  the  base  and  are  of  course  flatter  than  indicated  in  that 

figure.  '  The  second  specimen  —  which  is  of  the  same  species  — 
is  marked  **Fucus  taxifolius  Vahl  variet  C.  M.  1821.  ex  Ind. 

occ/*  The  "In  mari  Indico  &  rubro  "  habitat,  also  cited  by  C. 

Agardh  in  his  original  pubHcation  of  **/3  crassifolia'  was  evidently 
derived  from  the  erroneously  identified  Fiicus  pinnatiis  of  Linnaeus 

fil.  and  of  Turner,  which  he  cites  as  a  synonym.  J.  Agardh  ap- 
parently had  become  suspicious  of  the  alleged  synonymy,  for  (Till 

Alg.  Syst.  I  :   14)  he  remarks,  "  utrum  synonyma  ibidem  allata 
*   *   * 

ad  eandem  pertineant,  dicere  non  auderem." 

Caulerpa  sertularioides  (S.  G.  Gmel.) 

FitciLS   sertularioides   S.  G.  Gmel.  Hist.  Fuc.    151,    pi.   75.  /.  / 

1768. 

us  pill 190.      1775. 

Caulerpa  plumaris  Ag.  Sp.  Alg.   i:  436.      1822.  —  J.  Ag.  Till 
Alg.  Syst.  1:15.      1872. — Web.-v.  Bosse,  Ann.  Jard.  Bot. 
Buitenzorg  15  :  294.      1898. 

"  That  Gmelin's  Fucus  sertularioides  is  the  same  as  the  plant 
commonly  known  as  Caulerpa  plumaris  is  admitted  by  J.  Agardh 

and,   more    recently,  by  Madame    Weber-van    Bosse.      Gmelin's 
figure  and  description  seem  sufficiently  conclusive ;  his  plant  was 

American  ("in  corallis  americanis  "),  though  no  definite  locality  is 
given.     The  rulings  of  the  recent  International  Botanical  Congress 
at  Vienna,  though  professedly  applying  only  to  the  spermatophytes 
and  pteridophytes,  are  explicit  as  to  the  maintenance  of  the  oldest 
specific  name. 

Acetabulum  Farlowii  (Solms) 

Acetabularia  Farlowii  Solms,  Trans.   Linn.  Soc.  Bot.   II.  5  :   27. 
Pl.j.f,!.       1895. 

This  species  was  founded  upon  three  somewhat  imperfect 
plants  sent  by  Farlow  to  Thuret.  In  the  place  of  publication  the 
material  is  said  to  have  come  from  the  "southern  point  of  Florida, 

Key  West,"  but  Professor  Farlow  writes  us  that  the  alga  was  col- 
lected inBiscayne  Bay,  Florida,  by  Dr.  E.  Palmer  in  1874.  At 

the  close  of  the  original  description,  which  was  necessarily  brief 
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from  lack  of  material,  Count  Solms  expresses  the  hope  '*  that  this 

remarkable  plant  will  be  found  again  soon," 
On  November  ii,  1902^  the  writer  found  on  the  northeastern 

shore  of  the  island  of  Key  West,  a  considerable  quantity  of  a  hand- 
some little  Acetabulum  growing  attached  to  shells,  stones,  broken 

pieces  of  coral,  etc.,  at  just  about  the  low-water  line  and  rather 
closely  confined  to  this  zone.  Adjacent,  in  water  that  was  from  i 

to  10  dm.  deep  at  low  tide,  and  occasionally  approaching  and  inter- 

mingling with  the  lower-growing  individuals  of  this  small  green 
Acetahidiiui^  were  numerous  clusters  of  the  larger,  whiter,  more 

rigid,  and  more  strongly  calcified  Acetahiihun  crenulatum  (Lamour.) 

Kuntze.  A  hand-lens  showed  the  strong  cusp  or  apiculum  with 
which  each  ray  of  the  disc  m  A.  cremdaiiim  always  terminates  in 

in  the  younger  stages  at  least,  while  the  rays  in  the  smaller  species 

appeared  to  be  entirely  destitute  of  an  apiculum  even  in  the  young- 
est conditions  that  could  be  observed  at  the  time.  Confident  that 

two  species  were  represented  by  the  specimens  growing  at  this 

point  and  finding  on  returning  to  New  York  that  the  smaller  plant 

evidently  had  much  in  common  with  the  Acetabularia  Farlo%vii  as 

described  and  figured  by  Solms,  we  submitted  specimens  of  it  both 

to  Count  Solms  and  Professor  Farlow,  both  of  whom  approved 

the  reference  to  A,  Farloivii,  though  with  a  certain  amount  of 

cautious  reserve  in  view  of  the  scantiness  of  the  original  material. 

In  March  1904,  the  writer  again  found  Acctabtilum  Farlozuii  m 

abundance,  this  time  at  Miami,  Florida,  and  at  Cutler,  both  on 

Biscayne  Bay.  Here  again,  the  A.  Farlozvii  was  confined  to  a 

rather  narrow  zone  near  the  low-water  mark,  while  A.  crenulatum 

(which  in  Biscayne  Bay  is  more  profusely  abundant  than  we  have 

yet  seen  it  elsewhere),  with  a  wider  range,  had  its  best  develop- 

ment in  deeper  water  (best  in  3  dm.  to  4  m.,  low  tide).  The 

zones  occupied  by  the  two  species  occasionally,  however,  over- 

lapped ;  the  individuals  intermingling  in  this  common  region  were, 

as  a  rule,  easily  referred  at  sight  to  the  one  species  or  the  other, 

though  once  in  a  while  an  individual  was  met  with  whose  affinities 

seemed  at  first  a  little  dubious.  Yet  we  believe  that  the  two  are 

actually  and  always  distinct  and  distinguishable  and  that  the  prin- 

cipal diagnostic  characters  may  be  contrasted  as  follows  : 
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Acetabulum  cremdatum 

Discs  usually  well-calcified  and 
whitish  on  drying,  often  2  or  3 

superposed,  commonly  infun- 
dibuliform  or  cyathiform,  $-1 5 
mm,  broad;  sporangia  (rays) 

mostly  35-60,  persistently  co- 
herent,  strongly   apiculate   in 

early stages the     apiculum 
sometimes  obscure  with  age ; 

aplanospores  200-500  to  a 
sporangium. 

Acetahihun  Farloivii 

Discs  lightly  calcified,  green  on 
dryin 

or 
to'

 

solitary,  nearly  plane, 

4-7.5  mm.  broad;  sporangia 
(rays)  mostly  20-30,  lightly 
coherent  or  often  separate  and 

free,  rounded-obtuse  or  trun- 
cate at  apex  from  an  extremely 

early  stage  ;  aplanospores  40— 
120  to  a  sporangium. 

The  feature  in  which,  chiefly,  the  original  description  given  by 

Solms  needs  amendment  is  in  regard  to  the  coherence  of  the  rays. 

A.  Farlowii  was  placed  by  Solms  in  a  group  with  A.  Calyaihts 

under  the  caption  ''  Rays  even  in  the  living  state  separate  and 
free."  An  examination  of  some  thousands  of  individuals  in  the 
living  state  leads  us  to  the  opinion  that  only  about  one  in  four  or 

one  in  five  has  the  rays  separate  and  free.  However,  clusters  of 

plants  are  found  in  which  the  rays  of  nearly  every  disc  are  dis- 

crete ;  other  clusters  in  which  the  rays  nearly  always  remain  co- 
herent,  forming  discs  that  are  slightly  concave  or  almost  plane. 

In  some  cases,  the  rays  are  apparently  discrete  from  the  first;  in 

others,  they  have  probably  become  more  or  less  separated  by 
mechanical  agencies. 

Specimens  of  Acetabulum  Farlozvii  obtained  by  the  writer  at 

Key  West  under  the  collection  number  i6y6  were  distributed  in 

the  Phycotheca  Boreali-Americana  as  no,  10J2,  We  have  not 
met  with  the  species  in  the  Bahama  Islands  ;  so  far  as  known,  it 
is  confined  to  southern  Florida. 

Batophora  Oerstedi  J.    Ag.  Ofvers.  Kongl.   Vet.-Akad.  Forh. 
II :   108.      1854. 

Dasycladus  Couqucj-antii  Crowdi.n  ;  Schramm  &  Maze,  Essai  Classif. 
Alg.    Guadeloupe,    47. 

186 
Maze    &  Schramm,   Essai 

Classif.    Alg.    Guadeloupe,    108.       1870-77.      [According  to 
specimens  in  hb.  Mus.  Paris.,  and  hb.  Mus.  Brit,  distributed 

by  Maz6  and  by  Maze  &  Schramm.] 
Botryophora     Conqucrantii    Cramer,    Neue     Denkschr.    Schweiz. 

Naturf.  Ges.  32:  6.  //.  /./  /.     1890. 
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Coccocladus  occidentalis   Conqiicrantii  M.  A.  Howe,  Bull  Torrey 
Club  31  :  96.      1904. 

Coccocladus  occidentalis  laxxis  M.  A.  Howe,  /.  c.  95.  //.  ̂ ./.  /,  2. 

Batophora  Oerstedi  occidentalis  (Harv.) 

Dasycladas  occidentalis   Harv.    Ner.    Bon-Am.    3:    38.   //.   41 B, 
1858. 

J 

1887. 

i 

Coccocladus  occidentalis  Cramer,  Neue  Denkschr.  Schvvei2.  Naturf. 

Ges.  30:  —(37)-     18S7. 
The  discovery  that  Batophora  Oerstedi  was  published  by  J. 

Agardh  four  years  previously  to  Harvey's  Dasycladus  occidentalism 
and  that  it  was  apparently  forgotten  even  by  J.  Agardh  himself,  is 

a  good  illustration  of  the  surprises  which  must  now  and  then 

await  any  one  who  is  partial  to  the  cause  of  priority  in  botanical 

nomenclature.  In  1854  J.  Agardh  published  a  very  full  descrip- 

tion both  of  ''Batophora,  J.  Ag.  mscr.  Gen.  nov,  ex  Siphonearum 

familia  inter  Oliviam  et  Dasycladum  intermedium"  (/.  c,  loy)  and 
of  its  single  species,  Batophora  Oerstedi,  "  Hab.  ad  radices  Rhizo- 

phorae  Mangle  in  sinu  substagnante  *  Krauses  lagoon'  dicto,  ad 

Insulam  St.  Crucis  :  Oersted/'  In  1887,  in  publishing  "Botry- 

ophora  J.  Ag.  mscr.,''  he  alludes  to  his  already  having  designated 
the  plant  BotryopJiora  Oerstedi  in  a  collection  of  algae  made  by 

Oersted,  even  before  Harvey  published  Dasycladus  occidentalism 

but  there  is  no  reference  to  his  having  already  actually  printed  a w 

description  of  the  proposed  new  genus  under  a  somewhat  different 

generic  name  and  this  fact  appears  to  have  been  overlooked,  so  far 

as  we  can  discover,  by  all  subsequent  phycologists  and  bibliog- 

raphers. If  any  evidence  were  needed  that  this  omission  on  the 

part  of  Agardh  was  due  simply  to  a  lapse  of  memory  and  not  to 

any  intent  to  ignore,  it  would  be  furnished  by  his  attitude  toward 

certain  other  species  and  names  published  in  the  same  paper 

Possibly  it  maybe  objected  that  *' Batophora"  is  a  misprint 

for  the  ''  Botryophora  "  of  thirty-three  years  later.  To  this  it  may 

be  replied  that  "  Batophora  "  is  well  formed  etymologically,  is  fully 

*E.g.,  Bryopds  Duchassaingii].  Ag.  Ofvers.  Kongl.  Vet.-Akad.  Forh.  ii  :  107. 

1854.  —  *'  Hoc  nusquam  a  me  publici  juris  factum,  jaradudum  oblitum  credidissem  ** 
(Till  Alg.  Syst.  5:  31.     1887). 
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as  significant  and  appropriate  as  "  Botryophora/'  and  in  the  Agardh 
herbarium  theT^name  Batophora  Ocrstcdi  appears  in  connection 

with  one  of  Oersted's  specimens. 

In  the  Agardh  herbarium  are  several  small  sheets  of  speci- 

mens which  probably  served  as  the  original  materials  of  Batophora 

Ocrstcdi.  Three  of  these  are  fastened  to  a  larger  sheet ;  the  others 

are  loose  in  another  cover  with  a  loose  label.  Only  one  (one  of  the 

fastened  sheets)  has  an  individual  inscription  and  this  is  inscribed 

simply  '^Batophora  Ocrstcdi.''  The  specimens  illustrate  the  con- 
dition  of  the  species  which  is  found  in  quiet  and  often  merely 

brackish  water"* —  a  condition  characterized  by  large  size,  lax  habit, 
and  obovoid  or  oblong-ellipsoidal  sporangia,  which  occur  at  the 

ends  of  the  branches  of  the  first  three  orders,  Coccocladiis  occi- 

dentalis  laxns  M.  A.  Howe  is  a  form  that  is  very  common  in  the 

Bahama  Islands,  growing  in  interior  ponds  of  which  the  nearly 

fresh  water  responds  only  slightly  to  the  changes  of  the  tides  — 
often  associated  in  about  equal  abundance  with  CJiara  Horneina?i?n 

w 

and  Ruppia  viaritima.  Since  seeing  authentic  material  of  Bato- 
phora Ocrstcdi  and  Dasycladns  Conqttcrantii  and  since  studying 

these  plants  in  the  living  condition  on  two  visits  to  the  Bahamas, 

we  hardly  think  it  worth  while  to  maintain  the  subspecific  name 

laxa.  The  contrast  in  size  and  habit  and  in  form  and  position  of 

sporangia,  between  the  lax  plants  of  the  interior  brackish  ponds 

and  the  condensed  ones  of  the  border  of  the  open  ocean  (here 
placed  under  the  subspecific  name  occidentalis)  is  remarkably 

■striking,  yet  the  peculiarities  of  each,  we  believe,  are  directly  con- 
nected  with  the  degree  of  salinity  and  quietness  of  the  water. 
Intermediate  forms  occur  in  places  of  intermediate  character. 

Neomeris  Cokeri  M,  A.  Howe,  Bull.  Torrey  Club  31 :  97. 
pL  6.  /.  3~i2.     1904 

This  strongly  marked  species,  described  from  material  col- 
lected by  Professor  Coker  in  1903,  on  the  island  of  Eleuthera, 

Bahamas,  is  not  uncommon  throughout  the  Bahamian  archipelago, 
ranging  at  least  from  the  Great  Bahama  on  the  north  to  the  Great 
Exunia  on  the  south.  Its  usual  habitat  is  under  shelvincr  rocks 

near  the  low-water  line.  The  original  description  was  based  on 
rather  small  individuals  having  a  length  or  height  of  7-14  mm. 
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A  maximum],height  of  n  mm,  has  since  been  observed  and  the 
spores  are  sometimes  oblong-ellipsoidal  instead  of  obovold. 

Fucus  SPIRALIS  L.  Sp.  PI.  1159.     1753 

The  above  name  has  now  and  then  since  the  time  of  Linnaeus 

been  appHed  by  European  writers  to  certain  forms  of  North  Euro- 
pean rockweeds  representing  doubtless  two  species,  the  one  always 

synoicous,  the  other  a  condition  of  the  always  dioicous  F,  vesicu- 
loszcs.  In  x\merica,  the  name  has  had  little  vogue,  except  as  used 

by  Farlow  *  and  others  for  a  variety  of  F,  vesiadosuSy  without 
citation  of  Linnaeus.  Li  1883,  Kjellman  in  "  The  Algae  of  the 

Arctic  Sea"  f  definitely  recognized  Fiiais  spiralis  L.  as  a  species, 
though  in  1890  %  he  renamed  the  species  Funts  Aresc/ioHgii 
Kjellm.,  having  apparently  become  doubtful  as  to  the  identity  of 

the  Linnaean  plant  De-Toni  %,  however,  a  little  later,  quotes  F. 
ArescJtougii  zs  a  synonym  oi  F.  spiralis  L.  without  any  indications 

of  doubt,  and  more  recently  Borgesen  H  has  given  a  detailed  dis- 

cussion  of  the  subject,  in  which  he  considers  not  only  /\  Are- 

platycarp. 
spiralis s 

f/ 

chiefly  on  the  Linnaean  descriptions.  As  is  well  known,  the 

comparatively  modern  idea  of  nomenclatorial  type-specimens  was 

not  recognized  by  Linnaeus,  and  the  herbarium  that  he  left  is  not 

always  satisfactory  or  conclusive  to  the  one  who  would  see  the 

materials  that  he  actually  had  before  him  in  writing  his  descrip- 
tions. Nevertheless,  the  specimens  in  the  Linnaean  herbarium 

to  which  we  may  believe  Linnaeus  himself  attached  the  name  spir- 
alis are  of  much  interest  in  this  connection  and  it  maybe  said  that 

they  seem  to  support  Borgesen's  position.  There  are  under  this 
name  in  the  Linnaean  herbarium,  which  we  were  permitted  to  ex- 

t> 

Jackso mens  fastened  to  separate  sheets,  each  inscribed  at  the  bottom  ''4 

spiralis  "  in  Linnaeus'  hand.  Both  specimens  are  fertile  and  both 
are  without  vesicles.     The  wholly  justifiable  restrictions  placed 

*Mar.  Alg.  N.  E,  loi.  18S1.  —  Farl.  And.  &  Eat,  Alg.  Exsic.  Am,  Bor.  log  his. 

fKongl.  Sv.  Vet.-Akad.  Handl.  ao** :  202. h 

J  Handb.  Skand.  Ilafsalgflora,  il. 

g  Syll.  Alg.  3  :  207.      1895. 

II  Mar.  Alg.  Faeroes,  472-477.     1902. 
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upon  the  use  of  this  historic  collection  did  not  permit  any  attempts 

to  determine  whether  the  plants  are  synoicous  or  dioicous,  but  one, 

at  least,  of  the  two,  is,  in  our  opinion,  very  clearly  a  rather  small 

specimen  of  the  typical  Fuciis  Areschoitgii  Kjellm.     This  specimen 

is   lo  cm.  high,  the  branches  are  somewhat  contorted  and  4-6 

mm.  broad  above,  the  distinct  costa  alone  persisting  in  most  of  the 

lower  half;  the  receptacles  are  ovate,  obovate  or  suborbicular, 

and  5-8  mm,  long.     It  evidently  represents  a  form  of  the  synoi- 

cous species  which  on  the  eastern  coast  of  North  America  is  com- 
mon from  Maine  to  Newfoundland  and  doubtless  ranges  farther 

north ;  it  is  confined  to  a  rather  narrow  zone  near  the  high-water 

mark.     Specimens  illustrating  this  form  from  Cape  Rosier,  Maine, 

were  issued  as  no.  2j^  of  the  Phycotheca  Boreali-Americana  of 

Collins,  Holden  &  Setchell   under  the  name   Fitcus  Arcschoiigii 

Kjellm,     The  other  Linnaean  specimen  cannot  be  so  confidently 

determined  without  dissection,  yet  we  have  little  doubt  that  it  also 

represents  a  condition  of  the  same  synoicous  species.      This  is  a 

larger,  uncontorted  plant,  with  more  elongated  receptacles  and  more 

conspicuous  cryptostomata,  and  the  wings  are  more  persistent  be- 

low;  it  is  about  20  cm.  high,  the  even-topped  branches  are  4-8 

mm.  wide,  the  verrucose  receptacles  are  8—20  mm.  long,  mostly 

2-3  times  as  long  as  wide,  though  one  or  two  are  suborbicular. 

This  appears  to  exemplify  a  form  of  the  species  which  in  North 

America  is  rather  more  southern  in  its  range  than  the  other,  being 

not  uncommon  near  the  high-tide  line  in  Long    Island    Sound 
within  the  limits  of  New  York  City.     This  more  southern  form 

occasionally  approaches  Fucus  platycarpiis  Thuret  in  habit,  and 
specimens  from  Marblehead  Neck,  Massachusetts,  were  distributed 

under  that  name  in  the  Phycotheca  Boreali-Americana,  no.  iij2  ; 

however,  we  have  seen  no  American  specimens  in  which  the  re- 
ceptacles are  as  pronouncedly  lateral  as  in  the  typical  F,  platy- 

carpiis of  northern  France.     The  larger  forms  oi  Fticus  spiralis  are 

sometimes  imitated  by  certain  evesiculose  conditions  of  F.  vesicii' 

'  los/is,  but  can  be  distinguished  by  being  always   synoicous  and usually  also  at  sight  by  having  more  strongly  verrucose  and  more 
margined  receptacles.     It  grows  typically  in  a  higher  zone  on  the 
rocks  than  does  F.  vesiculosits.     Vesicular  inflations  are  occasion- 

ally  present,  but  they  are  much  elongated  and  irregular  in  form 
and  position. 
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It  is  of  interest  to  add  that  the  writer  has  sent  photographs  of 
the  two  Linnaean  specimens  of  Fiicus  spiralis  to  Dr.  Borgesen,  who 
writes : spiralis  (  =  F,  Arcschotigii 

r/ 

'iflatiis 

Fucus  PoiTEi  Lamoun   Diss.  6i,  pl^J^^  f.  ̂,  J.      1805 
That  the  Fucus  Poitei  of  Lamouroux  was  a  Lauroicia  seems  to 

have  been  suspected  first  by  the  keen-eyed  Kiitzing.'*'  J.  Agardh, 
a  httle  later,  judging,  as  would  appear  from  his  discussion,  only 

from  Lamouroux's  description  and  figures  (and  possibly  some- 
what influenced  by  the  fact  that  Lamouroux  in  18 13  placed  the 

plant  in  Chondms  instead  of  in  La^o'cncid)^  referred  this  Fucus  Poitei 
to  the  very  different  genus  Gracilatia  and  expressed  his  confidence 
in  the  correctness  of  this  determination  by  writing  an  exclamation r 

mark  after  the  citation.  Since  that  time,  so  far  as  we  can  dis- 

cover, this  determination  has  not  been  questioned  and  ''  Gracilaria 

Poitei  (Lamour.)  J.  Ag,"  has  held  a  place  in  general  monographs 
and  in  special  papers  relating  to  West  Indian  algae. 

In  the  herbarium  of  Lamouroux  at  Caen,  which  we  had  the 

privilege  of  seeing  in  the  summer  of  1904  through  the  courtesy  of 

Professor  Octave  Lignier,  there  are  in  the  cover  devoted  to  this 

species  a  single  small  mounted  specimen  (4  cm.  high^  6.5  cm. 

broad),  two  loose  fragments,  a  loose  slip  of  paper  inscribed 

"fucus  poitei"  in  the  handwriting  of  Lamouroux,  and  two  draw- 

ings marked  "fig.  3  ''  and  "fig.  4""*."  Fig.  3  was  published  as 

/  2 ;  fig.  4™^  as  /.  J.  The  specimens,  which  Lamouroux^s  good 
diagnosis  and  rather  poor  figures  allow  us  to  assume,  with  much 

confidence,  to  be  parts  of  the  original,  belong  to  the  genus  Lau- 
rencia  and  to  the  common  West  Indian  species  described  by  J. 

t 
X 

New  York  Botanical  Garden. 

*  Species  Algarum,  857.     1849. 
\  Sp.  Alg.  2  :  760.     1852. 

J  Tab.  Phyc.  15  :  25.  //.  70.  /.  c,  d.     1865. 
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Kxplanation  of  plates  2J-29 + 

Plate  23 

1.  AvrainviUea  levis.     Photograph  of  two  dried  specimens («^.  3996,   type 

Cave  Cays,  Exuma  Chain,  Bahamas,  19  F  1905,  M.  A.  H.),  natural  size. 

2.  Halimeda  favulosa.  Photograph  of  about  one  half  of  one  segment  of  a  dried 

specimen  (from  no,  SgSi^  type)t  magnified  sixteen  diameters. 

Plate  24.     Halimeda  favulosa 

Photograph  of  dried  specimen  {no,  3981,  type  — ,  Cave  Cays,  Exuma  Chain, 

Bahamas,  19  F  1905,  M.  A.  H.),  reduced  to  about  two-thirds  the  natural  du^iensions. 

Plate  25.      Cladocephahis  scoparius 

Photograph  of  formalin-preserved  specimens  {no,  40*^9,  type  — ,  Georgetown. 
Great  Exuma,  Bahamas,  24  F  1905,  M.  A.  H.),  natural  size.  The  young  plant  at  the 

right  with  the  tmncate  apex  shows  only  the  beginning  of  the  differentiation  of  the  capit- 
ulum  ;  the  other  two  short  plants  represent  later,  though  still  very  immature,  stages  in 

the  development  of  the  capitulum  — in  one  the  stipe  is  furcate  above,  the  two  branches 

again  coalescing  ;  the  three  largest  specimens  are  typical  full-grown  plants. 

Plate  26 

1-6.     Halimeda  favulosa 

1-3.   Peripheral  utricles,  decalcified,  in  lateral  view, 
4.  Peripheral  utricles  with  dense  granular  content  (see  page  565). 
5.  Peripheral  utricles  in  surface  view,  decalcified. 

6.  Filaments  of  the  central  strand,  showing  mode  of  union  at  the  nodes. 

Figures  1-6  are  all  enlarged  40  diameters  and  are  all  drawn  from  the  type  material, 
no,  3g8i  (Cave  Cays,  Exuma  Chain,  Bahamas). 

7-     Halimeda  tridens 

7.  Peripheral  utricles,  decalcified,  in  lateral  view,  X  4^-  Introduced  for  com- 
parison with  H.  favulosa, 

8-10.     Av7'ainvillea  levis 

8.  One  of  the  larger  filaments  from  the  flabellum,  with  dichotomy. 
9.  A  filament  of  the  usual  size,  from  flabellum. 

10.  A  filament  from  apical  margin  of  flabellum,  with  wide-angled  dichotomy. 

Figures  8-10  are  all  enlarged   150  diameters;  Sand  9  are  dra\vn  from  the  type 
material,  7to,  3gg6  (Cave  Cays,  Exuma  Chain,  Bahamas)  ;  lo,  from.w^.  39^6. 

1 1-20,      Cladocephalus  scoparius 

11.  One  of  the  main  branches  of  the  capitulum,  showing  ramification,  natural  size. 
The  left-hand  side  was  toward  the  middle  of  the  capitulum. 

12.  A  detail  of  the  branching  of  the  capitulum,  showing  anastomoses,  X  2- 
13.  Cross-sections  of  branches  of  the  capitulum,  X  4- 
14.  Fragment  of  a  branch  of  the  capitulum  in  surface  view  with  part  of  cortex 

removed,  disclosing  medullary  filaments,  X  55- 
15.  Medullary  filament  from  apex  of  capitulum,  X  55-  The  branch  at  the  left, 

now  becoming  lateral,  represents  the  beginning  of  the  cortical  system. 
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x6.   The  branch  at  the  right  represents  a  later  stage  in  the  development  of  the cortex,  X  55- 

lown  in 

17.    Cross-section  of  stipe,  X4- 
iS,   Cortical  region  of  stipe  in  cross-section,  X  I50-     Drawn  from  a  microtome 

section  20 //  in  thickness. 

19.  A  stage  in  the  differentiation  of  the  cortical  filaments  later  than  that  si 
figure  16,  X  55- 

20.  P'inal  form  of  cortical  filaments  of  capitulum,  X  ̂So. 
Figures  11-20  are  drawn  from  formalin-preserved  material  of  the  type,  no.  40jg 

(Georgetown,  Great  Exuma,  Bahamas). 

Plate  27.     Sarcomenia JUamentosa 

Photograph  of  dried  specimen  i^no.  2844^  type  — ,  Cape  Florida,  29  Mr  1904,  M. 
A.  H. )  attached  to  Sargasstt7fi^  natural  size. 

Plate  2Z.     Dttdresnaya  n'assa 

Photograph  of  dried  specimen  {jio.  j/j,  type  — ,  Castle  Harbor,  Bermuda,  6  JI 
1900,  M.  A.  H.),  natural  size. 

Plate  29 

I-l  I .     Sanomenia  Jilamentosa 

1.  Apex, of  polyslphonous  branchlet,  ventral  view,  showing  apical  cell  and  origin 

of  the  paired  marginal  cells  and  of  the  monosiphonous  filaments,  X  ̂93- 
2.  Older  part  of  branchlet,  dorsal  view,  X  ̂93- 
3  and  4.   Cross  sections  of  uncorticated  branchlets,  ventral  side  downward,  X  ̂93^ 

5-   Apical  portion  of  uncorticated  branchlet,  with   the  unifarious  monosiphonous 
filaments,  X4^- 

6.   Branchlet  viewed  from  margin,  showing  bases  of  the  monosiphonous  filaments, 

X  193- 

7«  Part  of  an  older  branch,  ventral  view%  showing  origin  of  polysiphonous  branch- 

let  (really  from  axial  siphon),  X  44-  Marginal  cells  ai  somewhat  regular  intervals  are 

enlarged  and  protuberant  (potentially  rhizoids).  The  monosiphonous  filaments  have 

here  disappeared,  but  the  cell  cut  off  from  the  anterior  end  of  the  ventral  siphon  mnrl<s 

their  former  position  in  each  thalkis-segment.  Small  intercalary  cells,  originating 

chiefly  from  the  pericentral  siphons,  constitute  the  beginning  of  the  cortex. 

8.  A  similar  branch,  dorsal  view,  X44*      '^^^  rhizoids  are  here  growing  o\xi, 
9.  Surface  view  near  the  base  of  one  of  the  largest  stems  seen,  showing  cortical 

cells,  X  40. 

10.  Cross-section  of  a  similar  main  stem  X  44* 

11.  Cross-section  of  an  ordinary  main  axis  in  the  basal  third  of  the  plant,  X  44-     • 

Figures  9  and  10  are  drawn  from  our  no.  2S60  ;  figures  1-9,  and  II  are  from  the 

type  material,  no.  2844  (Cape  Florida), 

12-26.      Dudresnaya  crassa 

12.  Outer  portion  of  peripheral  filament. 

^Z~^S'   Carpogonial  branches. 

16  and  17.   Auxiliary-cell  branches;  auxiliary-cell  occupying  middle  of  enlarged 

portion,  lying  between  two  much  larger  cells. 
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(indicated  by  dotted  lines)  appear  in  llie  position  formerly  occupied  by  the  auxiliary- 

cells  ;  in  figure  22,  three  cells  occupy  this  position  —  the  protruding  one  at  the  left  will 
form  the  main  body  of  the  cystocarp  or  one  lobe  of  it. 

23-26.  Cystocarps,  showing  relation  to  original  auxiliary-cell  branch  and  to  the 

sporogenous  filaments.  The  small  peduncled  cystocarp,  developed  at  some  distance 

from  the  original  auxiliary-cell,  shown  in  figure  26,  is  abnormal.  Figures  24  and  25 

show  mature  cystocarps,  the  one  unilateral,  the  other  more  symmetrical  and  3lobed- 

Figures  1 2-26  are  all  enlarged  193  diameters  and  are  all  drawn  from  the  type 

material,  no,  j/j  (Castle  Harbor,  Bermuda).  The  outer  limits  of  the  gelatinous  cell- 
walls  are  scarcely  visible  except  by  staining  and  the  lines  as  drawn  give  an  exaggerated 
idea  of  their  distinctness. 

Addendum 

"While  this  paper  is  going  through  the  press  and  is  in  the  paged-proof  stage,  an 
opportune  communication  from  Mr.  J.  R.  Tovey,  acting  curator  of  the  National  Her- 

barium of  Victoria,  Australia,  reaches  us,  enclosing  a  portion  of  the  original  specimen 

of  KUtzing's  llaJhneda  brevuatiUs^  a  species  which  is  discussed  on  f>age  564.  As  is 
true  in  the  case  of  several  other  species,  Klitzing  evidently  saw  the  plant  in  '*Herb. 

Sonder,"  which  is  now  in  the  possession  of  the  National  Herbarium  of  Victoria. 
The  label  of  the  specimen  in  question,  a  transcription  of  which  we  owe  to  the  kind- 

ness of  Mr.  Tovey,  reads,  ̂ ^ Halimeda  bi-evicaulis  Kuetz.  Tab.  Phyc.  VIII.  tab.  25. 

India  occidental."  In  the  place  of  original  publication,  the  locality  is  given  as 
<*  Bahamas-Inseln,"  but  the  fragment  sent  by  Mr.  Tovey  is  manifestly  the  very  one 
sketched  by  Klitzing  in  his  figure  b.  The  plant  is  not  Halimeda  favidosa  ;  as  already 
surmised  (page  564),  it  is  probably  to  be  considered  a  lax  flaccid  condition  of  H, 

tridcns  {H,  incrassafa).  The  peripheral  utricles,  however,  are  rather  larger  than  is 

usual  in  //. /r/i/i-w^,  measuring  50-80  ̂   in  diameter  in  surface  view  ;  the  filaments  of 
the  central  strand  cohere  at  the  nodes. 

Mr.  Tovey  kindly  sends  us  also  fragments  of  the  flabellum  and  stipe  of  Kiitzing's 
RhipUia  lo7igicaulis^  to  which  we  have  alluded  on  pages  567  and  568.  These  indicate 
clearly,  we  think,  that  the  species  is  the  same  as  the  more  recently  published  Avrain- 
villea  Mazei  Murr.  &  Boodle.  The  filaments  of  the  flabellum  are  now  and  then 

slightly  torulose,  but  they  are  mostly  cylindrical  without  constrictions,  except  for  the 
strong  one  where  they  leave  the  dichotomy  ;  the  ends  of  some  of  the  branches  are  thin- 
walled  and  shriveled,  but  they  are  not  destitute  of  chlorophyl  and  should  not  be  con- 

sidered hairs. 
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The  adoption  of  1753  as  the  initial  date  for  botanical  nomen- 
clature  in  the   Rochester   rules  of  1892,  ratified  by  the  Genoa 

botanical  congress  in  the  same  year,  reiterated  by  various  botani- 
cal organizations  down  to  the  present  year,  and  now  almost  uni- 

versally accepted  by  botanists,  settled  a  supplementary  but  more 
fundamental  problem  which  had  hitherto  been  an  obstacle  to  the 

progress  of  a  correct  understanding  of  genera.    The  principle  thus 
established  is  briefly  stated  as  follows  :    A  genus  is  a  group  of 
closely  related  species  and  not  a  definition.     The  converse  view  of 
this  principle  has  led  to  untold  misconceptions  in  regard  to  a  pro- 

per understanding  of  what  genera  really  are,  particularly  among 
the  ferns.     If  a  species  has  no  near  relations  it  will  form  a  mono- 

typic  genus  concerning  whose  nomenclatorial  type  there  can  be  no 
question ;  nevertheless,  in  the  practice  of  the  past,  generic  names 

of  this  sort  have  often  been  passed  along  from  the  original  mono- 
type to  species  later  added,  until  in  their  present  acceptance  they 

would  not  be  recognized   by  their  founders.     Linnaeus'   Species 
t> loses  of  genera,  and  as  a  necessary 

corollary,  a  genus  may  be  founded  at  any  time  by  giving  a  generic 

name  to  a  species  or  group  of  species.  Such  a  genus  is  ''rite 

published/'  to  quote  an  expression  from  an  author  on  whose  re- + 

strictions  this  article  is  in  part  a  protest.  Botanical  literature  has 

frequent  examples  of  such  publications,  of  which  I  cite  a  single 

one  which  has  recently  been  accepted  without  question  : 

In  an  *•  observatio"  appended  to  the  description  of  the  genus 

Bolbitis,  Schott  (Gen.  Fil.  //.  14)  says  :  ''  Praeter  Bolbitin  alia  duo 
genera  :  Elaphoglossum  et  Rhipidopteris,  ab  Acrostichis  genuinis 

sunt  segreganda.  Prioris  generis  exempla  sunt :  E.  simplex,  con- 

forme,  apodum,  viscosum,  vestitum,  etc.  (Acrost.  simplex,  con- 

forme  etc.  Auctorum);  posterioris  *   *   */'     (1834-) 
This  is  the  proper  starting  point  of  the  genus  Elaphoglossum, 

and  no  one  has  seemed  to  take  the  gerundive  construction  in  any 

other  way  than  an  intention  on  the  part  of  the  author  to  here 

establish  a  new  genus.     A  few  years  earlier  Gaudichaud,  in  the 
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narrative  of  his  report  on  the  voyage  of  /'  [frame  says  fpage  48)  : 
On  trouve  de  plus  une  fougere  tres-remarquable  qui  abonde  sur 

les  rameaux  de  tous  les  tamariniers  :  c*est  V Acrostichuni  alcicorne, 

ou  du  moins  une  espece  ou  variete  du  genre  {Aid  cor  nil  mi)  qu'on 

ne  manquera  pas  de  faire  de  ces  plantes  des  qu'elles  seront  mieux 
examinees."  We  can  hardly  discern  the  distinction  between  this 

case  and  that  of  Elaphoglossum,  and  we  must  consider  the  genus 

Alcicaniium  as  **  r//^  pubhshed ''  by  the  association  of  a  generic 
name  with  a  type  species  ;  and  Mr.  Christensen,  who  includes 

among  certain  just  criticisms  *  of  my  recognition  of  fern  genera  of 
the  Old  World  a  rejection  of  this  genus,  is  surely  inconsistent  in 

taking  up  Elaphoglossum  while  denying  validity  to  Alcicornhtvi. 
It  is  true  that  in  the  latter  case  Gaudichaud  withdrew  his  name  in 

the  same  work  (page  307),  but  there  was  an  interval  of  nearly  two 

years  between  the  first  publication  and  the  second, f  during  which 

Desvaux  published  the  genus  Platycermm  more  formally,  and 

Gaudichaud  with  the  characteristic  '*aprcs  vous,  monsieur"  of 
French  courtesy  simply  withdrew  his  genus  in  deference  to 

Desvaux.  It  is  a  generally  recognized  principle  .of  biological 

nomenclature  that  *'  a  name  is  a  name,"  and  that  a  genus  once  pub- 
lished cannot  be  withdrawn  from  nomenclature  even  by  its  own 

author.  The  only  reason  for  withdrawing  a  published  name  is  the 

proof  that  it  is  either  a  synonym  or  a  homonym.  If  Desvaux  had 

not  published  Platyceriitm  in  1827  no  one  would  have  hesitated  to 

cite  Alcicornhnn  as  dating,  from  its  first  publication  at  page  48  of 

Freycinet's  voyage  in  1826.  On  the  principle  of  priority  of  publi- 
cation, therefore,  we  must  accept  the  name  Alcicornuim  as  the 

proper  designation  for  the  unique  genus  of  stag-horn   ferns. |     If 

*  Christensen.  On  the  American  species  of  Leffockilus  sect.  Bolbitis.  Bot. 
Tidssk.  26  :  283-300.  1904.  Much  of  Mr.  Christensen's  criticism  is  based  on  a  mis- 

conception of  my  point  of  view  ;  our  conceptions  of  the  limitations  of  genera  are  wholly 
different.  In  the  single  case  oi  Beivisla  I  had  overlooked  the  synoptical  publication 
of  the  genus  in  which  the  order  of  the  species  is  inverted  from  that  in  its  more  formal 
publication  in  the  text.  This  transfers  Belvisia  from  Acrostkhian  spuatuvi  to  A^ 
septentrionale  [Asplenium  septentrionale  Hoffm.). 

f  The  date  of  the  publication  of  pages  I-48  of  Freycinet's  voyage  is  1826.  The 
date  of  the  publication  of  pages  265-312,  including  the  withdrawal  of  Alcicornium^ 
is  1828.     Cf.  Jour.  Bot.  39  :  206.     1901. 

J  In  raising  this  group  to  a  tribal  alliance  (Bull.  Torrey  Club  30:  672)  we  over- 
looked the  fact  that  this  had  already  been  done  by  the  acute  John  Smith  in  bis  Hisfoiia 

FilicuiJi^  122,  1875.  We  would  now  exclude  from  the  tribe  the  peculiar  genus 
Cheiropleuria  placed  in  this  alliance  by  Diels  (Die  nat.  Pflanzenfam.  i* :  336)  as  more 
properly  representing,  in  its  vascular  system  particularly,  a  high  degree  of  differentiation 
in  the  tribe  Acrosticheae. 
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we  were  to  decide  nomenclature  on  a  principle  ofpurely  temporizing 
expediency  and  in  entire  disregard  of  principles,  as  advocated  at 
the  recent  Vienna  congress,  we  might  argue  the  continuance  of  the 

name  Piaty cerium^  but  once  adopting  the  principle  of  priority  of 
publication  as  a  fundamental  law  and  the  date  of  1753  as  initial, 
which  annuls  the  old  conceptual  idea  of  a  genus,  we  are  forced  to 
adopt  Alcicorninm, 

The  stag-horn  ferns,  which  have  attracted  attention  since  the 
time  of  Plukenet,  two  centuries  ago,  by  their  bizarre  appearance 

and  habit  of  growth,  are,  with  one  exception,  confined  to  the 

tropical  and  sub-temperate  regions  of  the  Old  World.  Except  for 

Hooker's  treatment  in  Species  Filiciun  they  have  never  been  mono- 
graphed, and  as  the  recent  literature  relating  to  individual  species 

is  greatly  scattered  we  present  this  preliminary  revision  with  refer- 

ences to  the  numerous  illustrations  that  have  been  published,  par- 
ticularly since  these  ferns  are  attracting  considerable  attention  in 

cultivation  at  the  present  time.  In  this  connection  we  shall 

attempt  to  elucidate  the  nomenclatorial  tangle  not  only  of  the 

generic  name  but  of  the  specific  name  of  one  of  the  commonest 

species,  since  two  of  the  species  of  the  genus  have  been  more  or 

less  mixed  during  their  entire  history. 

In  1705  Plukenet  (Amal.  Bot.  //.  ̂ ^p.  /  2)  figured  a  sterile 

African  plant  with  the  designation  Neiiroplatyceros  aethiopicus,  ner- 
vosis  foliis^  cornu  cervhmm  refer entibiis  (page  15O- 

Miiller,  in  1785,  described  Osmitnda  coronaria  (=  Alcicorninui 

coronariicui)  from  Siam. 

Willemet  was  the   first  to  describe  Aerostiehum  alcicorne,  in 

1796  (Usteri,  Ann.  6^^:  61),  as  follows  : 

Acrosdchum  {alcicorne)  frondiformibus  lobatis :  lobis  dichotomis.  N.  Habitat 
in  Madagascaria. 

Stadtmannus  plantam  siccam  dabat, 

Fructificalio  non  adest   in  meo  specimine.     In   altero  loborum  aversam  partem occupabat. 

In  1799  Cavanilles  (Anal.  Hist.  Nat.  I  :  105)  described  ̂ r;w- 
tichiun  bifiircatuni  from  Port  Jackson,  New  Holland. 

In  Schrader'sjour.  fiir  die  Botanik  (1800':  n,  i8oi)Swartz 
described   an  Acrosticwn  alcicorne  with  no  reference  whatever  to 

"^Cf.  Carruthers.  The  Nomenclature  oi  Plaiycerium.  Jour.  Bot.  38  •-  '23-/\5- 
1900.  Mr.  Carrutbers  gives  a  number  of  interesting  points  on  the  early  history  ol  Use 

species,  but  does  not  begin  to  fathom  the  nomenclatorial  difficulties. 
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Willemet  but  cited  Plukenet's  figure  ;  he  apparently  mixed  two  spe- 

cies In  his  account  in  his  expressions  *'  laciniis  *  *  *  versus  apices 

friictiferis''  and  '' foliis primordialibiis  reniforniibus  lobatis  vcnosis. 
In  1804  Schkuhr  (Crypt.  Gewachs.  I.  //.  2)  reproduced 

Plukenet's  figure  in  color,  adding  Willemet's  citation  with  a  ?, 

using  the  name  AcrosticJmm  alcicorne  without  adding  to  the  knowl- 
edge of  the  subject. 

In  1806  Pah'sot  de  Beauvois  (Fl.  d'Oware  et  de  Benin.  2.  //. 
2)  described  and  figured  Acrostichtim  Steniaria  in  color,  collected 
by  Conimerson  in  Madagascar. 

In  1806  Swartz  (Syn.  Fil.  12  and  196)  jumbled  most  that  had 

been  previously  published  under  the  name  AcrosticJmm  alcicorne^ 

citing  Plukenet,  Cavanilles,  and  Schkuhr.  Among  his  '*  Inqui- 

rendac''  (page  17)  he  placed  the  citation  of  Acrostichum  alcicorne 
Willemet, 

In  1 8 10  Willdenow,  with  a  modified  description  of  his  own, 

continued  the  same  jumble  of  references  (Sp.  PL  5  :    1 1 1 

In  1827  Desvaux  (Mem.  Linn.  Soc.  6:  213)  established  the 
genus  Platycerium  with  the  following  species  : 

P.  ALCicORXE  =  Acrostichum  alcicorne  Sw.  in  part, 
P.  Stemmaria  =  Acrostichum  Stemaria  Beauv.  {A,  bifurcatum 

Cav.?). 
P,   ANGUSTATUM  =  A.   alcicomc  R.    Br.  Prod.  FL  Nov.   HolL 

145,  not  Sw. 
P.    coKONARiUM  =  Osmuuda    coronaria     Miill.     {Acrostichum 

biforme  Sw.). 

Prcsl  1836  (Tent.  Pterid.  239-240)  took  up  Platycerium  \\\\h 
three  species  : 

P.  alcicorne  Gaud.  (P.  angustatum  Desv.). 
P.  biforme  (P.  coronarium  Desv.,  Acrostichum  biforme  Sw.). 
P,  Stemaria  {Acrostichum  Stemaria  Beauv.). 

In    1841   John  Smith  added  a  fourth  species    (Jour.  Bot.  3 : 

402)  from  the  Philippines  as  Platycerium  grande  (*'  Acrostichum 

gramie  A.  Cunn."),  which  remained  a  ?iomen  nudum  until  it  was 
described  in  1845  as  Nevroplatyceros  grandis  Fee,  Mem.  Foug.  2  : 

103,  and  in  1852  *  as  Platycerium  grande  Presl,  Epim.  Bot.  154. 

*  [According  to  J.  Muller  (Muell.-Arg.)  in  De  Candolle's  Prodromus  (15^  :  258. 
1862),  PresKs  Epimeliae  Boianicae,  although  bearing  the  title-page  date  1849,  was 
not  published  until  1852  ;  and  as  negative  evidence,  ia  favor  of  Muller*s  assertion,  may 
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In  1845  Fee  (Mem,  Foug.  2:  102-104)  took  up  the  genus 
Nevroplatyceros  from  Plukenet  and  recognized  four  species,  viz.: 

N.  alcicornis,  N.  aethiopiciis  Pluk.  [Acrostichiim  Sicmana 

Beauv.),  N.  grandis  and  N.  biformis.  The  first  three  were  placed 
In  the  §  Platyceria  and  the  last  named  in  the  §  Scutigcra.  A 
fine  plate  (//.  64)  was  given  of  the  second  species. 

In  1864  Hooker  (Sp.  Fil,  5:  282-285)  again  recognized  Platy- 
ceritini  with  species  as  follows : 

1.  P.  alcicorne  Desv,  4.  P.  Wallichii  Hook. 

2.  P,  aethiopicnm  Hook.  5.  P.  biforme  Bl. 

3.  P.  gi'ande  J.  Sm. 
In  this  somewhat  tedious  recital  we  can  see  from  our  present 

viewpoint  that  during  the  first  half  of  the  last  century  there  \\g:xq. 

two  somewhat  common  species,  the  one  from  Australia  with  nar- 
row leaves  which  are  usually  twice  forked  and  bear  the  sporangial 

surfaces  on  the  distal  lobes,  the  other  with  a  broader  leaf  and  usu- 

ally shorter  lobes,  bearing  the  sporangial  surface  at  the  extremity 
of  the  broadened  surface  between  the  lobes.  The  first,  which  \s 

the  Platyceritwi  alcicorne  of  recent  authors,  was  first  described  by 

Cavanilles  as  Acrostichiim  bifttrcatitm  (type  locality,  Port  Jackson, 

Australia)  and  again  by  Desvaux  as  Platyceriiim  angustattWL 

Presl  recognized  this  as  a  distinct  species  but  was  unfortunate  in 

the  selection  of  his  name,  although  he  specifies  that  it  was  the  P. 

alcicorne  of  Gaudichaud  and  not  of  previous  authors.  The  second 

species  is  from  Madagascar  and  other  parts  of  Africa,  where  it  is 

the  more  common  species,  and  was  probably  the  original  Acros- 

tichiim alcicorne  Willem.  (type  locality,  Madagascar),  and  was  cer- 
tainly the  Acrostichiim  Stemaria  of  Beauvois.  It  is  more  than 

likely  that  a  young  sterile  and  possibly  abnormal  leaf  of  this  spe- 

cies served  for  the  figure  of  Plukenet  which  was  copied  bySchkuhr 

a  hundred  years  later. 

It  is,  therefore,  evident  that  the  name  alcicorne,  which  Swartz 

and  his  contemporaries   used  to  include  both  plants,  and  which 

be  noted  the  fact  that  Presl's  work  was  reviewed  by  Schlechtendahl  as  a  novelty  in  the 

Botanische  Zeitung.  in  September  1852  (lo:  656,  657).  Internal  evidence  that  the 

final  touches  were  not  given  to  Presl's  manuscript  until  after  ihe  close  of  the  year 
printed  on  his  title-page,  is  to  be  found  in  two  direct  citations,  on  page  261,  of  species 

published  by  Kunze  in  1850  (Bot.  Zeit,  8:  57.  S^.  25  Ja  1850).  Finally,  an 

inspection  of  ihe  ongmdl  paper  cover  of  the  Epimeliae  shows  that  it  is  dated  (on  last 

page)  ''Pragae,  185 1."   J.  H-  B.,  Ed.] 
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later  authors  with  more  or  less  precision,  commencing  with  Gau- 
dichaud  and  Presl,  have  used  for  the  Australian  species,  does  not 

belong  with  it,  and  that  only  with  doubt  can  Acrostichinn  alcicorne 

Willem.,  in  the  absence  of  its  type,  be  referred  to  any  species 

known  to-day.  The  overwhelming  probability,  however,  points 
to  it  as  being  the  same  as  Acrostichinn  Stcmaria  Beauvois. 

With  these  modifications  of  existing  nomenclature  we  proceed 

to  an  enumeration  of  the  species,  of  which  there  appear  to  be 

thirteen  known  at  the  present  time;  of  these  eight  species  are  in 
cultivation  at  the  Royal  Botanical  Garden  at  Kew,  and  seven  species 

at  the  New  York  Botanical  Garden.  Three  species  w^e  have  seen 

only  in  herbarium  collections,  and  there  is  only  one  {A.  stimbaiv- 
cnsc)  which  we  have  not  seen  in  some  form. 

fiyiiop   \H  of  itie  Hpecle»  of  Alcicornium  * 

Sporopliyls  bnmd,  with  no  narrow  strap-like  divisions. 
Sporopliyls  rounded  at  the  apex,  with  entire  or  repand 

margins;  sporangial  area  oval  ;  basal  leaves  erect.  2.   A,  angolejise, 

Sporophyls  more  or  less  lobcd  at  the  apex. 
Apex  with  two  rounded  lobes  ;    margins  otherwise 

entire  ;  sporangial  areas  reniform.  5.  A,  Ellisii. 

Apex  with  irregular  margins  showing  manifest  ten- 

dency to  fork  ;  sporangial  areas  irregular  in  shape 
following   the   outline    of  the    leaf;    basal   leaves 

thick,  with  deep  irregular  pits  when  dry.  8.    A,  madagascai-iefise 
Sporophyls  with  narrow  strap-like  lobes,  in  shape  resembling 

a  stag's  horn, 
Sporangial  areas  on  a  stalked  scutiform  disc.  4,  A.  coronarium^ 
Sporangial  areas  on  the  surface  of  the  sporophyl. 

Sporangial  areas  at  or  below  the  forks  and  not  on 
the  strap-like  lobes  of  the  leaf. 

*  We  add  here  the  original  description  of  the  only  species  not  seen  : 
**  y.  sumba%v€nse  n.  sp.  Christ. 

Inter  P,  alcicorne  Desv.  et  P.  Wallichii  Hook,  habitu  intermedium,  sed  omnium 
nngustissimum.  Frondibus  fertilibus  pallidis  binis,  ternis  sivequinis,  ligulatis  loriforrai- 
bus,  ad  basin  sensira  attenuatis,  65  cm  longis,  parte  latissima  3  cm  latis,  sulcato- 
nervosis,  adpresse  floccosis,  media  circiter  longitudine  dichotomo-divisis,  alque  iterum 
bis  dichotomis,  segmentis  ultimis  furcatis  (laciniis  uliimis  usque  ad  20  pro  fronde) 
lanceolato-triangiilaribus  rostratis,  involutis,  7  ad  6  cm  longis  obtusiusculis,  omnibus 
soriferis,  sons  faciem  inferiorem  usque  ad  basin  laciniarumomnino  tegentibus,  immature 
pube  densaalbida  obtectis,  mature  rufis  partim  ista  pube  tectis.  Frondibus  sterilibus, 
politis  nitidis  scariosis  fragilibus  spongiosis  ochraceo-fulvis  reniformi-rotundatis  15  ad 
30  cm  diametro,  margine  laciniatis  laciniis  profundis  furcatis.  Nervis  conspicuis 
areolas  elongatas  angulosas  formantibus,  nervulis  aliquot  lateralibus  liberis  inclusis. 

DifTert  a  P,  alcicorni  lamina  magis  decomposita,  angusta,  segmentis  multo  minori- 
bus,  rostratis,  numerosis.  Differt  a  P.  Wallichii  statura  multo  minore,  omnibus  parti- 
bus  angustioribus,  et  soris  terminalibus  nee  in  sinu  ramorum  positis."  Warburg,  Mon- sunia  i  ;  64.     1900. 
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Sporangia!  area  on  an  enlarged  basal  portion  of 

the  sporophyl.  6.  A.  grande. 
Sporangia!  area  at  tlie  sinus  of  tlie  second  forlt  of 

the  sporophyl. 

Basal  leaves  lacininte  into  strap-shaped 
lobes  ;  sporangia!  areas  oval,  on  a  modi- 

fied portion  of  the  sporophyl.  12.  A,  Wallichu. 
Basal  leaves  undulate  or  entire  at  the  mar- 

gins ;  sporangia!  area  triangular,  on  the 

unmodified  surface  of  the  sporophyl.  9.  A.  Stefnaria. 

Sporangial  areas  on  the  narrow  strap-like  lobes  of 
tlie  sporophyl,  only  exceptionally  extending 
below  the  sinus, 

Sporophyls    rigid,  erect  in   growth,    gradually 

widening    upwards    and    then    forming 
several  lobes  or  divisions. 

Bright-green  both  sides  ;  sporangia-bearing 

divisions  broad  (5-8  cm.).  7.  A.  I/iilii. 
White  both  sides  but  becoming  greenish 

above  from  the  deciduous  stellate  scales  ; 

sporangia-bearing  divisions  narrow  {2.5 

cm.   or  less  wide).  11.   A.   Veitchii. 

Sporophyls  lax,  pendent  in  growth. 

Sporangial  areas  on  or  near  the  apices  of 

the    lobes.       ( Species    of    the   Old World), 

Basal    leaves    erect    and    foliaceous ; 

sporophyls  many  times  forked.  13.  A,  Willuukii, 

Basal  leaves  remaining  flat  and  disc- 

like;  leaves  2-3  forked.  3.  A,  hifurcaium. 

Sporangia!  areas  medial  on  the  sporophyls. 

(Andine  species.)  X.  A,  amfinwn, 

1.  Alcicornium  andinum  (Baker) 

Platycerium  andinum  Baker,  Ann.  Bot.  5:  496.  1891  ;  New 

Ferns  113.  1892.     (Type  from  Peru,  Spruce  472 g.) 
Range:  Mountains  of  Peru  and  Bolivia,  first  collected  by 

Spruce.  The  only  American  species  known ;  strangely  confused 

by  Hooker  with  A.  bifurcatiim. 

2.  Alcicornium  angolense  (Welw.) 

Platycerium  angolense  Welw.;    Hooker   &  Baker,   Syn.    Fil. 

425.1868.     (Type  from  Angola,  Ws'/tf/ZJ^/f.) 

Platycerium  Elephantotis  Schweinf.  Bot.  Zeitung  29:  361.  fig. 

1 878.     (Type  from  central  Africa.) 
Range  :  Tropical  Africa. 
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Icon.:  Gard.  Chron.  III.  23:  155-/  ̂ ^'  1898;  Rev.  Hort. 

Beige  28  :  85,  //.      1902  ;  Schweinfurth  loc.  ciL 

Schweinfurth's  wood  cut  illustration  is  very,  misleading  and 
does  not  at  all  compare  with  his  specimens  at  Kew,  which  differ  in 

no  particular  from  A,  a?igolense. m 

3.  Alcicornium  bifurcatum  (Cav.) 
fi/fi 

Jackson,  Australia.) 

105.      1799. 

Platycerinm  augtistatum  Desv.  Me 

1827.    (Type  from  Australia.) 

213. 

/ 

Willdenow.     Not  A,  alcicorne  Willem. 

Platycerutm  alcicorne  of  Gaudichaud  and  Presl. 

Range  :  Australia,  Lord  Howe  Island,  New  Caledonia ;  pos- 
sibly extending  to  Africa,  but  exact  data  are  wanting. 

.  Icon.:  Turpin,  Diet.  Hist.   Nat.  (Atlas)  ;  Bot.  Register  3  :  pL 
262,  26J. 

4.  Alcicornium  coronarium  (Miiller) 
Osiminda   coronaria  Miiller,   Naturforscher    21  :    107.  //,  j. 

17S5.     (Type  from  Siam.) 

Acrosticluim  bifornie  Sw.  Jour,  fiir  die  Bot.  (Schrader)  180O" : 
II.      1801. 

Platyceritim  coronmnum  Desv.  Mem.  Linn,  Soc.  Paris  6:   213. 
1827. 

biformc  Blume,  FK  Jav.  Fil.  44,  //.  18.      1829. 

Nevroplatyceros  bifonms  Fee,  Mem.  Foug.  2:   104.      1844-5. 
Range  :  East  Indies  from  Siam  to  Penang.  Singapore,  Sumatra, 

Borneo  and  the  Philippines, 
Icon,:    Muller  ioc,  ciL\    Blume   loc.  citr^   Beddome,  Ferns  of 

Brit.  India//.  22^, 

5.  Alcicornium  EUisii  (Baker) 

Platycerinm  EUisii  Baker,  Jour.  Linn.  Soc.  15:  421.      1876. 
(Type  from  Madagascar,  Ellis. ^ 

Range  :  Known  only  from  central  Madagascar. 
Icon.:  Baker,  Hook.  Ic.  PI.  17 :  //.  i6g^, 

6.  Alcicornium  grande  (J.  Sm.) 
Platycerinm  grande   J.   Sm.    Jour.    Bot.    (Hooker)   3 :    402. 



Underwood  :   The  genus  Alcicornium  595 

1841    {riomcn   midimi)\  PresI,    Epim.    Bot    154.      1852.=^ 
(Type  from  the  Philippines.) 

Nevroplatyceros  grandis  Yet,  Mem.  Foug.  2:   103.      1845. 
Range  :  East  Indies  from  Singapore  to  North  Borneo  and  the 

Philippines  ;  also  Moreton  Bay,  Australia. 
Icon.  :  Hooker,  Gen.  Fil.  pL  80  B  (as  PL  biformc) ;  Hooker^ 

Fil.  Exot. //.  86;  Beddome,  Ferns  of  Brit.  India  pL  326  ;  Gard. 
Chron.  IIL  28  :  433.  /.  /j^. r 

7.  Alcicornium  Hillii  (Moore) 

Platycerium  Hillii  Moore,  Gard.  Chron.  II.  10 :  429.  /.  74-73. 
1878,     (Type  from  Queensland,  Hill.) 

Range:  Known  only  from  Queensland,  Australia, 
Icon.  :  Moore  loc.  cit 

r 

8.  Alcicornium  madagascariense  (Baker) 

Platycerium  madagascariense  Baker,  Jour.  Linn.  Soc.  15  :  421. 

1876.     (Type  from  Madagascar,  Pool}^ 

Range  :  Known  only  from  Madagascar,  the  type  locality. 

9.  Alcicornium  Stemaria  (Beauv.) 

Ne2{roplatyceros  aethiopicus^  nervosis  foliis,  cornu  cervinitm  refer- 
entibits.     Pluk.  Amal.  Bot.  151.  //.  42^,  /  2.     I705- 

1  Acrostichnm  alcicorne  Willemet.  Usteri  Ann.  6^^;  61.  ̂ 79^* 

(Type  from  Madagascar,  Stadtmann!) 

Acrostichum  Stemaria  Palisot  de  Beauvois,  Fl.  d'Oware  et 

de  Benin  2.  //.  2.    1804.     (Type  from  Madagascar,  Cont- 
merson.^ 

Platyceritun  Steimnaria  Desv.  Mem.  Linn.  
Soc.  Paris  6:  213. 

1827. 

Nevroplatyceros  aethiopicus  Fee,  
Mem.  Foug.  2  :   103.  pi.  64. 

1845. 

Platycerium  aethiopicum  Hook.  
Garden  Ferns  //.  g.    1861. 

Acrostic/mm  alcicorne   of  
Swartz    and    Willdenow  pro  parte 

majore. 

Range:  Tropical   Africa  from  Madagascar  to  Fernando  Po, 
and  north  to  Sierra  Leone. 

Icon.:  Plukenet  loc.  ciL ;  Beauvois  loc.   cit;    Fee  loc.   cit. ; 

Hooker,  Garden  Ferns  pL  p  ;  ].  Sm.  Hist.  Fil.  //.  J. 

*See  footnote  on  page  ̂ go. 
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10.  Alcicornium  sumbawense  (Christ) 

PlatycerUun   sunibaivensc    Christ,  in   Warburg,  Monsunia    I  : 

64.      1900.     (Type  from  Sumbawa,  Warburg  1^266.^ 
Range  :  Known  only  from  its  type. 

This  species  is  possibly  not  distinct  from  A.  Willinckii,  so  far 

as  one  can  judge  by  the  description  {g,  v.,  page  592,  note). 

11.  Alcicornium  VeitcMi  sp.  nov. 

Platycerium  Veitchii  G^.vd.  Chrori,  IIL  ig  :  652.      1896;  Jour, 

Roy.  Hort.  Soc,  20  :  Ixxxiii,    1896  {jiomen  nudiini). 

Basal  leaves  appressed,  soon  becoming  brownish  ;  spore-bearing 
leaves  cespitose  (up  to  1 1  in  the  cluster),  60  cm.  or  more  long, 
narrow  at  the  base,  tapering  gradually  to  a  width  of  5-1 0  cm.  or 
more,  then  dividing  into  6-8  narrow  pseudopalmate  lobes,  10-20 
cm.  long  by  2-2.5  ̂ "^-  wide,  all  becoming  more  or  less  sporang- 
iferous  in  irregular  areas  ;  upper  surface  grayish-scurfy  from  the 
quantities  of  stellate  hairs  which  soon  become  loosened,  finally 
smoothish  in  irregular  areas  from  these  hairs  becoming  deciduous; 
under  surface  clear  white  from  the  abundant,  crowded,  silvery, 
star-like  matted  hairs. 

m 

Imported  from  Adelaide,  Australia  with  other  plants  by  Messrs. 
Veitch,  the  horticulturists  for  whom  the  species  is  named,  and 
by  them  publicly  exhibited  in  1896.  Described  from  living  plants 
in  hort.  Kcw,  September,  1905. 

A  very  distinct  species  of  rigid  habit  quite  in  contrast  with  the 
other  Australian  members  of  the  p:enus. 

12.  Alcicornium  Wallichii  C Hook. ") 

(typ^ 

858:  764.      1858. 

Icon.  :  Hooker,  Fil.  Exot.  //.  p/  ;  Beddome,  Ferns  of  British 
a  pL.ioS. 

Alcicornium  Willinckii 

M 
1875. 302.    f.  5<5. 

Range  :   Java  (type  from  Java, 
cultivation  by  Willinck  about  1873). 

/  1876. 
Columbia  University. 
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Phr  Axel  Rydeerg 

In  preparing  my  Flora  of  Colorado,  to  be  issued  as  a  Bulletin 
from  the  Agricultural  College  at  Fort  Collins,  Colorado,  and  now  . 
in  press,  I  have  found  it  necessary  to  change  the  nomenclature  of 
a  number  of  species.  As  the  scope  of  the  Flora  comprises  only 
keys  to  the  families,  genera  and  species,  and  an  enumeration  of 
localities  where  specimens  have  been  collected,  it  has  been  impos- 

sible to  include  therein,  any  fuller  synonomy  with  citations,  or 
any  discussions.  It  has,  therefore,  seemed  advisable  to  make  the 
publication  of  these  chanp^es  and  notes  elsewhere. 

/ 

Caryopitys  monophylla  (Torn  &  Frem.)  Rydb. 

Pinus  moiiophylliisToxv.  &  Frem.  Rep.  319.      1845. 
Dr.  Small  in  his  Flora  of  the  Southeastern  United  States  has 

followed  the  more  modern  views  in  dividing  genera,  which  consist 

of  very  natural  sections  or  subgenera,  into  as  many  separate 

genera..  The  genus  Phms  as  usually  treated  contains  at  least  four 

distinct  subgenera,  better  defined  and  more  easily  distinguished 

from  each  other,  than  for  instance  Picea  and  Tsuga.  Three  of 

these  had  already  generic  names,  vis.:  Pimts  L.  (proper),  Apmis 

Necker  and  Sirobiis  Opiz.  Dr.  Small  had  to  give  the  fourth 

group,  which  is  wholly  American,  a  new  name,  Caryopitys,  In 

the  Rocky  Mountain  region  the  genus  is  represented  by  the  type 

species  C,  edulis  (Engelm.)  Small,  and  by  the  species  given  above. 

One  of  the  four  genera  is  not  represented  within  the  area  covered 

by  Dr.  Small's  work,  viz.: 
w  * 

Apinus  Necker,  Elem.  Bot.  3:  269.      1790 

Most 

case  Necker  not  only  gives  the  characters  by  which  he  distin- 

guishes the  genus  from  Pinus  proper,  but  also  cites  two  species, 

^'is.:  cembra  and  pinea.  In  the  Kew  Index,  the  genus  is  given, 

but  no  species  are  mentioned.     The  way  in  which  Necker  makes 

597 
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his  statement,  there  is  all  the  reason  to  claim  that  the  two  species 

are  there  published  as  Apimis.  Necker  states  that  Larix  contains 

3  species,  z//>..-  decidua,  cedriis  and  strobu^  ;  Pinus  2,  sylvestris  and 

taeda :  Apiniis  also  2,  viz.:  cembra  and  pinea,  but  Abies  5,  etc.  If 

Necker  had  meant  that  these  were  the  Linnaean  species  of  Pimis 

to  be  distributed  among  the  different  genera,  he  would  have  stated 

it  differently.  There  was  no  Pinus  decidua  L,,  but  a  Pinus  Larix 

L.  and  a  Larix  decidua  Miller.  Apimis  is  most  related  to  Strobns, 

but  differs  in  the  thick  cone-scales,  the  erect  or  horizontal  instead 

of  pendent  cone  and  a  very  hard-shelled  seed  with  only  a  vestige 

of  a  wing.  In  the  Rocky  Mountains,  it  is  represented  by  the  two 

following  species  : 
/ 

Apinus  flexilis  (James)  Rydb, 

Pinus  flexilis  James,  in  Long's  Exped.  2  :  34.     1823 
/ 

Apinus  albicaulis  (Engelm.)  Rydb. 

Pinus  albicaulis  Engelm.  Trans.  Acad.  St  Louis  2:  209.      1863. 

^  Sabina  utahensis  (Engelm.)  Rydb. 

Juniperus  californica  utahensis  Engelm.  Trans.  Acad.  St.  Louis  3 : 
588.      1877, 

Haller's  genus  Sabina  is  also  one  just  as  consistently  taken 
up  by  Dr.  Small.  I  shall  here  give  only  the  Rocky  Mountain 
species  to  be  referred  to  this  genus. 

•/ Sabina  monosperma  (Engelm.)  Rydb. 

Juniperus  occidentalis  monosperma  Engelm.  Trans.  Acad.  St.  Louis 
3;   S90.      1877. 

V Sabina  Knightii  (A.  Nels.)  Rydb. 

Ju?tiperus  Knightii  A.  Nels,  Bot.  Gaz.  25:   198.      1898. 
+ 

/  Sabina  scopulorum  (Sargent)  Rydb. 

Juniperus  SCO ptdornm  Sargent,  Garden  and  Forest  lO  :  420.     1897 

^ Sparganiuin  multipedunculatum  (Morong)  Rydb. 

Sparganium  simplex  multipcdimculata  Morong,  Bull.  Torrey  Club 
15  :  79.      1888. 
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M 
iplex  L,    To  the  characters  given 

of  the  leaf-sheaths.  This  character  it  has  in  common  with  5.  ameri- 
camim  Nutt.  of  the  eastern  United  States  and  5.  siibvaginatum 

Meinsh.  of  Europe.  In  fact,  Meinshausen  included  C,  C.  Parry*s 
plant  from  Colorado  in  the  latter.  It  is,  however,  very  doubtful 
if  it  belong  there,  for  the  original  description  of  S.  subvaginatum 
does  not  fit  our  plant  very  well.  S.  innltipedunadatum  ranges 
from  the  Mackenzie  River  and  Washinerton  to  Colorado. 

^otamogeton  Richardsonii  (Bennett)  Rydb. 

Potaniogeton  perfoliahis  lanceolatus  Robblns,  in  A.  Gray,  Man,  cd. 
5.    48S.    1867.     Not  P.  pcffoliatus  lanceolatus  Blytt  1 861. 

Potauiogeton  perfoliatus  Richardsonii  Bennett,  Jour.  Bot.  27:  25. 
1889, 

Our  common  North  American  plant  does  not  seem  to  inter- 
grade  at  all  with  the  true  P.  perfoliatus  L. 

^  Stipa  Porteri  Rydb. 

Stipa  mongolica  (Thurber,  in  A.  Gray,  Proc.  Acad.  Phila.  1863  ; 

79,   hyponym.    1863.)     Port.  &  Coult  Syn.   Fl.  Colo.    145. 

1874.      Not  S.  mongolica  Turcz. 

In  the  enumeration  of  Hall  and  Harbour's  plants,  Thurber 
determined  this  plant  as  5.  mongolica  Turcz.,  which  is  evidently 

erroneous.  He  gives  the  name  and  a  short  discussion  but  no  de- 

scription. A  good  description  was  afterwards  given  by  Porter 

and  Coulter  in  the  Synopsis  of  the  Flora  of  Colorado. 

1839. ^  Muhlenbergia  cuspidata  (Torr.)  Rydb. 

Vilfa  cuspidata  Torr. ;  Hook.  Fl.  Bor.  Am.  2 :  238. 

Sporobolus  cuspidata  Wood,  Bot.  &  Fl.  385.      1870. 

The  group  of  grasses,  which  Torrey,  Trinius  and  Thurber  re- 

garded as  a  good  generic  type  and  for  which  they  adopted  the 

name  Vilfa,  is  altogether  out  of  place  in  the  genus  Sporobolus, 

where  its  species  have  been  placed  by  authors.  They  are  no 

"' Drop-seed"  grasses  at  all,  the  grain  remaining  enclosed  in  the 

firm  flowering  glume.  They  should  be  taken  out  of  Sporobolus, 

but  if  they  should  constitute  a  genus  by  themselves  is  question- . 
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As  there  is  no 
able.  The  generic  name  Vilfa  is  not  available, 

Vilfa  Adans.  is  apparently  a  species  of  Agrostis, 

character,  whatever,  to  separate  these  plants  from  Muhh 

as  now  limited,  the  only  rational  way  to  treat  them  at  present  is  to 

transfer  them  all  to  Miihlenbcrgia.  At  any  rate,  they  are  conge- 
neric with  M.    Wri^Jitii  Vasev,  slender  specimens  of  which  are 

6 

other  Rocky  Mountain  species  are  : 
^pidata  here  proposed.     The 

/Muhlenbergia  Richardsonis  (Trin.)  Rydb. 

Vilfa  Richardsonis  Trin.   Mem,  Acad.   St.   Petersb.  VI.   Nat.   5^: 
103.      1840. 

7  Agrostis  bmnfolia  Nutt.  Gen.  1 :  44,      1818. 

The  specific  name  hrevifolia  may  have  to  be  taken  up  for  this 

species,  but  it  is  doubtful  if  Agrosiis  hrevifolia  is  a  synonym  of  this. 
Professor  Scribner  claims  that  it  belongs  to  the  preceding  species. 
What  Vilfa  Richardsonis  Trin.  is,  is  not  doubtful,  and  that  specific 
name  is  therefore  preferable. 

Muhlenbergia  simplex  (Scribn.)  Rydb. 

Sporobolus  simplex  Scribn.  Bull.    U.  S.  Div.    Agrost.    II  :    48. 
1898. 

Muhlenbergia  filiformis  (Thurber)  Rydb. 

Vilfa  depauperata  filiformis  Thurb.;  S.  Wats.  Bot.   King's  Expl 
376-    1871. 

Vilfa  gracillima  Thurb.    Bot.    Calif.  2:  268.    1880.       Not  Muh m 

le fiber gia  gracillima  To  rr.    1856. 

Sporolwlus  filiformis  Rydb.    Contr.   U.   S.    Nat.    Herb.   3:    189 
1895. 

Muhlenberg 

Sporobolus  aristatus  Rydb.  Bull.  Torrey  Club  28:  266.      1901 
Not  Muhlenbergia  aristata  Pers.    1805. 

»/  Muhlenbergia  Wolfii  (Vasey)  Rydb. 

Vilfa  minima  Vasey,   Bot.  Wheeler  Surv.   282.    1878.     Not    V. 
jninitna  Trin.    1855. 

Sporobolus  Wolfii  W^s^y,  Bull.  Torrey  Club  10:  52.      1883. 
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'^Muhlenbergia  Thurberi  Rydb. 

Sporobohis  filic7dims 

Vilfa  fih 

Jiliculmis  Dewey.      1894. 

1896. 

filindmis  Vasey  and  Vilfa  jiL 

appeared  in  1885  in  Vasey's  Catalogue  o^  the  Grasses  of  United 
States,  on  page  44 ;  but  both  are  there  noniina  nuda  and  the  first 
place  where  a  description  is  published  \s,  as  far  as  I  can  find,  \w 

Beal's  Grasses  of  North  America.  In  the  meantime  Dewey  had 
published  another  Sporobohis  fitcu/mis  which  invalidates  that 
specific  name. 

'^Sporobolus  flexuosus  (Thurber)  Rydb. 

Sporobohis  cryptandnis  fiexnosus  Thurber  ;  Vasey,   Bot.  Wheeler 
Surv.  282.      1878. 

This  is  evidently  specifically  distinct  from  5.  cryptandnis. 

^ 

Deschampsia  alpicola  Rydb.  sp.  nov. 

Deschampsia  caespiiosa  alplna  Vasey ;  Beal,   Grasses  N.  Am.  2  : 

368  ;  at  least  in  part,    1896.     Not  D,  alpma  R.  &  S.    1 8 17. 

Densely  cespitose,  tufted  perennial ;  sterile  shoots  numerous  ; 

sheaths  2-3  cm.  long,  glabrous,  striate ;  ligules  linear-lanceolate, 
acuminate,  about  5  mm.  long;  blades  1-2  dm.  long,  1-2  mm. 
wide,  stiff,  often  more  or  less  involute;  culm-leaves  with  sheaths 

1-1.5  dm.  long  and  blades  1-4  cm.  long;  culms  3-5  dm.  high; 

panicle  short,  open,  8-15  cm.  long,  its  branches  in  2's  to  5's„ 
Z-^  cm.  long,  soon  spreading ;  spikelets  about  5  mm.  long ; 
empty  glumes  about  4  mm.  long,  lanceolate,  acute ;  flowering 

glume  nearly  as  long,  hirsute  at  the  base  ;  awn  attached  one  third 
or  one-fi3urth  from  the  base,  one  and  a  half  to  two  times  as  long: 
as  the  glume,  bent  and  twisted. 

This  differs  from  D,  caespiiosa  in  the  large  flowers  and  the  long 

awns.  It  has  been  mistaken  for  D,  bottnica,  but  that  species  has 

long  narrow  inflorescence  and  comparatively  longer  empty  glumes. 

D.  alpicohi  is  rather  common  in  alpine  regions  of  Colorado.  A 

similar  if  not  identical  form  Is  also  found  in  Alaska.  As  the  type 

may  be  designated  : 

Colorado:   Mountain  meadows,  Pike's  Peak,  Sept.  4,  1901. 
M.  Undcnvood  XX. 
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/Graphephorum  Shearii  (Scrlbn.)  Rydb. 

Trhctum  argentetim  Scribn.   Bull.   U.   S.   Div.   Agrost.    II  :    49. 

1898.     Not  T.  argcnteinn  R.  &  S.  18  17. 

Trisetiim  Shtarii  Sznhn.  Circ.  U.  S.  Div.  Agrost.  30  :  8.      1901. 

Professor  Scribner  has  merged  Graphephorum  into  Trisetiim,  I 

think,  though,  that  they  should  be  retained  as  two  distinct  genera, 

even  if  the  former  should  be  transferred  to  the  tribe  Aveneae. 

^DisticMis  stricta  (Tom)  Rydb. 

Uniola  stricta  Torr.  Ann.  Lye.  N.  Y.  I  :   155,      1824. 

Distichlis  maritima  stricta  Thurber,  Bot.  Calif.  2:  306.      1880. 

Disticlilis  spicata  stricta  Scribn.  Mem.  Torrey  Club  5  :   51.      1894. 

/ 

Eatonia  robusta  (Vasey)  Rydb. 

Eatonia  obtusata  robusta  Vasey;  Beal,   Grasses  N.  Am.  2:  493. 
1896. 

To  the  characters  given  in  the  original  description  should  be 

added  :  intermediate  nerves  of  the  second  glume  very  strong,  and 

leaf-blades  firm,  much  broader  than  the  sheaths,  and  therefore 
forming  distinct  auricles  at  the  base.  The  nerves  mentioned  are 

in  this  species  almost  as  prominent  as  the  lateral  nerves.     In  E, 
I 

obtusata  they  are  faint,  while  the  lateral  ones  are  very  prominent. 

/  Eatonia  intermedia  Rydb.  sp,  nov. 

Culm  6-8  dm.  high,  1.5-2.5  mm.  thick,  striate,  shining; 

sheaths  5-^5  c^*  l^^'^gj  striate,  minutely  scabrous  ;  ligules  about  2 
mm.  long,  truncate,  erose  and  often  cleft;  blades  8-15  cm,  long, 
3-5  mm.  wide,  usually  flat,  broader  than  the  sheaths  and  therefore 
forming  distinct  auricles  at  the  base  ;  inflorescence  rather  narrow 

and  dense,  8-15  cm.  long,  1-3  cm.  wide;  spikelet.  usually  2- 
flowered  ;  first  empty  glume  about  2  mm.  long,  subulate,  scabrous 
on  the  back ;  second  empty  glume  oblanceolate  in  side  view, 
rather  firm,  slightly  scarious  on  the  margin,  with  prominent  sca- 

brous nerves,  obtusish,  about  as  wide  as  the  flowering  glumes,  a 
iittle  over  2  mm.  long  and  0.5  mm.  wide  ;  flowering  glume  oblong- 
lanceolate  in  side-view,  rather  firm,  with  faint  nerves  and  minutely 
scabrous  ;  palate  narrowly  linear,  scarious. 

This  species  has  been  named  both  E.  obtusata  and  E.  pennsyl- 
vanica^  and  is  intermediate  between  the  two.     From  the  former  it 
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differs  In  the  narrower  second  glume,  which  is  scarcely  broader 
than  the  flowering  glume  and  neither  truncate  nor  cucullate  at  the 
apex  ;  from  R  pennsyhanka  it  differs  in  the  denser  inflorescence 
and  the  firmer  and  less  acute  second  glume,  which  has  the  texture 
of  that  of  E.  obtiisata.  In  E.  pamsylvanica  the  second  empty 
glume  is  thin,  v^ry  acute  and  with  a  broad  scarious  margin. 

A  few  o\  the  specimens  to  be  referred  to  this  are  given  here  : 
Montana;    East    Gallatin    Swamps,    July   24,    1896,   P.   A. 

Rydberg  J124   (type)   and  jz/j/  Columbia    Falls,    1893,  R.  S. 
Williams;  Blue  Cloud,  near  Helena,  1887,  F.  D.  Kelsey. 

Colorado:  Gunnison,  1901,  C.  F.  Baker  S-4  >  Pagosa 
Springs,  1899,  Baker  i6g ;  Durango,  1898,  Baker,  Earle  & 

Tracy  g^o  (the  last  determined  as  Agrostis  cxarata). 

■^  Poa  callichroa  Rydb.  sp.  nov. 

Perennial  with  a  horizontal  rootstock,  but  more  or  less  matted  ; 
culm  about  3  dm,  high,  mostly  leafy  at  the  base ;  sheaths  strongly 
striate,  2-10  cm.  long  \  ligules  lanceolate  or  ovate,  acute,  about  3 
mm.  long;  blades  of  the  lower  leaves  6-10  cm.  long,  3-4  rtim. 
wide,  firm,  dark-green,  strongly  veined  ;  blades  of  the  upper  leaves 
about  3  cm.  long,  erect ;  panicle  6-9  cm.  long,  open  ;  branches 

mostly  in  3's  or  4's  belo.w,  the  lowermost  2-3  cm.  long  ;  spikelets 
6-8  mm.  long,  5-7-flovvered  ;  empty  glumes  lanceolate  in  side- 
view,  about  5  mm.  long,  acuminate,  pu'ple  with  greenish  or  brown- 

ish margins;  flowering  glumes  4-5  mm.  long,  lanceolate,  acumi- 
nate, with  strong  nerv^es,  green  below,  then  purple,  then  brown, 

and  white  and  scarious  above  :  nerves  and  internerves  more  or  less J 

villous;  cobweb  at  the  base  present  but  scant. 

This  species  is  a  relative  of /I  arctica  and  P.  cenisia,  but  differs 

from  both  in  the  taller  habit,  broader  leaves  and  larger,  5-7- 

flowered  (instead  o{  3-4-flowered)  spikelets, 

Colorado:  Dead  Lake,  near  Pike's  Peak,  August  14,  1901, 
F.  E.  &.  E.  S.  Clements  4^j, 

\y Poa  pudica  Rydb.  sp.  nov. 

Perennial  with  a  short  rootstock  and  often  tufted  ;  culm  2-3 

dm.  high  ;  lower  leaves  with  short  sheaths,  which  are  often  rather 

loose  ;  ligules  truncate,  about  2  mm.  long  ;  blades  4-5  cm.  long, 

usually  conduplicate,  strongly  nerved  ;  sheaths  of  the  stem-leaves 

S-7  cm.  long ;  blades  2-4  cm.  long,  erect;  panicle  4-8  cm.  long, 
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open  ;  branches  usually  in  pairs,  in  age  reflexed  ;  the  lowest  4-5  cm. 
long,  bearing  the  spikelets  near  the  ends  ;  spikelets  4-5  mm.  long, 
mostly  3-flovvered  ;  empty  glumes  lanceolate  in  side  view,  strongly 
veined,  usually  purple,  acuminate;  flowering  glumes  lanceolate, 

sharp-acuminate,  greenish  below,  then  purplish  and  scarious  at  the 
apex;  cobweb  present  but  scant;  internerves  glabrous  and  nerves 
pubescent. 

The  type  specimens  were  determined  by  Professor  Scribner  as 

P,  arctica,  but  it  differs  from  that  species  in  the  smaller  more 

sharply  acuminate  flowering  glumes  and  their  glabrous  inter- 
nerves. These  characters  would  place  it  closer  to  P.  rejiexa. 

The  latter  species  is,  however,  taller,  and  the  intermediate  nerves 

of  the  flowering  glumes  are  glabrous. 

Colorado  :    Stephen's  Mine,  below   Gray's  Peak,  Aug.    23, 
1895,  P.  A.  Rydberg  2^^j  (type);  near  Pagosa  Peak,  Aug.  1899, 
C.  F.  Baker  2og  (determined  as  P.  reflexd)  ;  high  mountains  about 
Empire,   1892,  H,  N.  Patterson  2^2. 

^  Poa  macroclada  Rydb.  sp.  nov. 

Perennial  with  a  horizontal  rootstock  ;  culm  6-8  dm.  high  ; 
sheaths  5-15  cm.  long,  rather  loose,  strongly  striate,  slightly  scab- 

rous ;  ligules  ovate,  acute,  about  2  mm.  long;  leaf-blades  7-10 
cm.  long,  2  mm.  or  less  wide,  flat,  glabrous,  firm  and  dark-green  ; 

panicle  2-3  dm.  long,  open ;  branches  in  3's-5's,  in  fruit  reflexed 
or  spreading,  the  lower  often  i  dm.  long,  with  the  spikelets  near 
the  ends ;  spikelets  often  about  5  mm.  long,  2-  or  3-flovvered  ; 
empty  glumes  lanceolate,  very  acute,  more  or  less  purplish  ;  flow- 

ering glume  lanceolate,  acute  or  acuminate,  glabrous,  slightly  pur- 
ple-tinged ;  intermediate  veins  faint  and  cobweb  scant. 

This  species  is  related  to  P.  aperta,  but  differs  in  the  long  slen- 
der branches  of  the  panicle  and  the  glabrous  flowering  glumes. 

Colorado:  Roger's,  Gunnison  Watershed,  August  14,  1901, C.  F.  Baker  802. 

Poa  interior  Rydb.  sp.  nov. 

Poa  nemoralis  Scribn.  Bull.  U.  S.  Div.  Agrost.   17:   250.      1899. 
Not  P.  nemoralis  L.  1753. 

7  Poa  caesia  Coult.  Man.  Rocky  Mt.  Reg.    421.    1885.     Not /". caesia  Smith.      1800. 

The  grass  common  throughout  the  Rocky  Mountain  region 
and  extending  in  the  north  from  Alaska  to  the  Dakotas  and  gen- 
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erally  known  as  P.  ncmoralis  is  quite  different  from  the  European 
plant.  The  latter  is  found  in  America  as  sparingly  introduced 
in  the  Eastern  States.  The  European  plant  is  taller,  with  so^i, 
flaccid  leaves,  ovate  or  lanceolate  acute  ligules,  larger  spike- 
lets  and  narrowly  lanceolate  empty  glumes  which  are  taperinn- 
gradually  at  the  apex  and  much  narrower  than  the  flowering 
glumes.  The  American  plant  is  usually  lower  and  stiffer,  has 
rather  firm  leaves,  truncate  ligules,  smaller  spikelets,  broader 
empty  glumes,  which  are  rather  abruptly  acuminate  and  at  least 
the  second  almost  as  broad  as  the  flowering  glumes.  The  name 
P.  7i€moralh  was  used  for  the  American  plant  by  Hooker  and 

Arnott,*  but  appears  there  without  a  description.  It  was  adopted 
by  several  authors  on  western  botany;  but,  as  far  as  I  know, 
never  described  under  that  name,  until  1899  by  Professor  Scribner. 
His  description  and  plate  illustrates  the  American  rather  than  the 
European  plant.     As  the  type  may  be  designated  : 

Wyoming  :    Headwaters   of  Clear  Creek  and  Crazy 

River,  1900,  Frank  Twcedj  jjo6. 

Worn 

^Poa  phoenicea  Rydb.  sp.  nov. 

Perennial  with  a  horizontal  rootstock  and  extravaginal  innova- 
tions ;  culm  5-6  dm.  high,  leafy;  sheaths  loose.  5-15  cm.  long, 

striate;  ligules  triangular-lanceolate  or  ovate,  acute,  about  5  mm. 
long;  blades  1-2  dm.  long,  about  2  mm.  wide,  rather  firm, 
strongly  veined  ;  panicle  6-10  cm.  long,  open,  its  branches 
mostly  in  pairs,  the  lower  5-6  cm.  long;  spikelets  4-5-flowered, 
6-7  mm.  long;  empty  glumes  lanceolate,  acuminate,  purple  or 
green  below  and  purple  above,  glabrous  and  shining;  flowering 
glumes  lanceolate,  green  at  the  base,  purple  in  the  middle  and 

brownish-scarious  at  the  top  ;  both  nerves  and  internerves  villous  ; 
cobweb  none  ;  intermediate  nerves  very  faint. 

This  species  resembles  somewhat  P.  psaido-pratensis,  P.  epilis 

and  P.  purpnrascens  Vasey  (see  below).  From  the  first  it  differs 

by  the  more  acuminate  glumes,  the  faint  intermediate  nerves  of  the 

flowering  glumes  and  the  longer,  narrower  leaves ;  from  the  other 

two  by  the  open  inflorescence,  the  villous,  not  scabrous  flowering 

glumes  and  the  creeping  rootstock. 

Colorado  :  Pike's  Peak  Valley,  Aug.  21,  1901,  F,  E,  &  E.  S. 
Clemoits  ̂ 66, 

*  Bol.  Beech.  Voy.  132.      1832. 
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^Poa  subpurpurea  Rydb.  nom.  nov. 

Poa  purpurascens  Vasey,  Bot.  Gaz.  6:  297.    188 1.     Not  P,  pitr- 
purascens  Sprengel.     1 8 1 9. 

Poa  tricholepis  Rydb.  sp.  nov.    ̂  

Perennial  with  a  creeping  rootstock  and  extravaginal  innova- 
tions ;  sheaths  of  the  basal  leaves  short,  2-4  cm.  long,  strongly 

striate,  rather  loose,  minutely  retrorse-striate  ;  blades  5-10  cm, 

long,  a  little  over  i  mm.  wide,  scabrous  ;  sheaths  of  culm-leaves 
7-12  cm.  long;  blades  2-6  cm.  long,  sometimes  nearly  2  mm. 

wide;  Hgules  lanceolate,  acuminate,  about  4mm.  long;  culm 

slender,  3-5  dm.  high  ;  panicle  6-8  cm.  long,  open,  its  branches 

in  pairs,  2-3  cm.  long;  spikelets  3-4-flovvered,  5-8  mm.  long; 
empty  glumes  about  4  mm.  long,  lanceolate  in  side  view,  acute, 
green  and  purple  towards  the  apex  ;  flowering  glumes  about  4 
mm.  long,  villous  below,  strigose  above,  green,  bordered  with 
purple  and  a  scarious  border,  obtuse. 

This  is  related  to  P.  Whecleri  and  P,  Vaseyana,  but  is  easily 

distinguished  from  both  by  the  obtuse  flowering  glume,  which  is 

villous  below.     In  the  two  species  mentioned  the  flowering  glume 

is  very  acute  and  strigulose    or   scabrous    throughout,  or  in  P. 

Vaseyana  hairy  on  the  nerves  only. 

Colorado:  Near  Pagosa  Peak,  Aug.  1899,  ̂ -  ̂ -  Baker  210. 

^  Poa  nematophylla  Rydb.  sp.  nov. 

A  cespitose  bunch-grass;  basal  leaf-blades  short,  striate,  min- 
utely retrosely  strigulose ;  stipules  lanceolate,  acuminate,  about  3 

mm.  long;  blades  1-1.5  dm.  long,  filiform,  strongly  involute,  less 
than  0.5  mm.  wide,  scabrous-strigulose  ;  culm-leaves  few,  near  the 
base  ;  sheaths  4-6  cm.  long ;  blades  3-5  cm.  long ;  culm  about  3 
dm.  high,  filiform;  inflorescence  narrow,  raceme-like,  2-5  cm.  long  ; 
branches  2-10  mm.  long,  bearing  often  only  a  single  spikelet ; 
spikelets  7-9  mm.  long,  about  4-flowered  ;  empty  glumes  about 
4  mm,  long,  lanceolate,  glabrous  and  shining;  flowering  glumes 
about  6  mm.  long,  light-green,  with  a  silvery  scarious  margin,  very 
acute,  strigose  below,  scabrous-strigulose  above. 

Related  to  Poa  idahoensis^  but  distinguished  by  the  narrow  in- 
florescence and  {^w  racemosely  disposed  spikelets. 

Colorado  :  Meeker,  Rio  Blanco  County,  June  8,  1902,  G.  E. 
OstcrJioiit  2601. 
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.  Poa  confusa  Rydb.  sp.  nov, 

A  tufted  bunch-grass  with  intravaginal  h-inovations  ;  sheaths  of 
the  basal  leaves  short,  striate,  glabrous;  blades  1-2  dm.  long, 
2-$  mm.  wide,  flat  or  involute,  puberulent;  culm-leaves  several ; 
sheaths  i-i-S  dm.  long;  blades  about  i  dm.  long;  ligules  broadly 
ovate  or  rounded,  obtuse  or  acutish,  about  2  mm.  long  ;  culm  6-9 
dm.  high  ;  panicle  narrow,  1-1.5  ̂ "i-  ̂ ^^gf  dense;  branches  short, 
strongly  ascending ;  spikelets  7-8  mm.  long,  usually  4-flo\vered ; 
empty  glumes  lanceolate  in  side-view,  shining,  minutely  strigulose 
above;  flowering  glumes  narrow,  about  3.5  mm.  long,  obtuse  or 
rounded  at  the  apex,  rounded  on  the  back  below,  strigulose,  yel- 

lowish-green with  brownish  scarious  margin. 
This  species  has  been  confused  with  P,  laevigata^  P,  Incida  and 

P.   nevadensis.     It  differs  from    the  first  two  by  the  short  and 

broad  ligules  (in  both  the  ligules  are  lanceolate  and  acuminate), 

and  from  the  last  by  the  empty  glumes  and  in  being  scarcely 

scabrous.       In    P,    nevadensis   the    empty   glumes    are    strongly 

nerved,  elongated-lanceolate,  almost  equaling    the  oblong,   very 
scabrous  flowering  glumes ;  in  P.  confusa  they  are  faintly  nerved, 

broadly  lanceolate,  shorter  than  the  flowering  glumes,     P.  confusa 

grows  in  open  "parks"  and  on  hills  from  Nebraska  and  Montana w 

to  Colorado.     As  the  type  may  be  assigned : 

Wyoming  :    Medicine  Bow  Mountains,  Albany  County,  July 

28,  1900,  Aven  Nelson  778 j. 

^  Poa  truncata  Rydb.  sp.  nov. 

A  species  related  to  the  preceding  but  stiffer ;  basal  leaves 

withering  early;  sheaths  of  culm-leaves  10-15  cm,  long,  with  con- 
spicuous hard  auricles  at  the  mouth  ;  ligules  very  short,  about  i 

mm.  long,  truncate;  blades  I-2  dm.  long,  2-3,5  mm.  wide, 
scabrous  on  the  back  ;  culm  about  9  dm.  high,  stiff;  panicle  about 

1.5  dm.  long,  narrow,  with  almost  erect  scabrous  branches  ;  spike- 

lets  3-5 -flowered,  7-9  mm.  long;  empty  glumes  5-6  mm.  long, 

tinged  with  purple,  scabrous  on  the  nerves;  flowering  glumes  nar- 

row, about  5  mm.  long,  straw-colored  or  tinged  with  purple,  strigu- 
lose throughout  and  slightly  scabrous  on  the  veins. 

The  short  truncate  ligules  separate  this  from   the  preceding 

and  all  other  related  species. 

Colorado:  Dillon,  Summit  County,  August  26,  1896,  F.  E. 
Clements  ̂ 7 J, 
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Festuca  Earlei  Rydb.  sp.  nov. 

Perennial  with  rootstocks  and  extravaginal  innovations  ;  basal 

leaves  with  short  ligules ;  blades  filiform,  5-10  cm.  long,  strongly 

involute,  0.5  mm,  wide  or  less;  sheaths  of  the  culm-leaves  3-5 

cm.  long,  striate,  smooth  ;  ligules  very  short,  truncate  ;  blades  3-5 
cm.  long,  I  mm.  wide  or  less;  culm  about  3  dm.  high,  very 

slender;  panicle  narrow  and  spike-like,  3-5  cm.  long;  branches 
short  and  erect,  smooth;  spikelets  2-3-flowefed,  about  5  mm. 
long;  first  empty  glume  about  2  mm.  long,  narrowly  lanceolate; 

the  second  about  3  mm.  long,  ovate-lanceolate,  3-nerved  ;  flower- 
ing glumes  narrowly  lanceolate,  about  4  mm.  long,  smooth,  usually 

awned  ;  awn  i  mm.  or  less  long. 

This  species  is  related  to  F.  rubra,  but  differs  in  the  smaller 

few-flowered  spikelets,  the  smaller  flowering  glumes,  and  the  fine, 
soft  leaves, 

Colorado:  La  Plata  Canon,  July  11,  1898,  Baker^  Earle  & 
Tracy  g2o. 

/Festuca  ingrata  (Hack.)  Rydb. 

Festnca  ovina  ingrata  Hack. ;  Beal,  Grasses  N.  Am.  2  :  598.  1 896. 
This  is  the  common  plant  of  the  Rocky  Mountain  region, 

which  has  been  known  under  the  name  F,  ovina.  It  is  quite  dif- 

ferent from  the  European  F,  ovina  L.  The  latter  is  found  in 
America  only  in  the  northeastern  part  of  the  continent. 

Festuca  minutiflora  Rydb.  sp.  nov.  V 

Tufted  perennial  with  intravaginal  innovations  ;  leaves  mostly 
basal;  sheaths  smooth,  i  cm.  or  so  long;  ligules  0.75  mm.  long, 
obtuse  or  rounded  at  the  apex  ;  blades  5-10  cm.  long,  narrow  and 
flaccid,  about  0.5  mm.  wide;  sheaths  of  the  culm-leaves  2-4  cm. 
long;  blades  1-3  cm.  long;  culm  very  slender,  T-1.5  (seldom  3) 
dm.  high ;  panicle  very  narrow,  lax,  2-4  cm.  long,  with  very  short 
erect  branches;  spikelets,  excluding  the  awns,  about  5  mm.  long, 

'2-3-flovvered  ;  first  empty  glume  narrowly  lanceolate,  2-2.5  mm, 
long,  acute;  the  second  2.5-3  "^"i-  long,  ovate-lanceolate,  short- 
acuminate  or  awn-pointed;  flowering  glume  oblong-lanceolate, 
about  2  mm.  long,  purple-tinged  above,  abruptly  contracted  into  a 
short  awn,  1.5  mm.  or  less. 

This  is  closely  related  to  F,  brachyphylla,  but  differs  in  the 
smaller  spikelets,  the  more  abruptly  acuminate  flowering  glumes, 
the  shorter  awns,  the  laxer  panicle  and  the  soft  filiform  leaves.      It 
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grows   in   alpine  situations  of  Colorado,  at  an  altitude  of  3000 
4000  meters,  and  is  found  apparently  also  in  California. 

CoLOKADO  :    Cameron  Pass,  July  13,  1860,  C.  R  Baker  (tyxyt) 

John  Wolf, ri6 crs : 

Mt.   Ouray,   1896,    R  E.   Clements  ̂ loy^;  near   Manitou,  1896, 
Clements  ̂ 6, 

California:  Bolandcr 5066, 

/ 

Elymus  strigosus  Rydb.  sp.  nov. 

A  cespitose  perennial  ;  sheaths  3-8  cm.  long,  striate,  glabrous 
or  minutely  puberulent,  with  distinct  auricles  at  the  mouth;  ligules 
very  short,  truncate,  i  mm.  long  or  less;  blades  1-2  dm.  long, 
about  3  mm.  wide,  flat  or  involute,  scabrous  ;  culm  5-7  dm.  high  ; 
spike  1-1.5  dm.  long;  spikelets  i  or  2  at  each  node;  empty  glumes 
linear-subulate,  7-9  mm.  long,  very  scabrous  ;  flowering  glumes 
lanceolate,  scabrous-strigose,  awn-pointed  or  short-awned,  without 
the  awn  about  i  cm.  long. 

This  is  closely  related  to  E,  auibignns^  but  distinguished  by 

the  scabrous  strigose  flowering  glumes,  the  more  scabrous  empty 
glumes  and  the  narrower  leaves. 

Colorado  : J 

31,1886,    C   PV.  Lettcrman  jjj   (type,   labeled  Agropyrnvi  dasy- 
stacJiyuni). 

Wyoming  :  Naked  shale  slopes,  Point  of  Rocks,  Sweetwater 
County.  1 000.  Avcn  Nelson  7i^i  (labeled  Elvmns  salimisX 

1/  Elymus  villiflorus  Rydb.  sp,  nov. 

A  cespitose  perennial;  sheaths  4-10  cm.  long,  striate,  gla- 
brous ;  blades  1-2  dm.  long,  about  2  mm.  wide,  strongly  involute, 

scabrous  above  ;  culm  4-6  dm.  high,  finely  retrorse-pubescent 

above;' spike  i-[-5  dm.  long;  spikelets  I  or  2  at  each  node; 
empty  glumes  subulate,  7-9  mm.  long;  flowering  glumes  lan- 

ceolate, 5-nerved,  villous-hirsute,  without  the  short  awn  about  I 
cm.  long. 

Closely  related  to  the  preceding  and  E.  a^nbigtins,  this  is  char- 

acterized by  its  long-haired  and  more  strongly  nerved  flowering 

glume.  It  grows  on  plains  and  foothills  at  an  altitude  of  1500- 
1800  meters. 
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Colorado:  Near  Boulder,  July,  1902,  F.  Tweedy  481 S  {ty^c\ 

Alberta:  BanflT,  July  21,  1900,  //*.  B.  Lazvson, 
/ 

Juncoides  intermedium  (Thuill.)  Rydb. 
Tuncus  t7i fermedms  ThuWL  Fl.  Env.  Paris,  ed.  2.  178.      1799- 

li/neus   viidtifloriis  Ehrh. ;    HofTm.   Fl.  Deutschl.    ed.  2.   i:   169. 

1800,     Not  J.  midtiflorus  Retz.     1795- 

This  is  the  plant  that  has  been  known  in  America  under  the 

name  Liizida  campestris  or  Juncoides  campestre,  but  this  North 

European  species  is  found,  if  at  all  on  this  continent,  only  in  the 

extreme  northeastern  portion. / 

medium  by  its  fewer,  larger  and  nodding  spikelets.  The  name 

/uncus  multiflorus  dates  back  as  far  as  179 1,  when  Ehrhart  issued 

his  set  of  grasses,  sedges,  etc.,  but  as  far  as  can  be  ascertained,  it 

was  never  published  for  this  plant  before    1800,   in  the   revised ■ 

edition  of  Hoffmann's  Flora, 

•^Nemexia  lasioneuron  (Hook.)  Rydb. 
Smilax  lasioneuroti  Hook.  Fl.  Bor.  Am.  2  :   173.      1838. 

Nemexia  herbacca  uielica  Aven   Nelson,   Proc.   Biol.  Soc.  Wash. 

17:   175.      1904. 

</ 

Ibidium  porrifolium  (Lindl.)  Rydb. 

Spiranthes  porrifolia  Lindl.  Gen.  &  Sp.  Orch.  467.      1840. 

Mr.  House  *  has  shown  that  Ibidium  Salisb.  is  the  name  that 

sed  for  Spiranthes  Richard  and  Gyrostachys 

(Pers.)  Kuntze  ;  Ophrys  L.  fc 

for  Calypso  Salisb.     The  Rocky  Mountain  species  of  the; 
which  have  not  already  been  transferred,  are  given  here. 

Salisb. 

>^Ophrys  borealis  (Morong)  Rydb, 
Listera  borealis  Morong,  Bull.  Torrey  Club  20  :   31.      1893 

/ 

Ophrys  nephrophylla  Rydb. 
Listera   nephrophylla    Rydb.   Mem.   N.   Y.   Bot.    Gard.   i:    108 

1900. 

Ophrys  caurina  (Piper)  Rydb 

Listera  caurina  Piper,  Erythea  6:  32.      1898 
New  Yc'RK  Botanical  Garden. 

*Bull.  Torrey  Club  32  :  378-382.     I905. 



New  plants  from  Colorado 

George  E.  Osterhout 
r 

*^Allionia  sessilifolia  sp.  nov. 
^ 

Perennial  from  the  root,  the  stem  rather  stout,  i;-io  dm.  hi<^h. 
erect  and  branched  above,  angled,  glabrous,  but  the  branches 
glandular-pubescent  above;  leaves  thickish,  all  sessile,  the  lower 
ovate,  6-8  cm.  long,  4  cm.  wide,  rounded  at  base,  the  upper  nar- 

rower becoming  smaller  and  bract-like  ;  inflorescence  spreading, 
the  flowers  numerous;  involucre  hirsute,  3-flowcred,  the  flowers 
longer  than  the  involucre;  stamens  about  four,  exserted  ;  fruit 
4-5  mm.  long,  5-ribbed,  having  short  ridges  between  the  ribs  and 
at  right;  angles  to  them. 

Allionia  sessilifolia  seems  nearest  related  to  A,  pilosa  (Nutt.) 
Rydb.,  but  is  readjly^istinguished  by  the  glabrous  stem  and  the 

ile  Jeave^*     Collected  at  Livermore,  Larimer  County, 
J 

^  Aster  fluvialis  sp,  nov. 

Perennial  from  creeping  rootstocks,  the  stem  rather  slender, 

6-10  cm.  high,  leafy  and  branched  from  near  the  base,  or  in  shade 
or  crowded  vegetation  more  strict,  slightly  pubescent  in  lines  ; 
leaves  lanceolate,  tapering  to  both  ends,  sessile,  the  larger  ones  I 

dm.  long.  I  cm.  w^ide,  thin,  entire,  ciliate  on  the  margins,  some  of 
them  usually  with  rare  denticulations,  becoming  much  smaller  on 

the  leafy  panicle  ;  inflorescence  much  branched  and  paniculate,  the 

the  flowers  numerous  on  the  leafy  branches;  heads  7-10  mm. 
long,  or  including  the  rays  1 5  mm.  long ;  bracts  imbricated  in 

successive  lengths  of  four  series,  close  and  erect,  narrowly  spatu- 

late  and  green-tipped,  scarious-margined  ;  rays  varjnng  from  light- 
to  dark-purple  but  never  white. 

longifoliu 
latiis  and  seems  to  be  nearer  the  latter,  but  is  manifestly  neither  of 

them.  The  flowers  are  larger  than  those  of  A,  pamculaius,  the 

rays  are  never  white,  the  leaves  are  entire  and  thinner,  and  the 

stem  is  more  branched.  It  is  plentiful  along  the  streams  and 

ditches  of  the  plains  bordering  the  foothills  on  the  eastern  side  oi 

the  mountains,  flowering  in  September. 
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Type  specimens  collected  along  the  Cache  LaPouder  river  at 

New  Windsor,  Colorado,  September  ii,  1904,  Osterhout  2^4.1. 

"  Senecio  lanatifolius  sp.  no  v. 

Senecio  Fendlcri lanatus  Osterhout,  Bull.  Torrey  Club  31  :  358. 

1904.     Not  Senecio  lanatus  L. 

Perennial,    T-2    dm.    high,    several-stemmed    from    the    root, 
usually  branched,  very  leafy  to  the  inflorescence  ;  leaves  linear, 

pectinate-pinnatifid,  the  divisions  crenate-toothed  with  inrolled 
edges,  the  upper  leaves  becoming  bract-like ;  both  stem  and 
leaves  pannose-canescent ;  peduncles  very  short ;  heads  many, 
crowded,  almost  i  cm.  long,  of  about  seven  glabrous  bracts  in  a 
single  row  and  about  15  flowers;  achenes  glabrous  ;  rays  none. 

J 667 

J 
Carduus  araneosus  sp.  nov. 

Perennial ;  stem  about  5  dm.  high,  rather  slender,  branched 
from  about  the  middle,  having  a  little  light  tomentum  at  the  time 
of  flowering;  lowest  leaves  not  known  ;  stem-leaves  linear,  10-12 
cm.  long,  canescent  beneath  with  a  close  tomentum,  bright-green 
and  glabrous  above,  pinnatifid,  the  lobes  oblong,  each  tipped  by  a 
moderate  spine,  decurrent  on  the  stem  for  3  cm.;  heads  soHtary 

on  peduncles  5-10  cm.  long,  usually  subtended  by  a  linear  elon- 
gated leaf;  involucral  bracts  in  about  three  series,  the  outer  series 

about  I  cm.  long,  a  little  more  than  half  the  length  of  the  second, 
both  gradually  tapering  from  a  base  i  mm.  wide  to  a  rigid  prickly 
point,  and  both  long-woolly  from  the  margins,  the  inner  bracts 
weak-pointed,  fimbriate-margined  and  purple-tinged  ;  flowers  whit- 

ish ;  pappus  tawny,  sparingly  plumose. 

A  species  somewhat  related  to  C.  Parryi  (A.  Gray)  Greene,  but 
a  slenderer  plant,  the  leaves  more  tomentose  beneath  and  decurrent 

on  the  stem.  Collected  at  Red  Cliff,  Eagle  County,  Colorado, 
June  26,  1900,  Osterhout  2i6g, 

Carduus  spathulatus  sp.  nov. 
L 

Perennial  ;  stem  rather  slender,  8  dm,  high  or  more,  bearing 
some  slight  tomentum  at  the  time  of  flowering,  branched  toward 
the  summit ;  lower  leaves  spatulate,  pointed,  1-2  dm.  long,  3-4 
cm.  wide,  remotely  serrate  and  with  smaller  serrations  between 
the  teeth,  all  pointed  with  small  spines ;  these  succeeded  by  leaves 
on  winged  petioles  nearly  i  dm.  long,  pinnately  cleft,  the  divisions 
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pointed  by  slender  spines,  sessile  by  a  clasping  base  and  decurrent 
on  the  stem  for  i  cm.;  all  the  leaves  canescent  beneath  and  with 
slight  tomentum  above  or  glabrous  ;  heads  several  on  leafy  pedun- 

cles, about  3  cm.  high  ;  bracts  in  5  series,  lanceolate,  entire,  imbri- 
cated in  successive  lengths,  having  some  webby  tomentum  on  the 

edges,  all  tipped  with  small  yellowish  spines  5  mm.  long,  the 
inner  series  with  somewhat  longer  but  weaker  spines,  the  glandu- 

lar ridge  slight  if  any  ;  corollas  very  light-purple  or  whillsli ;  pap- 
pus whitish,  plumose,  15  mm.  long. 

This  species  is  related  to  Carduus  pulcliellus  Greene,  but  the 

leaves  are  much  less  divided,  and  the  bracts  are  narrower  and  tlie 

inner  not  so  much  elongated.  Collected  in  North  Park,  Colorado, 

at  the  base  of  the  mountains,  both  on  the  east  and  west  sides, 

August  24-27,  1900.     Type:  Osterhout  2254., 
New  Windsor,  Colorado. 





Observations  on  the  flora  of  central  Chile 

George  Tracy  Hastings 

1 

From  the  fall  of  1900  until  the  spring  of  1903  the  author 
held  the  position  of  teacher  of  sciences  In  the  Instituto  Ingles,  an 
English  school  in  Santiago,  Chile.  Short  holidays  during  the 
school  year  and  the  long  vacation  from  Christmas  to  the  first  of 
March  gave  opportunities  for  collecting  trips  about  the  city  and  to 
the  mountains  to  the  east.  In  these  trips  the  small  lakes  in  the 
neighborhood  of  Santiago  Avere  visited  and  the  mountains  ascended 
to  a  height  of  twelve  thousand  feet.  The  following  observations 
give  the  results  oi  these  trips. 

Midway  between  the  damp  forests  of  the  south  and  the  deserts 

of  the  north,  central  Chile  has  a  flora  related  to  that  of  both,  yet 

differing  from  each.  From  sea-level  to  the  limit  of  shrubby 
growth  on  the  mountains,  thorny  bushes  are  the  characteristic 

plants.  Most  plants  of  the  region  show  xerophytic  modifications, 
for  no  rain  falls  from  the  first  of  September  till  the  following  June. 

By  October  the  ground  is  fairly  dry  over  the  hills  and  higher  land. 

By  late  November  the  green  of  winter  and  early  spring  is  every- 
where replaced  by  the  brown  of  dry  vegetation.  The  rapid  rivers 

have  cut  deep  valleys  through  the  mountains  and  across  the  central 

plain,  so  that  naturally  mesophytic  areas  are  found  only  in  very 

narrow  belts  along  the  streams  or  in  small  mountain  marshes. 

An  extensive  irrigating  system  has  modified  these  natural  con- 
ditions in  the  central  plain  to  a  considerable  extent. 

About  Santiago  the  floral  regions  may  be  determined  largely 

by  elevation.  Thus,  there  is  the  central  plain  with  an  eleva- 

tion varying  from  one  thousand  to  fifteen  hundred  feet ;  the  hills 

from  fifteen  hundred  feet  to  the  limit  of  tree-growth  at  from  five  to 

eight  thousand  feet,  the  limit  being  higher  in  the  interior  than  in 

the  outer  ranges  of  mountains ;  above  this  comes  the  high  moun- 

tain flora  extending  to  the  region  of  perpetual  snow. 

In  the  first  region  the  typical  plant  is  the  thorn-bush  {espino). 

Acacia  Cavenin,  a  shrub  usually  under  ten  feet  in  height,  but  some- 
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times  becommg  a  small  tree.     It  blossoms  in  early  spring  when 

the  leaves  are  first  appearing.     During  the  middle  of  the  day  the 

leaflets  close  together,  diminishing  the  transpiring  surface.     Fre- 

quently the  espino  covers  large  areas  with  the  regularity  of  trees 

m  an  orchard ;  such  areas  are  called  espiiiales.     At  other  times  it 

is  found  in  company  with  other  thorny  shrubs,  but  always  main- 

taining its  position  as  the  dominant  form.     Throughout  the  region 

introduced  herbs  have  the  ascendency  over  the  native  :  Brassica 

Rapa,   Raphanus  sylvestris,    Capsella  Biirsa-pastoris,  Sisymbrmm 

officinale,    species   of    Erodiiim^    Foeiiiailiim    viilgare^    Mcdicago 

wacidata,  M.  dcnticidata,  TrifoUum  repcns,  Hordeiun  jiibatiim,  H. 

miirbiuui^    Fiunaria   mcdia^    Centaicrea    melitensis^    Cynara    Caf- 
duncidus,  and  others   are  very  common  along    the  roadsides,  at 

the  edges  of  cultivated  fields,  on  all  waste  land,  and  even  on  the 

lower  mountain-slopes.     During   the  summer   these  introduced 
plants  make  up  the  greater  part  of  the  vegetation.     In  the  early 

spring  a  larger  number  of  native  plants  are  found  ;  such  as  various 

species   of  Oxalis  {O,   lobata^    0.   articidata  and    0,   micranthd), 

Dioscorea  hnudfusa^  Saghia  apciala,    Trie  hop  etahim  stellatwn  and 
Leticocoryne  ixioides.      Besides  the  Acacia^  a  few  other  shrubs  or r 

small  trees  are  found,  as  Prosopis  jidiflora  {P.  Siliquasfruui),  Cestrum 
Parqui,  and  Talguenea  costata.  Several  species  of  Cusciita  and 
Senecio  are  also  common. 

This  region  is  the  only  one  brought  under  cultivation  to  any 
extent.  A  large  number  of  the  country  roads  have  been  formed 

into  alamcdas  by  planting  Lombardy  poplars  along  the  small  irri- 
gating ditches  that  run  at  each  side.  Below  these  poplars  Riibiis 

iibnifolhis  frequently  is  planted  and  often  grows  to  a  height  of  over 
fifteen  feet,  spreading  out  on  each  side  to  form  an  impenetrable 
wall,  replacing  the  mud  walls  that  usually  border  the  roads. 

Several  small  areas  of  this  central  plain  have  a  very  distinct 
flora.  There  are  a  few  small  lakes,  such  as  Aculeo  and  Batuco, 
which  are  swampy  along  the  shores.  Also  along  the  irrigating 
ditches  there  are  occasionally  swampy  places.  Here  are  found 
such  plants  as  Ekocharis  pahistris,  Cypenisvegetus,  Typha  aiignsti- 
folia,  Potamogeton  pectinatiis,  P.  Berteroaniis,  Zamiichellia  pahistris^ 
Myriophylhan  verticillaUim,  Lemna  minor,  L.  gibba,  Azolla  magdl- 
anica,  and  Cotula  coronopifolia. 
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The  low  hill  and  mountain  region  may  easily  be  subdivided, 

although  the  divisions  can  not  be  sharply  h'mited.  There  is  con- 
siderable difference  between  northern  and  southern  exposures  at 

the  same  elevation,  and  the  upper  limit  of  many  species  is  liiglier 
in  the  interior  mountains  than  in  the  outer  ranges. 

The  flora  of  the  hills  that  rise  abruptly  from  the  central  plain, 
as  Cerro  Blanco,  San  Cristobel,  Renca  and  San  Bernardo,  is  inter- 

mediate between  that  of  the  mountains  and  that  of  the  plains. 
The  Acacia  is  still  one  of  the  characteristic  plants,  but  with  it  are 
many  other  shrubs,  Talgucnca  costata,  Lithraca  caustica,  ColUtia 
ferox^  Miiehlcnhcckia  chilcnsis,  CoUigiiaya  odoiifera.  Ephedra 
andiiia^  and  the  tall,  columnar  Cerens  Quisco.  The  clumps  of 
Ephedra  seem  to  be  as  numerous  on  these  lovv  hills  as  on  the 

higher  slopes,  where  it  extends  close  to  the  snow-line.  On  the 

hills  it  may  be  from  four  to  six  feet  high,  though  it  is  so  com- 
monly cropped  by  cattle  that  it  rarely  attains  such  a  height,  while 

near  the  snow-line  it  is  a  matted  shrub  six  or  eight  inches  high. 

The  herbaceous  plants  are  typically  Chilean,  though  a  few  natu- 

ralized  species,  such  as  Fumaria  media^  Erodinm  cictitarium,  Con- 
vohndus  arvensis    Mamtbiwn  vidgare^   Centaurea   inclitensis  and 
Cynara  Cardiuicidiis  are  common. xhopct 

alum  siellahun,  with  its  delicately  fringed  white  flowers,  Letico- 

co7y7ie  ixioides^  PasitJica  caertdea^  blue  and  }^ellow  Sisyrinchinm^ 

species  of  Oxalis,  and  other,  chiefly  bulbous,  plants  are  common. 

A  little  later  several  species  of  Calceolaria,  especially  C,  midicaidis^ 

C.  purpurea^  and  C.  adsccndens,  species  of  Loasa,  CajopJiora,  Bow- 

tesia,  Tropaeoliim^  Moscharia  and  Triptilion  are  the  characteristic 

plants.  By  the  last  of  November  most  of  the  spring  flowers  have 

matured  fruits  and  are  in  a  resting  condition  that  lasts  until  the 

winter  rains  begin.  Throughout  the  summer  flowers  are  rare. 

The  most  attractive  are  composites,  species  of  Mutisia,  Centaiirca 

chilensis  and  Triptilion  sp.  There  are  also  a  large  number  of  less 

showy  species,  including  species  o{  Baccharis,  Senecio,  Conyza,  and 
Erigeron. 

The  mountains  proper  have  a  greater  number  of  shrubs. 

Near  the  streams  are  a  few  small  trees,  Maytemis  Boaria,  Ble- 

pharocalyx,  Myrttis,  Cryptocarya  Petmus,  Quillaja  saponaria,  and 

Kageneckia  oblonga,  all  evergreen.     On  the  drier  slopes  are  thorny 
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shrubs,  Talgiicnea,  Colletia,  Proustia  ptingens,  and  others  ;  pois- 

onous shrubs',  Lithraca  caitstica,  Colliguaya  odorifera,  C.  integer- 
riina  and  Cestnim  Parqui ;  and  a  few  species  of  thornless  broad- 

leafed  trees,  as  the  species  of  Eseallonia.  On  the  driest  slopes 

are  cacti,  Cereus  Quisco  and  smaller  species,  Piiya  coarctata  and 

Eryngium  paniadatunL     The   last  two  stand  singly  or  in  small 
w 

groups  and  attract  attention  from  a  distance.  Piiya  has  a  short 

prostrate  trunk  covered  with  the  bases  of  dead  leaves,  at  the  end 

of  which  rises  a  crown  of  narrow,  spine-toothed  leaves  often  three 

feet  long ;  from  the  center  of  this  crown  springs  the  flowering 

stalk,  six  to  nine  feet  high,  bearing  a  pyramid  of  blue-green  flowers. 
These  flowers  contain  an  abundance  of  nectar  and  are  much 

visited  by  bees  and  humming  birds.  Eryngium  panictdatum  re- 
sembles Piiya  in  habit  but  is  smaller.  There  are  a  few  vines  in 

this  region.  Eccremoccxrpus  scaber  is  abundant  in  the  moister  situ- 

ations, climbing  over  the  shrubs  and  small  trees,  covering  them 
with  clusters  of  scarlet  blossoms.  In  drier  situations  Mntisia  sub- 

tdata  and  M.  liniarifolia  climb  over  anything  to  be  found,  and 
with  their  large  heads  of  bright  red  are  among  the  few  bright 

flowers  of  summer.  Of  other  plants  the  more  common  are  spe- 
cies of  Calceolaria^  Tropacohiin,  Patagoninm^  Verbena,  and  com- 

posites. Except  along  the  small  streams  the  vegetation  is  scat- 
tered, so  that  the  gray,  brown,  or  reddish  soil  gives  the  prevailing 

colors  to  the  mountain  sides.  Near  the  streams  the  vegetation  is 

denser.  A  shrub  frequently  found  along  the  streams  is  Aristo- 
telia  Maqui ;  the  purplish  berries  are  used  by  the  country  people 
to  prepare  a  beverage  or  to  color  wine.  Some  of  the  Myrtaceae 
are  also  found  along  the  streams,  chiefly  species  of  Eugenia^ 

Myrtus,  and  Blepharoealyx\  while  the  ''  ̂ ^wmo^  CryptocaryaPemmis, 
the  soap-tree,  Quillaja  saponaria,  and  Kagcneckia  oblonga  become 
trees  forty  to  fifty  feet  high.  Where  the  ground  is  swampy  Dri- 
mys  Winteri,  the  only  representative  of  the  Magnoliaceae  in  Chile, 
is  found. 

At  an  altitude  of  about  5,000  ft.  in  the  outer  mountains  and  of 

7,000  ft.  in  the  interior,  Kagencckia  angusiifolia  is  found,  marking 
the  upper  limit  of  tree-growth.  Above  that  comes  the  high 
mountain  vegetation. 

In  this  last  region  two  zones   are   found.      In  the   lower  the 
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plants  are  mainly  in  large  low  clumps  or  mats,  the  *'Polster" 
formation  of  Reiche ;  in  the  upper  the  plants  grow  singly  or  in 
widely  separated  small  clumps.  The  mats  in  the  lower  zone  may 
be  of  one  or  several  species.  They  are  usually  so  dense  that  the 
lower  portions  are  nearly  solid  with  stems  and  dead  leaves,  with  the 

green  of  new  growth  mantling  the  surface.  Near  the  tree-h'ne 
Valenztidia  trinaids  is  one  of  the  principal  plants  in  such  forma- 

tions. It  grows  to  one  or  two  feet  in  height  and  often  soh'dly  covers 
areas  twenty  to  thirty  feet  in  diameter.  Similar,  though  smaller, 
mats  are  formed  by  the  thorny  umbellifer,  Midinum  spinosiim, 
by  the  composite,  Chuquiraga  oppositifoUa^  by  Ephedra  andina,  and 
by  other  shrubby  plants.  With  these  there  are  other  plants,  espe- 

cially bulbous  ones,  that  develop  in  the  spring  while  the  ground 
IS  saturated  with  the  water  from  melting  snow.    Anemone  cJdIaisis. 
Diposis  Bidbocastamtvi^  and  species  of  Ldiaccae  and  AmaryUidaceae 
are  among  these.  Lu:;tda  clulensis^  Eleoeharis  striatida^  and  a  few 
grasses  are  found  in  marshy  spots.  Somewhat  higher,  Laretia 

acaidts  forms  dense  mats,  species  of  Caleeolaria  are  found  asso- 

ciated with  various  composites,  Aldunatea^  Chaetanthera,  Apia- 
pcipptis^  and  Nassaiivia^  species  of  Argylia,  and  others,  all  low 
perennials,  in  other  mats. 

The  highest  formation  is  of  plants  so  scattered  and  small  that 

from  a  short  distance  the  ground  seems  absolutely  barren.  Oi 

the  plants  found  at  these  high  levels  many  are  tiny  things  hidden 

between  stones  and  only  noticed  on  close  examination,  Aldunatca 

chilensis  may  be  taken  as  typical  of  these.  The  plant  consists  of  a 

rosette  of  tiny  leaves  covered  with  a  grayish  felt.  From  the 

middle  of  a  cluster  of  forty  or  fifty  leaves  grows  the  head,  like 

a  tiny  daisy,  the  whole  plant  so  small  that  it  could  be  hidden 

under  a  quarter-dollar.  Similar  in  general  characters  arc  Viola 

Philippii  and  other  acaulescent  violets,  except  that  instead  of  a 

central  flower  a  ring  of  tiny  blue-black  violets  peep  out  around 

the  rosette  of  leaves,  the  whole  plant  being  rarely  an  inch  and  a 

half  in  diameter ;  the  stout  rootstock  is  closely  marked  with  the 

scars  of  former  leaves  and  blossoms.  Other  plants  of  similar 

habit  are  Ahhnmtea  gnaphalioidcs,  Plantago  spp.,  and  Astragalus 

Germaini,  while  Nastanthus  agglomeratus,  A.  spathulatus,  and 

Phacelia  circinata  are  somewhat  larger  but  of  the  same  general 
habit. 
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An  interesting  group  of  plants  was  found  in  a  little  basin  above 

Laguna  Negra  where  the  ground  was  saturated  with  water  from 

the  glacier  a  short  distance  above.  Luaula  chilensis,  Ranunailns 

chilcnsis  and  Calandrinia  affinis  were  growing  in  a  thick  carpet  of 
moss.  The  delicate  blossoms  of  the  Calendrmia  seemed  like  flakes 

of  snow  scattered  from  the  neighboring  drifts.  Near  the  lake 

below  grew  Tropacolu7n  polypJiylhtm^  ScJihanthiis  pinnatus  and 

species  of  Ihxaptcra.  In  the  lake  itself  stood  Jnnciis  pictiis  and 

farther  out  a  sparse  growth  of  Myriophylhini  clatinoides  ternahim. 

As  has  been  mentioned,  the  southern  slopes  of  the  mountains 

have  a  flora  somewhat  different  from  the  northern,  as  the  south 

slopes  are  cooler  and  moister.  As  a  result  the  vegetation  on 

southern  exposures  is  denser  and  more  varied  than  that  on  the 

northern.  At  lower  elevations  the  plants  best  fitted  for  desert 

conditions,  such  as  Cereus  and  Piiya^  are  found  only  on  the  north- F 

em    slopes,    while   Escallonia^    Calceolaria^     Verbena^   Lippia  and 

others  are  found,  chiefly  on  the  southern. 

Nearly  everywhere  Cereus  serves  as  host  for  Lorantlms  aphyl- 
Ins,  the  clusters  of  red  flowers  always  springing  from  the  axils  of 

the  thorns.  These  blossoms  are  usually  considered  to  be  the 

blossoms  of  the  cactus  by  the  country  people.  Loranthus  tetran- 
dus^  abundant  on  the  poplars  of  the  long  alamedas  of  the  plain,  is 
a  serious  pest  on  fruit  trees  and  is  found  on  nearly  all  the  shrubs 

of  the  lower  mountains.  Other  species  of  Lorantlms  are  occa- 
sionally found  and  are  confined  to  certain  plants;  thus  Loranthus 

cuneifolius  was  found  only  on  Porlicria  hygrometiica. 
Except  for  the  small  number  of  water  and  swamp  plants, 

Typha,  Myriopliyllum,  Hydrocotyle,  Montia,  Potamogeton,  Senecio 
fisfulosus^  Co  tula,  FJeocharis,  Juncus  and  Drimys  Wintcri,  nearly  all 
the  plants  show  xerophytic  adaptations  ;  and  the  waxy  coating  of 

the  leaves  of  Drimys  may  be  considered  as  a  xerophytic  modifica- 
tion. Many  of  the  plants  complete  their  growth  during  one  or 

two  months  of  early  spring,  while  the  ground  is  moist,  and  then 
spend  the  summer  in  a  resting  condition,  storing  in  a  bulb  or  other 
underground  stem  the  food  that  enables  them  to  make  a  vigorous 

start  the  following  spring.  Diposis  Bulbocastanum,  Cardami^te 
alsophila^  Oxalis  articidata,  Tropaeolum  tricolor,  T.  brachyceras, 
Pasithea  coerulea,  and  many  others  belong  to  this  group. 
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A  smaller  number  of  plants  develop  their  leaves  early,  and 
flower  in  the  summer  after  the  leaves  have  disappeared.  Among 
these  are  several  species  of  Ahtroemeria. 

Many  reduce  the  leaf-surface ;  some,  as  the  cacti  and  Ephedra, 
have  no  functional  leaves  at  any  season  ;  others  have  a  well- 

developed  leaf-system  during  the  spring,  but  lose  their  leaves  in 
summer.  Colletia  ferox^  leafy  during  early  spring,  h  at  other 
seasons  a  mass  of  naked,  thorny  branches,  the  green  epidermis 
taking  the  place  of  the  leaves.  Talguenea  costata,  Schumsdependcns, 

Pf'otistia  punge7iSy  and  many  others  retain  but  a  very  few  leaves 
during  the  summer.  Others,  as  Baccharis  vaginalis,  Midinum 

spinoswn,  Acacia  Cavenia,  species  of  Calcndrinia,  Miitisia  and  Nas- 
sauvia,  have  but  a  few  small  leaves  throughout  the  growing 
period.  Many,  as  Aldimatea,  species  of  Viola^  Chuqniraga,  and 

Nassaitvia,  have  small  leaves  closely  crowded  in  rosettes  or 

appressed  closely  to  the  stems.  The  crowding  of  the  leaves  in 

the  mat  formations  of  the  mountains  results  in  a  reduced  transpir- 

ing surface  as  w^ell  as  protection  from  wind  and  snow. 
Most  of  the  trees  are  evergreen  and  have  a  waxy  covering  on 

the  leaves.      Quillaja  saponarta,  Boldoafragrans^  Lithraca  caiistka, 

Kageiieckia  oblonga,  Collignaya  spp.,  Escallonia  argiita  and  others 
have  one  or  both  sides  of  the  leaves  covered  with  a  wax  or  varnish. 

A  somewhat  smaller  number  of  plants  have  a  resinous  coating, 

among  them  several  species  of  Bacchans^  Madia  sativa,  Cepha- 
lophora  aromatica  and  Fabiana  imbricata.  The  last  of  these  also 

has  the  leaves  very  small  and  closely  appressed  to  the  stems. 

Others,  especially  mountain  plants,  have  the  leaves  densely  covered 

with  hairs  ;  such  are  species  of  Gnaphalhan,  Astragalus,  Aldunatca 

and  PatagoniiLin.  During  the  middle  of  the  day  the  leaflets  of 

Acacia  Cavcnia,  Poiiieria  hjgromctrica,  Patagonhnn  arborenvi,  and 

a  few  other  shrubs  fold  together,  reducing  the  leaf-surface  and 

placing  the  leaves  edgewise  to  the  sun's  rays. 
Nearly  all  the  plants  of  the  region  have  an  extensive  and 

usually  deep  root-system.  The  cacti,  Piiya,  and  certain  orchids, 

as  Chloraea,  have  fleshy  stems  that  serve  as  water-reservoirs. 

Ahtroemeria,  Oxalis,  and  many  others  store  water  in  the  under- 

ground stems.  Specimens  of  Pasithea  coerulca  had  so  much  water 

in  the  stems  and  tubers  and  were  so  well  protected  by  a  waxy 
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covering  that  after  being  put  in  press  fruits  were  matured  from 

flowers  that  had  just  opened  when  they  were  put  between  the 
driers. 

While  several  of  the  plants  collected  are  not  described  in  Gay's 

Historia  de  Chile,  nearly  all  were  found  in  the  volumes  so  far  pub- 

Fjgure  I.    Hexaptera  purpurea  sp.   nov.     a^  flower;   *,  flower,  with  one  petal 

and  two  sepals  removed  ;  r,  fruit,  dorsal  view  ;  dy  fruit,  lateral  view  ;   f,  fruit,  trans- 

erse  section  ;  /*,  embryos. 
vers 

lished  of  Reiche's  Flora  de  Chile,  that  belonged  to  the  orders 

therein  described.  Therefore,  no  attempt  has  been  made  to  de- 
scribe new  species,  with  the  exception  of  a  Hexaptera  (a  small 

genus  of  the  Crticiferae  occurring  only  in  Chile)  found  in  the 
mountains  near  Laguna  Negra. 

Hexaptera  purpurea  sp.  nov. 

Perennial;  stems  r-5,  simple,  smooth,  green  or  purphsh,  25- 
35  cm.  high  :  leaves  crowded  at  base  of  stem,  narrowly  spatulate, 

5-7  cm.  long,  2-5  mm.  broad  near  the  apex,  tapering  to  the  base, 
entire  or  with  i  or  2  sharp  teeth  near  the  apex,  smooth,  sHghtly 
fleshy ;  upper  leaves  few,  smaller,  2-3  cm.  long,  1-2  mm.  broad  : 
raceme  terminal,  simple  or  with  1-5  branches:  flowers  crowded: 
branches  and  stems  elongating  shghtly  after  flowering  so  that  the 
fruits  are  nearly  separated  except  at  the  ends  of  the  branches  : 

peduncles  1-2  mm.  long:  sepals  oblong.  4  mm.  long,  violet  or 
black,  erect :  petals  twice  as  long  as  the  sepals,  yellowish,  violet 
on  outer  sides  near  tips  :  stamens  free  :  fruit  purple,  the  narrow 
wings  white  or  slightly  tinted. 

Among  rocks,  near  Laguna  Negra,  3,500  m.,  province  of  San- 
tiago, Hastings  4S0,  February  6,  1902. 

Distinguished  from  H.  linearis  Barn,  by  the  numerous  leaves 
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at  the   base   of  the   stems,   the   leaves  tapering  to  petioles,  th 4 

branching,  many-flowered  racemes,  and  the  violet-tinted  petals. 
Acknowledgment  Is  due  Prof.  W.  W.  Rowlee  for  advice  and 

assistance  In  determinuig  the  species  collected,  and  to  Cornell  Uni- 
versity for  the  use  of  a  large  amount  of  literature  on  the  flora  of 

Chile. 

The  species  were  named  according  to  Reiche's  '*  Flora  de 

Chile,"  as  far  as  published;  otherwise  the  names  are  those  given 
in  Philippics  "  Catalogus  plantarum  vascularium  chilensium." 

Wenonah,  New  Jersey. 
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Assoc.  Staten  Island  9:   41,  42-     Mr  1905. 
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Drude,  0,  Die  Methode  der  pflanzengeographischen  Kartographie, 

eriautert  an  der  Flora  von  Sachsen.  Rep.  Eighth  Internat.  Geogr. 

Congr.  608-612.      1905. 

Earle,  F.  S.  Nomenclature  at  the  international  botanical  congress  at 

Vienna.     Science  11.  22  :   468,  469.      13  O  1905. 

Eckerson,  S.  The  physiological  constants  of  plants  commonly  used  in 

American  botanical  laboratories.   I.     Bot.   Gaz.  40  :   302-305.      18 
O  1905. 

Elrod,  M.  N.  Pollination  of  Canipanula  americana  and  other  plants. 

Proc.  Ind.  Acad.  Sci.  1904:   213-2x7.  /.  a-d,      1905. 

Engler,  A.  Beitrage  zur  Kenntnis  der  Araceae.  X.  Bot.  Jahrb,  37 : 

110-143.      19  S  1905. 
With  descriptions  of  79  new  American  species  in  15  genera;  including  Caladicpsis 

gen.  nov. 

Engler,  A.  Ulearum  Engl.  nov.  gen.  Bot.  Jahrb.  37 :  95,  96. 

19  S  1905.      [niust.] 

Fedde,  F.  Die  geographische  Verbreitung  der  Papaveraceae.  Bot, 

Jahrb.  Beibl.   81:   28-43.      ̂ ^  ̂ ^  ̂ 9^5- 

Fernald,  M.  L.  Symphoricarfos  racemosus  and  its  varieties  in  eastern 

America.     Rhodora  7:    164-167,      19  S  1905. 

Fink,  B.     What  to  note  in  the  macroscopic  study  of  lichens.     Bryolo- 

gist   8:   73-76-      15  Jl    1905;  —  n,     Bryologist   8:    86-90.      1  S 
1905. 

Freeman,  E.  M,     Minnesota  plant  diseases,     i-xxiii,    1-432.   /.  /- 
.     Saint  Paul,  Minn.,  31  Jl  1905- 

Rep.  Geol.  &  Nat.  Hist.  Surv.  Bot.  Series  V. 

€ibson,  W,  H,  &  Jelliffe,  H.  L.  Our  native  orchids :  a  series  of  draw- 
ings from  nature  of  all  the  species  found  in  the  northeastern  United 

States.  With  descriptive  text,  i-xxxv.  1-158.  New  York,  Je 
1905,      [Illust.] 

Gilbert,  B*  D.  The  advantage  of  frequent  visits  to  moss  localities. 
Bryologist  8  :   93,  94,      i  S  1905. 

Giirke,  M.  Echinocactus  Arechavahtai  K.  Schum.  Monats.  Kak- 

teenk.  15:   106-110.     15  Jl  1905.      [Illust.] 

Harper,  R.  M-  *' Hammock/'  *^  Hommock,"  or  *' Hummock"? 
Science  H.  22:  400-402.      29  S  1905. 

Harper,  R.  M.  Mesadenia  lanceolata  and  its  allies.  Torreya  5  :  182- 
185.     27  O  1905. 

Harris,  J.  A.  The  fruit  of  Opuntia.  Bull.  Torrey  Club  32  :  531-536. 
21  O  1905. 
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Harshberger,  J.  W.  Methods  of  determining  the  age  of  the  different 
floristic  elements  of  eastern  North  America.  Rep.  Eighth  Internat. 
Geogr,  Congr.    601-607.     1905. 

Harwood,  W.  S.     New  creations  in    plant  life  :  an  authoritative  ac- 

■    count  of  the  life  and  work  of  Luther  Burbank.     i-xiv.    1-368.     New 
York,  1905.      [Illust.] 

Hassel,  J.  M.  von.  La  industria  gomera  en  el  Peru.  1-29.  Lima, 
T905.      [Illust.] 

Hollick,  A.  Additional  notes  on  the  occurrence  of  amber  at  Kreischer- 
villa.      Proc.  Nat.  Sci.  Assoc.  Staten  Island  9:  35,  ̂ 6,     Ja  1905. 

Holm,  T.     Studies  in  the  Cyperaceae.   XXIV.     New  or  little  known 

Cartces  from  Northwest  America.     Am.  Jour.  Sci.  IV.  20  ;  301-307. 
/.  1-18.     O  1905. 
Includes  descriptions  of  7  new  species. 

Holzinger,  J.  M.     Brytmi  Fosteri  n,  sp.     Bryologist  8  :  80.     i  S  1905. 
A  new  name  for  B,  Baileyi  Holz.,  not  B,  Baileyi  Broth. 

Howe,  J.  L.  A  tree's  limb  without  bark.  Science  II.  22:  527,  528. 
27  O  1905. 

Howe,  R.  H.  Lotus  tenuis  as  a  waif  in  Rhode  Island.  Rhodora  7  : 

167,  168.      19  S  1905. 

Hua,  H.  Metasielma  Io?2gisepaIum  Hua,  Asclepiadacee  nouvelle  du 

Bresil.  Particularites  morphologiques  inaper^ues  du  groupe  auquel 

elle  appartient.     Bull.   Herb.  Boissier  IL  5;   97-99.     31  Ja  1905. 

Kinney,  A.  S.     Outline  of  a  course  in  plant  culture.     Plant  World  8  : 

234-258.      [O]  1905. 

Kraemer,  H.     Further  observations  on  the   structure   of  the   starch 

grain,      Bot.  Gaz.  40  :  305-310,      18  O  1905- 

Kraemer,  H.  Plant  morphology  and  taxonomy.  Am.  Jour.  Pharm. 

77-  401-416.     S  1905. 

Kranzlin,  F.  Cakeolariae  generis  species  novae  (septem)  centrali-  et 

austro-americanae.     Repert.  Nov,  Sp.  I  :  82-85.     20  S  1905  ;  97- 
107.     30  S  1905. 

Descriptions  of  29  new  species,  one  from  Mexico,  the  remainder  South  American. 

Kranzlin,  F.      Onhidaceae  novae  austro-americanae  plerumque  per- 

uanae-     Repert.  Nov.  Sp.  I  :  85-92.     20  S  1905. 
descriptions  of  13  new  species  in  8  genera. 

Lemmennan,  E.     Das  Phytoplankton  des  Meeres.  III.  Beitrag.    Beih. 

Bot.  Centralb.  19- :  1-74-      1905- 



630  Index  to  American  botanical  literature 

Lindatly  G.     Aca?7fhaceae  amencanae  IV.     Bull.  Herb.  Boissier  II.  5  : 

^   367-374-      31  Mr  1905.  ■ 
Descriptions  of  10  new  species  in  7  genera,  including  Diateinacantktis  gen,  nov. 

Lloyd,  F.  E.  The  artificial  induction  of  leaf-formation  in  the  ocotillo. 

Torreya  5  :  175-179./.  i,  2.      27  O  1905. 

Lloyd,  F.  E.  The  barley-corn.  I*  Some  points  of  structure.  Plant 

World  8  :   223-232./.  40-48.      [O]  1905. 

Lyon,  F.  The  spore-coats  of  Selaginella.  Bot.  Gaz.  40  :  285-295. 
//.  /7,  12.      18  O  1905. 

McCallum,  W.  B.  Regeneration  in  plants.  11.  Bot.  Gaz.  40  :  241- 

263./.  i-^.     18  O  1905. 

MacDougal,  D.  T.     In  the  delta  of  the  Rio  Colorado.     Shields'  Mag. 
I:  369-377-  N  1905.      [Illust.] 

Macoun,  W.  T,  Why  our  field  and  roadside  weeds  are  introduced 

species.     Ottawa  Nat.  19:  124,  125.      11  S  1905. 
»  _  *- 

Mann,  A.     Diatoms,  the  jewels  of  the  plant-world.     Smithson.  Misc. 

Coll.  48  :  50-58.//.  22-2^  +/  8-16.      23  My  1905. 

Maxon,   W.   R,     A  new  species  of  fern  of  genus  Polypodium   from w 

Jamaica.     Smithson.  Misc.  Coll.  47:  410,  A^^^  P^-SJ^      5  Ap.  1905- 
P,  nesioticum  sp.  nov. 

Mez,  C.  Additamenta  monographica  1904.  Bull.  Herb.  Boissier  IL 

5:'ioo-ii6.      31  Ja  1905;   232-247.      28  F  1905  ;   527-538.      31 

New  American  species  in  TiUandsia  (13),  Guzmania  (10),  GlomeropiUairnia  gen. 
nov.,  Silvia^  Aniba^  Endlicheria  (2),  Ocoiea  {il),  Nectandra  (2),  Grammadeniay 
Cyhianthus^  GHssanlhus^  Conomorpka,  Comofnyrsiney  Rapanea  (2),  and  Clavija, 

Pease,  A.  S.  Notes  on  the  accentuation  of  certain  generic  names. 
Rhodoray:    157-161.      19  S  1905. I 

Peckolt,  T.  Volksbenennungen  der  brasilianische  Pflanzen  und  Pro- 
dukte  in  brasilianischer  (portugiesischer)  und  von  der  Tupisprache 
adoptiren  Namen.     Pharm.  Rev.  23:    76-80.      Mr  1905  j   236-238. 
Au  1905. 

PenhallowD.  P.  The  mycelium  of  dry  rot.  Can.  Rec.  Sci.  9:  318, 
15  My  1905. 

Penhallow,  D.  P.  Observations  upon  some  noteworthy  leaf- variations, 
and  their  bearing  upon  palaeontological  evidence.  Can.  Rec.  Sci. 

9:   279-305.  /.  i-ii.      15  My  1905. 
Perredfes,  P.  E.  F.  London  botanic  gardens.  Am.  Jour,  Pharm.  77 : 

451-459-  PJ-  1-7-     O  1905  ;  523-530.  //.  8.     N  1905. 
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Peterson,  M.  G.  How  to  know  wild  fruits:  a  guide  to  plants  when 
not  in  flower  by  means  of  fruit  and  leaf,  i-xliii.  1-340.  New 
York,  My  1905.      [Illust.] 

Piper,  C.  V.  Agropyron  tenenim  and  its  allies.  Bull.  Torrey  Club  32  : 
543-547-     21  O  1905. 

Radlkofer,  L.  Gtiareae  species  duae  novae  costaricenses.  Bull.  Herb. 
Boissier  H.  5  ;    191-193.     31  Ja  1905. 
G,  rhopalocarpa  and  G.  btiUata  spp.  nov. 

h 

J 

Radlkofer,  L.  Sapindaceae  costaricenses  determinatae  novaeque  de- 
scriptae.     Bull.  Herb.  Boissier  II.  5:  319-328.     31  Mr  1905. 
Includes  new  species  in  PauUinia  (4),  Thouinia,  and  Cupania. 

Radlkofer,  L.  Sapindaceae  novae  e  generibus  Serjania  et  PauUinia 
(collectionum  Ule,  Weberbauer,   Smith  et  Williams).     Bot.  Jahrb, 

37:  144-155-      19  S  1905- 
Descriptions  of  new  species  in  Serjania  (8)  and  Patdlinia  (7).  - 

Ramaley,  F.  The  botanical  garden  at  Buitenzorg,  Java.  Pop.  Sci. 

Mo.  67:  579-589.     N  1905.      [Illust.] 
Rolfe,  R.    A,     Mormodes    buccinator   var.    aurantiacum.     Curt.  -Bot. 

Mag.  IV.  I  ://.  8041.     I  O  1905. 
Native  of  tropical  America. 

Rose,  J.  N.  Five  new  species  of  Mexican  plants.  Proc,  U.  S.  Nat. 

Mas.  29:  437-439-      1905- 
New  species  in  Poliantkus^  Nolina,  Parnassia,  Heuchera,  and  Dahlia, 

Rose,  J.  N.  Two  new  umbelliferous  plants  from  the  coastal  plain  of 

Georgia.      Proc.  U.  S.  Nat.  Mus.  29:  441,  442.//.  j.      1905. 
Harperia  nodosa  gen.  etsp.  nov.,  and  Zizia  arenicola  sp.  nov. 

J Descriptions  of  three  Mexican  violets. 

Proc.  U.  S.  Nat.  Mus.  29  :  443,  444.//.  4-      1905. 
Including  a  description  of  Viola  Painteri  sp.  nov. 

Rydberg,  P.  A.     Explorations  in  Utah.     Jour.  N.  Y.  Bot.  Card.  6: 

158-165.     O  1905. 

Sargent,  C.  S.  Recently  recognized  species  of  Crataegus  in  eastern 

Canada  and  New  England  —  VL     Rhodora  7  :  162-164.     19  S  1905. 
Two  species  are  described  as  new. 

Sargent,  F.  L.  Lichenology  for  beginners  —  III.  Bryologist  8  :  81- 
86,/.  7-77.     I  S  1905. 

Schneider,  A.  Contributions  to  the  biology  of  rhizobia.  V,  The  iso- 
lation and  cultivation  of  rhizobia  in  artificial  media.  Bot.  Gaz.  40  : 

296-301.      18  0  1905. 



632  Index  to  American  botanical  literature 

Schneider,  C.  K.  Uebersicht  iiber  die  spontanen  Artcn  und  Formen 

der  Gattung  Spiraea  {Euspiraea).  Bull.  Herb.  Boissier  IL  5  :  335- 

350.     31  Mr  1905.  .    • 
Recognizes  57  species,  of  which  8  or  9  are  (North)  American. 

Simmons.  H.  G.  Remarks  about  the  relations  of  the  floi:as  of  the 

northern  Atlantic,  the  Polar  Sea,  and  the  northern  Pacific.  Beih. 

Bot.  Centralb.  19- :  149-194.      1905. 
Smith,  C.  P,  Notes  upon  some  little  knoAvn  members  of  the  Indiana 

flora.      (Paper  number  two.)     Proc.    Ind.   Acad.  Sci,    1904:  301- 

Sodiro,  L.  Plantae  ecuadorenses.  IV,  Bot.  Jahrb.  36:  377-388.  22 
Au  1905. 

Including   new   species   in    Monyiina    (4),    Maytenns    (2),   Paullinia^  Dunalia, 
AcnistuSf  lochroma  (4),  and  Poecilochroma. 

Sprague,  T.  A.  Manettiarum  pugillus.  Bull.  Herb.  Boissier  II.  5  : 

264-267.     28  F  T905. 
Includes  descriptions  of  4  new  species. 

Spraglie,  T.  A.  Manettiarum  pugillus  alter.  Bull.  Herb.  Boissier  II. 

5  :  832-836.     31  Au  1905. 
Includes  descriptions  of  5  new  species. 

Sprague,  T.  A.  Plantarum  novarum  vel  minus  cognitarum  diagnoses. 
Bull..  Herb.  Boissier  11.  5  :   700-704.     30  Je  1905. 
Includes  new  American  species  in  Anona  (2),  Apeiba^  and  MoUia.    : 

Stevens,  F.  L.    The  science  of  plant  pathology.     Jour.  Elisha  Mitchell 

\    Soc;  21 :  61-75.      20  S  1905.  ' 
Reprinted  trom  Pop.  Sci.  Mo.  67  :  399-408.     S  1905. 

Tidestrom,  I.     Notes  on  the  gray  polypody..     Torreya  5:    171-175- 
yi  7,     27  O  1905.  • 
Marginaria  polypodioides  (L. )  Tidestrom,  nom.  nov. 

True 
Ftinarict 

Mniuni.     Beih,  Bot.  Centralb.    19^:   34-44.    1905 
Ule,  E.     Biologische  Eigentiimlichkeiten  der  Friichte  in  der  Hylaea. 

Bot.  Jahrb.  Beibl.    81  :    91-98,      22  Au  1905.      [Illust.] 
VanHorne,  M.     Some  mushrooms  found  in  Canada,     Can.   Rec.   Sci. 

9-    157-175-     20  Ap  1905. 

Warburg,  0.     -^m//Var^a^  cosfaricenses.     Repert.  Nov.   Sp.  i :   7^^ 
72.     20  S  1905.  .  .         .  ■      - 

_     Compsoneura  costaricensis  and  Virola  Koschnyi  spp,  nov. 

Weberbauer,  A.     Anatomische  und  biologische  Studien  iiber  die  Vege- 
tation der  Hochanden  Perus.     Bot.  Jahrb.   37  :    60-94.      19  S  1905* 
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S 

In  article  XII  of  this  series  the  above  genera  were  h'sted  and 
described  in  their  proper  order,  but  the  species  were  omitted  for 
lack  of  space.  The  present  paper  deals  with  the  published  spe- 

cies only  of  these  three  genera. 

BJERKANDERA  Karst.  Medd.  Soc.  Faun,  et  PL 
Fenn.  5  :  38.     1879 

Merisma   Gill.   Champ.  Fr.   i:   ̂ 'iZ.   1878.     Not  Merisma  Per- soon. 

Myriadopoms  Peck,  Bull,  Torrey  Club  II  :  2^.      1884. 
This  genus  was  based  on  BJerkandera  adusfa  (Fr.)  and  six 

other  species,  and  described  as  f6llows ; 

**  Receptaculum  pileatum,  sessile,  carnoso-Ienlum,  molle,  elasticum,  anoclermeum. 
Pileus  azonus.     Hymenlum  heterogeneura.     Pori  colorati,  integrl." 

Merisma  of  Gillet  was  based  on  Merisma  imberbc  (Bull.)  and 

twelve  other  species.  The  name  had  been  previously  used  by 

different  authors  for  groups  of  fungi  in  which  the  sporophore  was 

branched.     Persoon  used  it  for  a  group  of  the  Clavariaceae. 

Myriadopoms  of  Peck  was  founded  upon  Myriadopoms  adust  us 

Peck,  which  is  only  an  abnormal  form  of  BJerkandera  adiista 

(VVilld.)  Karst.,  and  hence  a  synonym. 

Synopsis  of  the  T*«ortli  American  Npecies 

I.    Hymenium  smoke-colored  when  very  young,  becoming  black  with  age. 
I.  B.  adust  a. 

Hymenium  pallid  when  very  young,  becoming  more  or  less  smoke-colored  with  age. 

2. 

^  [The  Bulletin  for  November  (32  :  563-632,  //.  sj'^g)  ̂ '^  '^^^^^^  ̂   ̂  ̂9<^5l 633 
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2.  Tubes  round,  equal   and  rather  thick-walled  at  maturity,  becoming  lacerate  only 

with  age  ;  plant  not  fragrant. 

Tubes  angular,  unequal  and  thin-walled  at  maturity ;  plant  fragrant. 
2.    B.  furnosa. 

3.   B./ragrans. r 

I.  Bjerkandera  adusta  (Willd.)  Karst. 

Boletus  adustus  Willd.  Fl.  Berol.  392.      1787. w 

Boletus  fuscoporiis  Plan.  PI.  P2rf.  26.      1788. 

Boletus  suberosus  Batsch,  Elench.  Fung.  //.  226.      1789. 

Boletus pclleponis  Bull.  Herb.  Fr.  II  :  //.  507.  /.  2.      1790. 

Boletus  carpiueus  Sowerby,  Eng.  Fung.  //.  ̂j/.      1799- 

Boletus  adustus  erispus  Pers,  Obs.  Myc.  2  :  8.      1799- 

Polyporus  erispus  Fr.  Obs.  Myc.  I  :   127.      181 5. 

Boletus  isabelltniis  Schw.  Syn.  Fung.  Car.  70.      18 18. 

Polyporus  adustus  Fr.  Syst.  Myc.  I  :   363.      1 821. 

Polyporus  subeinereus  Berk,  Ann.  Mag.  Nat.  Hist.  3:  391.      1839. 

Polyporus  Halesiae  B.  &  C  Ann.  Mag.   Nat   Hist.  II.   I2  :  434. 

1853.  —  Grevillea  I  :   52.      1872. 
Bjerkandera  adusta  Karst.    Medd.    Soc.  Faun,  et  Fl.  Fenn.    5 : 

38.      1879. 

Myriadoporus  adustus  Peck,  Bull,  Torrey    Club   li  :  27.      1884. 

Polyporus  Bjirtii  Peck,  Bull.  Torrey  Club  24  :    146.      1897, 

The  history  of  this  fungus  has  been  that  of  most  of  our  abund- 

ant, widespread  and  variable  species :  it  has  been  named  and  re- 
named again  and  again  in  various  i:ountries  by  mycologists  not  in 

touch  with  each  other  and  not  conversant  with  the  work  already 

done,  until,  with  types  gone  and  data  lost,  it  seems  wellnigh  im- 
possible to  follow  the  various  specific  and  varietal  names  with 

exactness.  The  above  list,  however,  while  not  complete,  repre- 
sents fairly  well  the  best  known  synonyms  since  Willdenow  first 

described  it  in  1787. 

Four  or  more  new  names  have  been  given  the  plant  in  this try 

Berke- ley's name,  P.  subcinereus,  assigned  to  plants  collected  at  Carlton 
House  by  Richardson,  was  corrected  by  Montagne  and  the  cor- 

rection accepted  by  Berkeley.     P.  Halesiae,  described  from  plants 
Halesia  tetrapti 

distinct.     P,  erispus 

erispus 
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specific  rank  from  the  varietal  distinction  accorded  it  by  Persoon. 
In  describing  P,  Biirtii  from  plants  collected  on  birch  in  Vermont, 
Peck  says  "  This  fungus  is  closely  allied  to  Polyporus  adustus^  of 
which  it  might  easily  be  considered  a  mere  variety." 

The  pallid  pileus  and  small-pored,  dark  hymcnium,  which  looks 
as  though  it  had  been  too  near  to  a  forest  fire,  arc  well  known  to 
most  collectors.  In  its  resupinate  forms  it  is  not  easily  distin- 

guished from  P.  dichrous  and  from  Gloeoportis  conchoidcs.  The 
spores  are  smooth,  hyaline,  ellipsoid-allantoid,  3-5x1.5-2,5//. 
Specimens  are  abundant  on  all  kinds  of  dead  deciduous  wood  and 

only  representativ^e  ones  will  be  listed  here  in  order  to  show  the 
wide  range  of  the  species  : 

Germany,  Magmts ;  Hungary,  Diet::: ;  Sweden,  Murrill ;  Eng- 
land, Murrill;  Canada,  Maconn ;  Maine,  Miss  White ̂   Ricker^ 

Murrill ;  Connecticut,  Miss  White ;  New  York,  Burnham^  Earlc  ; 

New  Jersey,  Ellis^  Murrill ;  Delaware,  Commons ;  Pennsylvania, 

Banker^  Sttmstine;  Virginia,  Murrill ;  North  Carolina,  Memminger ; 

Georgia,  Harper ;  Tennessee,  Murrill ;  Florida,  Lloyd;  Alabama, 

Earle  ;  Louisiana,  Langlois  ;  Ohio,  Morgan  ;  Missouri,  Glatfdtcr  ; 

Kansas,  Bartholo)neiv ;  Oregon,  Carpenter. 

2.   BjERKANDERA  FUMOSA  (Pcrs.)  Karst. 

Boletus fumosiis  Pers.  Syn.  530.      1801. 

Polyporus  fumosus  Fr.  Obs.  Myc.  2  ;  257.     18 18. 

Bjerkandera  fumosa  Karst.  Medd.  Soc.  Faun,  et  Fl.  Fenn.  5:  38. 
1879. 

This   species  appears  to  be  fairly  common  throughout  tem- 

perate regions  on  various  forms  of  deciduous  wood.     Those  who 

consider  Boletus  iviberbis  Bull.,  Polyporus  holmiensis  Fr.  and  Poly- 

porus salignus  Fn  forms  of  this  species  would  undoubtedly  include 

Polyporus  fragrans  Peck  in  the  same  category.  The  typical  pliht 

has  round  regular  pores,  more  or  less  smoky,  especially  when  |^ 

bruised,  and  usually  splitring  with  age.  Among  the  numerous 

foreign  and  American  specimens,  the  following  may  be  mentioned  : 

Austria,  Bresadola ;  Scotland,  Berkeley;  England,  Ploivright ; 

Canada,  Macoun,  Dearness ;  New  York,  5//^^;'/  New  Jersey, 

Murrill;  Pennsylvania,  Everhart ,  Smnstine  ;  Delaware,  Comwons  ; 

-Virginia,  Murrill;   Ohio,  Morgan;  Kansas,  Bartholomm^ ;
  Mis- 



636  Murrill:   Polyporaceae  of  North  America 

sonrl,  Dc-mctrio ;   Iowa,  Hohvaj' ;   Nebraska,    Webber;   Montana,. 
Anderson. 

3.   Bjerkandera  fragrans  (Peck) 

Poljponis fragrans  Peck,  Rep.  N.  Y.  State  Mus.  30  :  45.     1878. 

Described  from  specimens  collected  on  decaying  trunks  of  elm 

trees  near  Bethlehem,  New  York,  in  October.     The  following  note w 

is  appended  to  the  description  :  "  This  species  is  closely  related  to 
P,  adustus  and  P.fuuiosus,  from  which  it  is  readily  separated  by 

the  unequal  pores.  Its  odor  when  fresh  is  very  decided  and  quite 

agreeable,  being  not  much  unlike  that  of  dry  Seneca  grass." 

In  a  later  report  Peck  says  :  ''  After  heavy  rains  this  fungus 
has  a  moist  brownish  appearance  tinged  slightly  with  dull  red,  and 

is  obscurely  zonate.  It  is  paler  when  dry  and  sometimes  slightly 

spotted.  It  is  very  closely  allied  to  P,fiunosus^  and  perhaps  ought  ' 

to  be  considered  a  mere  variety  of  it.  "  It  is  distinguished  by  its 
agreeable  odor  and  by  the  thinner  and  sometimes  lacerated  dis- 

sepiments of  its  more  unequal  and  angular  pores." 
Since  Peck  first  described  it,  specimens  have  been  collected  on 

several  other  deciduous  hosts  beside  elm  and  in  many  other  states 

beside '  New  York  and  Vermont,  as  the  following  will  show  : 
Canada,  J/a£:(?////,  Dcarness ;  Vermont,  Morgan^  Brainerd ;  New 

York,  Peck,  Cook,  Miss  Overacker ;  New  Jersey,  Cardiff ;  Kansas, 
Swingle,  Cragifi,  Bartholouieiv ;  Missouri,  Demetrio ;  Wisconsin, 

Baker  ;  Nebraska,  Webber  ;  Michigan,  Langdon, 

Species  inquirendae 
r 

PoLYPORUS  TEREBRANS  B.  &  C.  JouH  Linn.  Soc.  Bot.  10  :  306. 

1868.  Collected  by  Wright  on  dead  trees  in  Cuba  and  thus 
described  :  . 

'*  PHeo  subcarnoso,  crasso,  convexo,  flabelliformi,  luteo,  pubescentl-scabro  ;  stip- 
ite  crasso  lateraliter  cocnpresso,  matrici  pro  magna  parte,  immerso,  pubescente;  pileo 
concolore  ;  hymenio  convexo,  albido  ;  poris  parvis,  acie  obtusis. 

*'Pileus  \)4.  inch  long,  \)^  wide;  stem  ̂   inch  long  and  thick;  pores  ̂ \  inch 
across,  probably  much  contracted/' 

Only  one  poor  specimen  is  to  be  found  at  Kew,  which  resem- 

bles Piptoporus  suberosiis  in  general  form.  The  stipe  appears  abnor- 
mal as  though  the  result  of  an  effort  on  the  part  of  the  sporophore 

to  escape  from  the  substratum.     The  hymenium  i^  now  quite  dark 
■  ^ 

in  color,  ' 
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PoLYPORus  ALBOSTVGius  B.  &  C.  Jour.  Linn.  Soc.  Bot.  lo  : 
309,  1868.  Described  from  plants  collected  by  Wright  on  dead wood  in  Cuba  as  follows  : 

'*  Pileo  e  resupinatobreviter  reflexo  tomentoso  pallido,  margine  pulvinato  ;  hymcnio nigro  ;  poris  minimis  puncliformibus  intus  contexluque  albis." 

**Pileus  with  pores  2  lines  thick  ;  pores  1/180  inch  in  diameter,  angular  under  a 
high  magnifier.     A  very  curious  species/' 

The  type  specimens  at  Kew  are  white  above  and  within,  while 
the  mouths  of  the  tubes  are  very  black.    The  name  is  well  chosen. 

.    .    TRAMETESFr.Gen.Hym.il.     1836 

This  genus  was  established  upon  Polypoms  suaveolens  and  its 
allies,  constituting  one  group,  and  Daedalca  gibbosa,  D.  elcgans^ 

rubesccns,  etc.,  constituting  a  second  subdivision.  Polyporus 
simveolens  is  the  type.  The  genus  is  characterized  by  Fries  as 
follows  : 

**  Hymenophorum  omnlno  immutatum  et  cum  pilei  substantia  concolor  inter  jwros 
descendit,     Pori  rotundati  aut  lineares,  acii 
gerrimi,  numquam  laceri.     Pileus  suberosus. 

D 

z  crassa 

Synopsis  of  llie  ?(ortli  American  t»pecies 

Pores  small,  round,  thick-walled  ;  plant  white,  very  fragrant,  only  slightly  yellowish 
on  drying.  I.    T,  odora. 

Pores  much  larger,  5  to  10  to  a  cm.,  angular,  thin-walled;  plant  not  fragrant,  deep 

fawn-colored  when  dry.  2.    7!  unicolor, 

.  I.  Trametes  odora  (Sommerf)  Fr. 

Potyponis    odorus  Sommerf.  Suppl.   FJ.    Lap.    275.    1826.  —  Fn 

1872. 

Elench.  Fung.  90.      1828. 

Travietes  odora  Fr.  Epicr.  491.     1838. 

Daedalea  ptibertda  B.  &  C.  Grevillea  i  :  6^. 

This  species  was  first  described  from  Lapland  as  follows  : 

''Dimidiatus  irregularisque,  pileo  glabro  pallescente,  poris  rotundis  albidoochra- 

ceis.     Boletus  L.  Fl.  Lap.  no.  522.     In  Salicibus  Nordlandiae  saltensis." 

"  Odore  pergrato  et  forti  anlseo  mcmorabilis.  Interstitia  pororum  lacerata  apparc- 

bant,  pori  tamen  iniegrl  rotundi.'' 

The  circumstances  under  which  this  species  was  established 

are  not  satisfactory-  The  author  had  young,  poorly  developed 

specimens,  and  he  acknowledges  that  Linnaeus'  plant,  B.  suaveo- 

lens, was  unknown  to  him,  hence  he,  as  well  as  Linnaeus,  may 

have  confounded  the  two  species.  However,  specimens  sent  by 

him  to  Fries  were  considered  distinct  and  his  name  was  taken  up 
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as  a  varietal  name  under  P.  suaveolem  in  the  Elenchus.  Other 

contemporary  botanists  seem  to  have  concurred  in  this  view  of  the 
matter. 

The  species  is  certainly  very  near  to  P.  siiaveolens  and  was 

considered  the  same  by  Linnaeus.  It  has  been  reported  only  on 

willow  from  the  northern  parts  of  Europe  and  Asia.  On  com- 

paring North  American  plants  collected  on  willow  with  speci- 
mens at  Kew  and  other  foreign  herbaria,  it  appears  that  they  are 

all.  71  odora^  differing  from  the  Southern  European  species  in  be- 
ing at  first  pubescent  and  at  length  smooth,  with  minor  differences 

in  context  and  pores.  From  what  we  know  of  distribution  in  the 

northern  hemisphere,  we  should  expect  to  find  the  more  north- 
erly species  continuous  around  the  globe. 

Very  few  specimens  are  to  be  found  in  the  herbarium  here, 

although  the  plant  is  certainly  not  rare  on  willow  in  this  country 

and  its  appearance  is  well  known  to  most  collectors.  The  follow- 
ing specimens  are  at  hand:  Maine,  Harvey;  New  Hampshire, 

Wilson  :  Vermont,  Burt :  New  York.  Underwood.  Shear.  Banker^ 

Peck  ;  New  J Accompanyin 

the  specimens  collected  recently  by  Banker  was  the  following  ex- 
cellent field  diagnosis  : 

'^  Odor  of  anise.  First  growing  from  the  side  of  standing  and 
then  from  fallen  dead  willow.  In  each  casehymenium  horizontaL 
Plant  dimidiate,  sessile,  spreading  to  some  extent  beneath  the 

prostrate  log.  Whitish  throughout,  becoming  gray  with  age. 
Upper  surface  pubescent.  Substance  solid,  tough,  subwatery, 
elastic,  resembling  somewhat  Piptoponis  suberosus ;  stratified,  the 

new  growth  continuous  from  the  upper  side  of  pileus  around 

margin  and  over  the  hymenium.  In  old  specimens  these  layers 

can  be  peeled  off  as  in  an  onion.*' 

2.  Trametes  unicolor  (Schw.) 
Boletus  ujiicolorSohv/.  Syn.  Fung.  Car.  71.      181 8. 
Polyp 1838. 

Polyponis  obtusus  Berk.  Ann.  Mag.  Nat.  Hist.  3  :  390.      1839. 
This  species  was  collected  in  quantity  on  the  trunks  of  living 

trees  in  North  Carolina  and  described  by  Schweinitz  very  fully. 
According  to  him  it  is  always  to  be  found  about  half  way  up  the 
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trunk.     T 

of  shade  trees  in  Washin 

Berkeley's  description  was  taken  from  specimens  in  the  Hooker herbariuti^.  collected  in  North  America  by  Drummond  and  labeled D 
■lunmondtt  by  Klotzsch.  Comparison  of  the  type  specimens at  Kew  and  Philadelphia  shows  the  two  species  P.  iinkolor  and  P. 

obtiisus   to    be    synonymous.      Either   name  is   a   very    suitable one. 

This  is  a  large  and  conspicuous  plant,  but  rather  hard  to  col- 
lect on  account  of  its  arboreal  habit.  It  has  been  found  on  dead 

or  partly  decaying  living  trunks  of  oak.  maple  and  a  few  other 
deciduous  trees.  The  pileus  is  quite  soft  and  elastic  when  young 
and  the  tubes  are  very  long  and  become  somewhat  daedaleoid  by 
confluence  as  they  grow  older.  Although  abundant  and  well 
known  in  some  localities,  the  species  has  not  been  often  reported : 
New  Jersey,    Ellis ̂     Meschittt ;    Maryland,   Maxon ;    District   of 

Murrill 

Hoi 

Species  inquirendae 

SiSTOTREMA  SPONGIOSUM  Schw.  Syn.  Fung.  Car.  75.  18 18. 

Polyporus  labyniithicus  Fr*  Elench.  Fung.  %i.  1828.  Described 
from  North  Carolina  plants  collected  on  living  or  recently  fallen 

trunks.  Discussed  at  some  length  by  Fries,  who  received  speci- 
mens  from  Schweinitz.  In  their  commentary,  Berkeley  and  Curtis 

say  it  is  remarkable  for  its  coarse,  tow-like  texture,  but  they  do 

not  associate  it  with  any  better  known  name  or  species. 

There  are  many  reasons  for  believing  this  species  to  be  a  near 

ally  of  P.  unicolor.  All  the  descriptions  point  to  an  old  specimen 

of  this  latter  plant  in  which  the  tubes  have  become  quite  daedaleoid 

and  the  dissepiments  broken  up.  A  sheet  of  specimens  at  Kew 

labeled  P.  labyrinthicns  from  Plowright's  herbarium  shows  well  the 
characters  of  P.  unicolor.  They  may  not  be  authentic,  however, 

though  they  seem  old  enough  to  be  so  considered.  On  the  same 

sheet  at  the  bottom  are  the  specimens  of  P.  leucospongia  sent  from 

Harkness  with  their  original  label,  P.  labyrinthicns,  just  as  he  sent 

them.  These  are  the  cause  of  the  confusion  of  the  two  species,  as 

we  see  it  in  Saccardo's  Sylloge,  for  example. 
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PoLYPORUS  TOMENTOSO-QUERCINU3  Johtisoii,  Bull.  Minn.  Acad. 

Nat.  Sci.  i:  338.  1878.  Described  from  the  author's  collec- 
tions in  Minnesota  as  follows : 

"Pileus  at  first  soft,  compact,  spongy,  tomentose,  pulvinate,  dimidiate,  sessile, 

very  thick,  divergently  fibrous  within,  broad  surface  of  attachment,  dirty  grayish  white 

when  young,  pale  straw  or  subferruginous  when  old,  hard,  coriaceous,  woody  at 

maturity  ;  pores  large,  irregular,  toothed  or  fringed,  easily  separated,  from  ̂   to  I  inch 

long,  varying  in  color  from  straw  to  bright  orange." 
**  Nearly  always  on  the  north  side  of  living  oaks.  Pileus  I  to  2  inches  thick,  2  to 

5  inches  broad.  Spores  numerous,  white,  globose,  very  small.  Drops  its  spores  in 

May  or  early  June*  Plant  is  persistent,  lasting  the  whole  year.  *  *  *  Very  scarce, 

only  seen  occasionally." 

The  above  description  applies  very  well  to  the  western  form  of 

Tramctes  unicolor.  It  is  necessary,  however,  to  see  the  type  plants 

before  definitely  connecting  the  two  forms. 

CORIOLUS  Quel.  Ench,  Fung.  175.      1886 

Hansenia  Karst.  Medd.  Soc.  Faun,  et  Fl.  Fenn.  5  •   39-    ̂   ̂79-    ̂ ^^ 
Haiisenia  Turcz.      1844. 

The  genus  Hansenia  was  founded  upon  Hansenia  kirsnta 

(WulQ,  with  seventeen  additional  species,  and  thus  described  : 

**  Receptaculum  pileatum,  dimidiatum,  sessile,  primitus  aridum  et  firmum.     Pileus 
cuticula  tenui,  fibrosa,  coriaceus,  villosus,  zonatus,  contextu  floccoso,  tenaci.     Hyme- 
nium  homogeneum.     Fori  traraapilei  distincti  ejusque  substantiae  verticaliter  oppositi, 
subrotundi." 

Unfortunately,  the   name    Hansenia   had    been    proposed   by 

mi 

Mosc.  17:  754) 

Quelet poms  zonatus  Fr.  and  seven   other  species,   with   the  following 
description  : 

*'  Pileus  villosus,  zonis  concentricis,  vulgo  discoloribus,  fasciatus.     Spora  oblonga, 
alba.     Lignatiles." 

.Polyporus  hitescens  Pers.,  the  first  species  listed  by  Quelet 
under  Coriolus,  is  accompanied  by  the  citation  of  a  figure,  but 
this  citation  was  but  doubtfully  given  by  Persoon  in  the  original 
description  and  the  recent  investigations  of  Bresadola,  who  has 

examined    Persoon's    types,    do    not    tend    to    confirm  Quelet's 
opinion P.  zonatus^  the  first 

species  accompanied  by  a  correct  citation  of  a  figure. 
The  species  of  this  genus  are  mostly  thin,  dry  plants  \\\\\v  a 
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more  or  less  zonate  surface,  which  may  be  glabrous  or  variously 
adorned  with  hairs.  White  or  yellowish  colors  prevail  for  both 
surface  and  context,  only  a  few  species  showing  light-brown  or 
gray  tints.  The  hymenium  becomes  wholly  or  partially  fuscous 
in  a  few  species,  but  it  is  generally  white.  The  tubes  arc  small 
and  delicate,  often  breaking  up  with  age.  In  some  species  there 
is  an  early  fission  of  the  dissepiments  and  the  hymenium  becomes 

Work 
/ 

cult  by  the  large  number  of  "new  species''  pubHshed  inde- 
pendently in  former  years  from  three  or  four  European  centers  of 

research,  each  ignoring  the  existence  of  the  rest.  In  the  case  of 

the  present  genus,  these  brief  early  descriptions  are  entirely  in- 
adequate and  the  poorly  preserved  type  plants,  when  they  exist  at 

all,  often  fail  to  supplement  them  sufficiently. 
Add  to  this  the  host  of  incorrect  determinations  found  in  the 

literature  then  current,  the  wholesale  assignment  of  foreign  names 
to  plants  exclusively  American,  and  the  glittering  array  of  species 

in  important  herbaria  combined  under  one  name,  and  the  system- 
atist  confronts  a  set  of  conditions  unusually  stringent  where 

plants  naturally  closely  allied  are  to  be  distinguished  and  new 

species  described. 

Synopsis  of  tfae  Bfortti  American  species 

1.  Tubes  more  or  less  entire,  at  least  until  the  sporophore  is  quite  old.  2. 

Tubes  soon  breaking  up  into  long  ir2:)iciform  teeth.                                                   24. 

2.  Surface  of  pileus  wholly  or  partly  glabrous  when  mature  or  clothed  only  with  incon- 

spicuous hairs.  3- 

Surface  of  pileus  clothed  entirely  with  a  very  conspicuous  hairy  covering.  i8, 

3.  Pileus  not  entirely  glabrous  at  maturity.  4- 

Pileus  entirely  glabrous  at  maturity. 

4.  Pileus  marked  at  maturity  with  glabrous  zones  of  a  different  color  from  the  rest 

10. 

of  the  surface. 

5- 

Pileus  not  marked  with  glabrous  zones,  but  nearly  uniform  in  color  and  not  shin- 

ing. 9- 

5.  Glabrous  zones  large,  numerous,  conspicuously  and  variously  colored. 

I.   C.  versicolor. 

Glabrous  zones  small  and  comparatively  inconspicuous.  6* 

6.  Surface    villose  between  the   zones,    which  are  late  in  appearing;  plants  small, 

1-2  cm.  in  diameter.  2.   C,  hirsuiulus. 

Surface  minutely  pubescent  or  tomentose  between  the  zones  ;  plants  usuallj  much 

7- 

  t,:.   „«n   .-^u  S. 
larger. 

Hymenium  white  0 

Hymenium  fuscous. 3.   C  floridamts. 
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8.  Tubes  small,  5  to  a  mm.,  and  perfectly  regular  and  entire.  4.    C.  eciypus. 

Tubes  twice  as  large,  often  irregular  from  splitting  ;  glabrous  zones  late  in  appear- 

ing and  sometimes  absent.  5*    ̂-  pxibeuens, 

g.  Sporophore  semiresupinate,  shortly  reflexed,  tubes  r  cm.  or  more  in  length. 

6.    C  subluteus, 

Sporophore  wholly  pileate,  tubes  less  than  1  cm.  in  length.  7.    C.  Sartweliii. 

10.  Plants  white  or  very  light-colored. 
Plants  more  or  less  gray  or  brown. 

11,  Hymenium  lilac- colored,  often  faded  in  herbarium  specimens.       8.    C  brachypus. 

12. II. 

16. 

Hymenium  white  or  yellowish. 

12,  Margin  of  pileus  entire  or  lobed,  not  becoming  fimbriate  or  lacerate.  13. 

Margin  of  pileus  very  thin,  becoming  fimbriate  or  lacerate  at  maturity.  14. 

13.  Sporophore  extremely  thin  and  very  flexible,  with  only  one  or  two,  if  any,  shining 

9.    C  haedinus. 
zones. 

Sporophore  thicker  and  quite  rigid,  with  several  shining  zones.     10,   C  ilicincola. 

14.  Tubes  large,  2-3  to  a  mm.,  margin  fimbriate.  II.   C  Drummondii, 

Tubes  only  half  as  large,  margin  lacerate, 

15.  Sporophore  dimidiate. 

15- 

12.    C,  fuevibranaceiis. 

Sporophore  elongated,  spatulate.  13.   C.  Flabellnfu. 

16.  Pileus  marked  with  brown  and  black  zones  ;   temperate  species.     14.    C.  planellus. 

Pileus  marked  with  brown  and  tawny  zones  ;  tropical  species.  17- 

17.  Tubes  5  to  a  mm.;  pileus  5  cm,  broad,  pale  tawny,  with  darker  brown  zones; 

velvety  zones  present  in  young  stages  seem  soon  to  disappear. 

15.    C*.  arvienicolor. 
Tubes  3  to  a  mm.;  pileus  3  cm.  broad,  umbrinous-cinereous,  subzonate. 

16.    C.  sobrius, 

iS.   Pileus  0.5  cm.  or  more  in  thickness  and  several  centimeters  wide.  19. 
Pileus  much  thinner. 20 

19.  Dissepiments  obtuse,  margin  broadly  sterile  below.  17.    C.  nigromarginatus. 

Dissepiments  acute,  margin  but  slightly  sterile  below.  18.   C  Suilivautii, 

20.  Hymenium  becoming  wholly  or  partly  fuscous,  tubes  broad  and  very  shallow.    2X. 
Hymenium  not  becoming  fuscous.        ,  22. 

21.  Tubes  regular  in  shape  and  size  ;  plant  tropical.  19.    C.  pinsitus. 
Tubes  irregular  both  in  shape  and  size  ;  plant  confined   to  the  southern  United 

States. 

22.  Tubes  large,  2-3  to  a  mm. 
Tubes  small,  5  to  a  mm. 

23-  Edges  of  tubes  entire. 

Edges  of  tubes  thin,  serrate. 

24.  Plants  large,  6-20  cm.  wide  and  about  I  cm.  in  thickness.  24.    C  biformis. 

20.    C,  sericeohirsutus, 

23. 
21,   C  a  rent  color. 

22.   C  hii'iellus, 

2^,   C  fener. 

Plants  much  smaller  and  always  very  thin. 
25- 

25.    Surface  ashy-white,  vlllose  ;  plant  confined  to  coniferous  wood.      25.    C,  abietinus. 
Surface  wood-colored,  tomentose  ;  plant  found  on  both  deciduous  and  coniferous 

26.    (7.  pargamenus. 
wood. 

•      I.   CoRioLUS  VERSICOLOR  (L.)  Quel 
Boletus  versicolor  L.  Sp.  PI.  1176,      1753. 
Poly  poms  versicolor  Fr.  Syst.  Myc.  i :  368.      182 1 
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Polystkhts  asureus  Fr.  Nov.  Symb.  93.      1851. 
Q 1886. 

Described  originally  by  Haller  from  plants  collected  in  Switzer- 
land. Several  other  specific  names  have  been  given  to  European 

forms  which  need  not  be  mentioned  here.  P.  azureus  was  assisfned 
by  Fries  to  a  thin,  beautifully  colored  form  collected  at  Mirador, 
Mexico,  by  Liebmann,  It  is  no  more  distinct  than  a  dozen  other 
forms  which  might  be  mentioned  and  should  receive  similar  treat- 

ment with  them. 

This  species  is  cosmopolitan  and  exceedingly  abundant  on  all 
forms  of  dead  deciduous  wood.  Although  numerous  variations 
occur  in  its  wide  range,  some  of  them  sufficiently  distinct,  it  seems, 
for  specific  rank,  still  the  difficulty  of  going  through  the  large 
accumulations  of  material  from  all  lands  in  the  different  herbaria 

and  satisfactorily  separating  it  into  groups  is  so  great  that  it  will 
probably  not  soon  be  attempted,  especially  since  the  species  is  so 
well  defined  by  definite  and  easily  observed  characters. 

Specimens  have  been  examined  from  many  widely]  different 

localities.  Living  plants  have  been  observed  throughout  Europe 
and  various  parts  of  the  United  States.  It  \^  needless  to  attempt 

here  a  summary  of  collections  at  hand. 
r 

2.  Coriolus  hirsutulus  (Schw.) 

Polyponcs  hirsutiihis  Schw.  Trans.  Am.  Phil.  Soc.  4:   156.      1834. 

Described  from  plants  collected  at  Bethlehem,  Pennsylvania, 
on  trunks  of  trees,  as  follows  : 

**  P.  minutus,  dimidiatus  aut  reniformis,  subinfundibuliformis  etiam  ;  substipitatus, 

coriaceus,  X  uncialis.     Pileo  strigoso-canescente  griseo,  fasciis  notato  ex  pilis  setosis, 

fiiligineo-nigris,  aggregatis  in  centre  et  in  margine  inflexo,  inde  clliato,     Poris  pallidis 

subdecurrentibus. ' ' 

Sassafi 

and  is  found  more  rarely  on  other  forms  of  deciduous  wood. 

One  collection  of  it  has  been  made  also  on  white  cedar.  Authentic 

plants  may  still  be  seen  in  the  Schweinitz  herbarium.  They  re- 

semble young  sporophores  of  C.  versicolor  in  which  the  zones  have 

just  begun  to  appear,  but  they  are  quite  distinct  from  this  species 

and  more  nearly  allied  to  depauperate  forms  of  C.  nigromarginatus. 

The  limits  of  the  species  need  to  be  better  understood.  PolysticUis 
Fibula  Fr.  is  a  close  ally. 
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Material  is  at  hand  from  Canada,  Macotm  ;  Connecticut 

New  York,  Earle ;  Pennsylvania,  Michener ;  New  Jersey 

Ohio,  Jamcs^  Morgan. 

3.  CoRiOLUS  FLORiDANUS  (Berk.)  Pat 

Polyporus floridanus  Berk.  Ann.  Mag.  Nat.  Hist.  lO  :  ij6.      1843. 

Polystictiis  Oniscus  Fr.  Nov.  Symb,  82.      185  i. 

Coriolus  floridanus  Pat.  Tax.  Hymen.  94.      1900. 

Described  by  Berkeley  from  specimens  collected  on  decaying 
deciduous  trunks  in  Florida.  Described  from  Mexico  and  South 

Carolina  by  Fries  in  1841,  but  not  published  until  ten  years  later. 

Although  Fries  considered  his  plant  distinct  from  Berkeley's,  they 
cover  the  same  territory  and  appear  difficult  to  separate  specifically. 

This  species  occurs  on  oak  logs  and  other  deciduous  wood  in 
the  southern  United  States  from  South  Carolina  to  Florida  and 

along  the  Gulf  of  Mexico  to  Texas,  It  much  resembles  C.  parga- 
ininiis  both  in  form  and  habit,  but  is  readily  distinguished  by  its 

grayish  slate-colored  surface  and  smoky  hymenium.  In  some 
foreign  herbaria  it  is  confused  with  Polystictiis  Friesii  KL,  a  related 

species  described  from  tropical  America. 
Specimens  are  at  hand  from  South  Carolina,  Ravejicl ;  Florida, 

Ravenel,  Martin,  Lloyd,  Small  &  Carter  1324.,  E.  G.  Britton  44j  ; 
Louisiana,  Langlois ;  Texas,  RavemL 

4.  Coriolus  ectypus  (B.  &  C.)  Pat. 

Polyporus  ectyp 
Coriolus  ectypui. 

52.      1872. 

1900. 
The  type  plants  of  this  species  were  collected  by  Ravenel  in 

South  Carolina.  It  has  since  been  found  in  other  parts  of  the 
southeastern  United  States  on  decayed  deciduous  wood  of  various 
kinds.  The  following  field  notes  made  by  Calkins  in  Florida  are 
of  interest  as  supplementing  the  rather  brief  published  descriptiop  : 

"  Tough,  coriaceous,  elastic,  nearly  plane,  yellowish  ̂ nd 
nearly  smooth  above  and  multizonate  with  concentric,  very  shal- 

low zones ;  3-4  inches  across,  y^  inch  thick,  margin  acute,  sterile 
beneath.     Pores  pallid-white    changing  to  yellowish,   especially 
around  the  margin,  small,  round,  or  in  places  distinctly  sinuous, 
with  a  chanp^eable  luster    even  nn  tlip    QTirf^r^   ^nH  nr^f  al-  ̂ 11   l;5rpr- 
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ate,  2-3  millimeters  long.     Smell  acid  ;  plant  somewhat  juicy  and 
moist  when  fresh." 

Specimens  are  at  hand  from  South  Carolina,  Ravenel ;  Georgia, 
Ravenel;  Florida,  Rau,  Martin,  Calkins;  Louisiana,  Z^W^w. 

5.  Coriolus  pubescens  (Schum.) 

Boletus pnbescens  Schum.  Enum.  PL  Saell.  2:  384. 
Polyponis pnbcscens  Fr.  Obs.  Myc.  I  :  126.  18 1 5. 
Lcptoporiis  pnbcscens  Pat.  Tax.  Hymen.  84.      1900. 

1803. 

Originally  described,  from  plants  collected  on  white  birch  in 
Sweden  in  midsummer,  as  follows : 

'*Cespitosus,  imbricatus,  pileo  carnoso-suberoso,  pulvinato,  pubescent!,  sericeo, 
albo,  undulato-tuberculoso,  margineque  acuto  luteo  subferrugineo  sub^onato;  subtus 
planus  albido-pallescens  :  poris  minutis  marginem  versus  evanescentibus  :  tubulis 

brevibus.      Caro  alba.      Pileus  1^-2^  poll,  latus,  2-3  lin.  crassus." 

The  margin  of  the  American  plant  is  usually  more  abrupt 
than  that  of  the  European,  but  the  two  agree  too  closely  to  allow 
of  specific  separation.  Our  plant  has  been  distributed  as  a  variety 

by  Ellis,  who  at  first  gave  the  name  of  the  collector  to  plants 

brought  from  Michigan  in  1881  by  J.  B.  Gray,  thinking  he  had  a 

new  species.  Upon  the  advice  of  Cooke,  howev^er,  the  name 
was  reduced  to  varietal  rank  before  distribution.  So  far  as  I 

know,   no  description  has  been  published  by  Ellis  either  of  the 

species  or  the  variety. 

This  same  plant  was  collected  in  Ohio  and  determined  by 

Morgan  as  P.  molliusadus  Berk.  The  Berlin  ''type  *'  of  P.  mol- 
HuschIks  is  from  Morgan.  Kellerman,  following  Morgan,  has 

recently  distributed  the  present  species  under  the  name  of  Poly- 

stictits  Diolliusciihis  Berk.,  with  a  printed  description  evidently  not 

n\  accord  with  the  specimens. 

This  species  is  very  common  in  the  northern  United  States  and 

Canada  on  decaying  wood  oi  birch,  beech,  alder,  willow,  poplar, 

etc.  Dearness  found  it  abundant  on  rotten  beech  trunks  at  Lon- 

don, Canada,  but  the  sporophores  were  mostly  eaten  to  the  bark 

by  squirrels.      Material  is  at  hand  from  the  following  American 
localities  : 

M 
Macoun,  Dearness;  Maine,  Richer,  Murrill;  Vermont 
„„«!   ^^r.     -Rj^h^  .  Npw  Vnrk.  Shear.  Peck.    Under- 
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wood,  Maxon  &  House  ;  Ohio,  James,   Lloyd,  Kellerman  ;  Iowa, 

Hokoay,  Macbride ;  Wisconsin,  Baker ;  Michigan,/.  B.  Gray, 

6.  Coriolus  subluteus  (Ell.  &  Ev.) 

Polyporus  subluteus  Ell.  &  Ev.  Am.  Nat.  31  :   339.      1897. 

Described  from   plants  collected  by  Dearness  on   old  beech 
trunks  in  Canada  as  follows  : 

''Effused;  pileus  white,  with  short  tomentum,  azonate,  subimbricate,  margin  ob- 
tuse, context  soft  and  flexible,  upper  margin  more  or  less  reflexed  ;  pores  subcolliculose, 

yi-}(  mm.  in  diameter,  ̂ -l  cm.  long,  subluteous  when 
dry,  white  inside,  margin  subdentate,  dissepiments  thin,  context  white,  not  fibrous  ; 

spores  oblong,  very  slightly  pointed,  white,  4-6  X  Ij^-2  //.'* 

The  type  collection  of  this  species  is  now  in  the  herbarium  of 
the   New  York  Botanical    Garden.     Too  Httle   is   known   of  the 

plant  to  be  sure  that  it  is  not  an  overgrown  resupinate  form  of  some 

'  other  species. 
7.  Coriolus  Sartwellii  (B,  &  C.) 

Polyporus  Sartivellii  B.  &  C.  Grevillea  1:51,      1872. 
Described  from  plants  collected  on  trunks  in  New  York  by 

Sartwell.  Specimens  from  New  England  collected  by  Sprague 

w^ere  also  at  hand.  There  is  in  the  Ellis  collection  a  box  of  plants 
collected  at  Potsdam,  New  York,  in  January,  1861,  which  agree 
perfectly  with  the  types  of  P.  Sartzvellii  now  at  Kew.  These 

plants  grew  on  hemlock  logs.  Specimens  collected  by  Under- 
wood on  pine  at  Centeryille,  New  York,  in  April,  1887,  appear  to 

be  specifically  identical  and  show  the  hymenium  to  be  yellowish 

instead  of  black,  as  in  the  description,  becoming  dull-brown  with 

.  Nothing  further  is  known  of  the  species  unless  Leveille's 
brief  description  of  Polyporus  stihflavus  (Ann.  Sci.  Nat.  Bot.  III. 
5:  300.  1846),  collected  on  trunks  in  New  York  by  Salle,  refers 

to  the  same  plant ;  and  this  is  quite  improbable. 

8.  Coriolus  brachypus  (Lev.) 

Polyporus  brachypus  Lev.  Ann.  Sci.  Nat.  Bot  III.  5  :  127.  1846. 

Polyporus  albo-cervinus  Berk.  Hook.  Jour.  Bot.  8:  234.  1856. 
Coriolus  albo'cervinus  Pat.  Tax.  Hymen.  94.      1900. 

This  species  was  first  described  from  plants  collected  on  trunks 

in  Guadeloupe  by  L'Herminien  Berkeley's  name  w^as  assigned  to 
specimens  from  Panure,  Brazil,  collected  by  Spruce.      He  remarks 
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that  it  differs  from  Polystictiis  Didnchsenii  Fr.  (Nov.  Symb.  76. 
185 1),  found  on  the  island  of  Bora-Bora,  in  its  far  smaller  pores. 

The  present  species  is  easily  known  by  reason  of  its  beautiful 
lilac-colored  hymenium.  It  is  quite  well  distributed  in  tropical 
America  on  decayed  hardwood  trunks. 

-Surinam,  James;  Brazil,  Spruce ;  Nicaragua,  C.  L.  Smith; 
Honduras,    Wilson   lyp,  j6o,   6jo;    Porto    Rico,    IVi/son   202; m 

Floi'ida,  Bertolet^  Britton  ̂ ^g, 

9.  CoRiOLUS  HAEDiNus  (Berk.)  Pat. 

Polyporiishaedinus  Berk.  Hook.  Jour.  Bot.  8  :  234,      1856. 
Polyporns    tindigerus    B.    &  C.    Jour.    Linn.  Soc.  Bot.   10:    317. 

1868. 
i 

Coriohis  hacdimis  Pat.  Tax.  Hymen.  94.      1900. 
Described  as  follows  from  Panure,  Brazil,  collected  on  decay- 
ing trunks  by  Spruce  : i 

"  Albus,  suborbicularis,  postice  decurrens,  tenuis,  papyraceus ;  pileo  subtiliter 
pubescente  sulcato-zonato  ;  hyraenio  concoJori ;  poris  angulatis  miputis  ;  dissepimentis 

tenuibus.*' 

"  An  elegant  species,  allied  to  P.  hirsufus^  but  much  thinner,  with  finer  pores  and 
destitute  of  distinct  hairs.' 

) 

Twelve  years  later,  Berkeley  described  the  same  plant  from 

Cuba  under  another  name,  using  almost  the  same  words. 

10.   Coriolus  ilicincola  (B.  &  C.) 

Poly  poms  ilicincola  B.  &.  C  Grevillea  1 :  52.     1872. 

Described  from  specimens  collected  by  Peters  in  Alabama  on 

the  bark  of  Ilex  opaca.  The  types  at  Kew  are  not  well  preserved. 

Specimens  in  the  Ellis  collection  agree  in  all  respects  except  the 

sinuate  pores. 

II,  Coriolus  Drummondii  (K1.)  Pat. 

Poly  poms  Drummondii  Kl.  Linnaea  8  :  487.     1833. 

Coriohis  Drummondii  Pat.  Tax.  Hymen.  94.      1900. 

The  type  plants  were  collected  by  Drummond  on  trunks  near 

New  Orleans,  Louisiana.  Klotzsch  saw  them  in  Hooker's  her- 

barium. They  are  now  in  a  fair  state  of  preservation  at  Kew.  The 

plant  has  not  since  been  collected  in  Louisiana  and  I  have  not  seen 

anything  closely  resembling  it  in  recent  collections  from  the
 

southem  United  States. 
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Specimens  collected  in  Brazil  by  Moller  are  referred  to  this 

species  by  Bresadola  (Hedwigia  35  :  281.  1896)  with. the  follow- 

ing notes  :  "  Species  haec  vegeta  ex  integro  alba,  postice  longe  re- 

supinato-producta,  interdum  ex  integro  resupinata.  Sporae  hyal- 

inae,     subglobosae,     5  —  6  X  4  —  4}4  />« ;    hyphae    subhymeniale 

4}^  fi  latae,  septatae."     The   identity  of  the  two  plants  is 
doubtful. 

12.     CORIOLUS    MEMBRANACEUS  (Sw.)  Pat 

Boletus  meinhranaceus  Sw.  Prodr.  148.      1788. — Fl.  Ind.  Occ.  3: 

1922.      1806. 

Poly  poms  membranaccns  Fr.  Syst.   Myc.  I  :  370.      1821.  —  Berk. 
Ann.  Mag.  Nat.  Hist  ID:  17^.  pL  10.  f.  7.      1843. 

Polystictns  scmipHcatus   Ell.    &  Macbr.  Iowa   Bull.  Nat/  Hist.  3  : 

192.      1896. 

Coriolus  vievihranaceus  Pat.  Tax.  Hymen.  94.  •  1900. 

Originally  described  from  plants  collected  on  dead  wood  in 

Jamaica  as  follows  : 

*' B.  acaulis  gregarius  proliferus  submembranaceus  laevis  radiatus  albus,  poris 
erosis  difTormibus." 

This  description  is  much  enlarged  in  Swartz^s  later  work.  The 
species  is  exceedingly  abundant  in  tropical  America  on  all  kinds 

of  dead  wood  and  large  collections  have  been  brought  to  the  New 

York  Botanical  Garden  in  recent  years,  as  the  following  list  will 

show^ : 

Porto  Rico,  Earle,  Underwood  &  Griggs,  Heller,  Wilson  jp  ; 

New  Providence,  E,  G.  Britton  7J2  ;  St.  Kitts,  Britton  &  Cotvell 

J 10;  Cuba,  Underivood  &  Earle  57^,  8^j,  ̂ 3^^,  ̂ 37 4^  ̂ 37^ > 
1575,  Earle,  Wilson,  Murrill ;  Jamaica,  Earle  232,  323,  601,  61  ly 
Underwood  2326,  Miss  Robinson;  Nicaragua,  Smith;  Colombia, 
Baker. 

13.   Coriolus  Flabellum  (Mont.) 

Polyporus  Flabellum  Mont,  PL  Cell.  Cuba.  388.  //.  15.  /  2.     1842. 

Well  described  and  finely  figured  by  Montague  from  plants 
collected  on  dead  branches  and  trunks  in  Cuba.  Types  at  Paris 

are  well  preserved.  Although  nearly  related  to  U  parganienus,  it 
is  quite  distinct  both  in  form  and  habit.  It  is  more  difficult  to 

separate  it  from  C.  membranaceus. 
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14.  Coriolus  planellus  nom.  no  v. 

Poly  poms  planus  Peck,  Rep.  N.  Y.  State  Mus.  Nat.  Hist.  31  :  ij. 
1879.     Not  Z'. //^w/j  Wall r.      1833. 

.    The  type  plants  of  this  species  were  collected  on  dead  branches 
at  North  Greenbush,  New  York.     Only  a  few  specimens  are  at 
hand:  New  Hampshire,  Blake ;  Maine,  Murrill;  Iowa,  Hohvay. 

15.  Coriolus  armenicolor  (B.  &  C)  Pat. 

Polyporiis  armenicolor  B.  &  C.  Jour,   Linn.  Soc.  Bot.   lO :  315. 1868. 

Coriolus  armenicolor  Pat,  Tax.  Hymen.  94.      1900. 

Described  as  follows  from  Wright's  Cuban  collections: 
"Pileo  tenul  subcoriaceo  flabelliformi  in  stipitera  spurium  attenuate  zonato  velu- 

tino  interstitiis  lineatis  ;  hymenio  alutaceo  ;  poris  minutis,  dissepimentis  tenuibus  den- 
tatis/' 

**0n  dead  wood.  Pileus  2^  inches  across,  l^  long;  pores  j^  inch  in  diam- 
eter.    The  pileus  is  of  a  pale  tawny  or  tan-color,  with  darker  lines.     Allied  to  P. 

versicolory 

Plants  collected  by  Cockerel!  in  Jamaica  in  1890  correspond 

exactly  with  Wright's  Cuban  types  at  Kew  except  with  respect  to 
the  zones  of  tomentum,  which  may  be  variable  or  evanescent  in 

the  species.      More  material  may  throw  light  on  this  matter. 

16.  Coriolus  sobrius  (B.  &  C.) 

Polyporus  sobrius  B.  &  C.  Jour.  Linn.  Soc.  Bot.  lO  :  316.      1868. 

Described  as  follows  from  Wright*s  collections  in  Cuba : 
*' Pileo  imbricato  flabelliformi  opaco  glaberrimo  subzonato  tenui  umbrino-cinereo 

nebuloso  ;  poris  parvis  laceratis." 

'*On   dead  wood.     Pileus  |  inch  wide,  \  inch  long;  pores  /^  inch  in  diameter. 

Somewhat  resembling  P.  sector^  var.  zottarius,  but,  T  think,  distinct." 

The  small  thin  purplish  zonate  type  plants  now  at  Kew  appear 

quite  distinct 

nigromar 
Boletus   hirsutus  Wulf.    in   Jacq.   Collect.  2:    149.  i;88.     Not 

Boletus  hirsutus  Scop.  Fl.  Carn.  ed.  2.  2:  468.  1772. 

Boletus  nigromarginattts  Schw.  Syn.  Fung.  Car.  ̂ 2.  18 18. 
Polyp 1821. 

W Originally  described  from  plants  collected  in  Carinthia,  where 
Ifen  found  i>  verv  common   on   tree  trunks  in  the  forests  and 
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sometimes  in  orchards.     His  following  brief  description  is  accom- i 

panied  by  copious  notes  : 

''Boletus  acaulis,  semicircularis,  piano-con vexus,  albissimus,  supra  hirsutissinius, 

lineis  concenlricis  alternis  depressis;  sublus  pons  rotundato-angulatis." 

Wulfen's  name,  however,  is  preoccupied  by  ScopoH  for  the 
plant  usually  known  as  Polyporus  Jdspidus  Fr.  (see  Bull.  Torrey 

Club  31  :  594.  1904)  and  Schweinitz's  name  must  be  used  for 
the  present  species.  It  was  first  applied  to  specimens  collected  on 

trunks  of  Liriodenth'-on  in  North  Carolina  and  afterwards  on  the 

same  host  in  Pennsylvania,  to  which  host  Schweinitz  thought  it 
was  confined. 

It  must  be  confessed  that  this  form  on  Liriodtndron  looks  dis- 

tinct when  seen  in  the  field,  being  large  and  rigid,  with  short 

tomentum  and  a  broad  black  marginal  band ;  but  I  am  convinced 

that  this  is  an  undeveloped  stage,  deserving  possibly  varietal,  but 

not  specific,  distinction.  Type  plants  in  the  Schweinitz  herbarium 

appear  fully  developed  and  not  at  all  unlike  ordinary  forms  on 
other  deciduous  trees. 

This  species  is  very  abundant  throughout  the  United  States 

and  Canada  on  all  kinds  of  decaying  deciduous  wood,  the  form  on 

IJquidambar  especially  being  very  similar  to  that  from  the  European 

type  locality.  In  early  summer  the  sporophores  make  their  ap- 
pearance as  very  dark  brown  hairy  swellings  on  decayed  wood  or 

the  remains  of  older  pilei  and  grow  rapidly  into  conchate  fruit- 
bodies  of  tough  elastic  substance  and  hirsute  surface  marked  with 

concentric  zones  of  gray  and  brown.  The  hymenium  may  be 
yellowish  or  fuscous  and  the  pores  circular  or  irregular,  with 
thin,  dentate  dissepiments  equaling  the  thickness  of  the  context  in 

length.  No  shining  glabrous  zones  make  their  appearance  as  is 
the  case  with  C.  versicolor. 

Specimens  too  numerous  to  mention  here  have  been  examined 

from  various  parts  of  Europe,  Asia  and  North  America. 

18.  Coriolus  Sullivantii  (Mont.) 

Polyporus  Sidlivantii  Mont.    Ann.   Sci.  Nat.   Bot.   II.   18  :    243. 
1842. 

Described  from  plants  collected  on  fallen  dead  branches  in 

Ohio  by  Sullivant  and  sent  to  Montagne  by  Asa  Gray.     Little  is 
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known  of  the  species.  Two  collections  made  by  Ellis  in  New 
York  n^atch  the  types  at  Kew.  The  pileus  is  orbicular  to  dimi- 

diate, tl^in,  coriaceous,  concave  beneath,  with  acute  margin  and 
villose,  zonate  surface.  The  tubes  are  unequal,  of  medium  size, 
a  millimeter  or  more  in  length,  with  acute,  dentate  dissepiments, 
which  become  pale  fuscous  with  age.  There  is  little  to  distinguish it  from  forms  of  C.  hirsutus. 

F 

19.    CORTOLUS    PINSITUS  (Fr.)  Pat 

Poly  poms  pinsitiis  Fr.  Elench.  Fung.  95.      1828. 
Polystictiis  umbonatus  Fr.  Nov.  Symb.  87.      185  i. 
Coriolns  pinsitjts  Pat.  Tax.  Hymen,  94.      1900. 

Collected  by  Lund  on  trunks  of  trees  in  Brazil  and  described 
as  follows  : 

**Coriaceo-n>einbranaceus,    tenax,    pileis   hirtis    concentrice    sulcatis    unicoloribus 
cinereis,  poris  curtis  majusculis  angulatis  acutis  inaequalibus  albis.'* 

Later  described  as  Polysticttis  tmibonattis  from  Liebmann's  Mexi- 
can collections  on  account  of  the  dark  pores  seen  in  these  speci- 

mens. The  hymenium  varies  from  white  to  purple  and  smoke- 
colored  in  ̂   way  calculated  to  puzzle  anyone  not  accustomed  to 

its  changes.  Some  specimens  are  half  white  and  half  dark 
beneath. 

Few  species  are  more  abundant  than  this  in  tropical  America. 
It  may  be  found  on  dead  wood  of  various  forms  and  kinds,  such  as 

sticks,  stumps  and  logs  of  bamboo,  logwood,  cocoanut,  etc., 

throughout  the  West  Indies  and  the  warmer  parts  of  Central  and 

South  America.  The  following  list  includes  numbers  of  specimens 

recently  added  to  the  New  York  Botanical  Garden  herbarium  : 

Bolivia,  Rjtsby ;  Ecuador,  L agerhcim ;  Brazil,  Htnschcn, 

Lttnd ;  Venezuela,  Gaillard ;  Nicaragua,  Smith;  Mexico,  Lieh- 

mann,  Smith ;  Cuba,  Wright,  Earle,  Wilson,  Murrill,  Underwood 

&  Earle  my,  1482,  1503,  ijog,  1517,  Britton  &  Shafcr  ̂ dg, 

473 y  SS^,  774-;  Jamaica,  Earle  95,  tjj,  135,  140,  isgb,  231 ; 

Porto  Rico,  Goll,  Earle  22,  43;  New  Providence,  E.  G.  Britton 

722  ;  Southern  Florida,  E.  G.  Britton  463,  Small  &  Carter  1331. 

20.  Coriolus  sericeohirsutus  (Kl.) 

Poly  poms  sericeo-hirsntus  Kl.  Linnaea  8  :  483.      1833, 

Hexagona  sericea  Fn  Epicr.  497.      1838. 
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Polystictits  barbatuhis  Fr.  Nov.  Symb.  Zj,      185 1. 

Described  by  Klotzsch  from  North  American  specimens  in  the 

Hooker  herbarium.  The  type  collection  of  Polystictus  barbatuhis 

was  made  by  Curtis  in  South  Carolina  on  dead  trunks  of  red  cedar. 

Fries  separated  it  from  Hexagona  scricea  because  of  its  large 

pores,  not  knowing  that  this  species  shows  wide  variation  in  the 

form  and  size  of  its  tubes.  The  resupinate  depauperate  form'  is 
incorrectly  called  Poria  snperjicialis  of  Schweinitz  in  the  Fries 
herbarium. 

This  plant  is  distinct,  easily  recognized  and  confined  to  one 

host,  Jnniperns  virginiana^  on  the  dead  trunks  and  branches  of 

which  it  is  quite  common  in  the  southern  United  States  north  to 

Virginia  and  west  to  Missouri.  I  have  collected  it  in  quantity 
near  Elizabethtown,  Tennessee. 

Specimens  have  been  examined  from  South  Carolina,  Ravenel ; 

Georgia,  Ravenci ;  Florida,  Rati^  Calkins^  Lloyd ;  Louisiana,  Lang- 
lots;  Tennessee,  Miirrill  456;  Kentucky,  Miss  Price ;  Missouri, 
D  erne  trio. 

21.   Coriolus  arenicolor  (B.  &  C.) 

Polyporus  arenicolor  B.  &  C.  Jour.  Linn.  Soc.  Bot,  10  :  3  1 5.     1 868. 

Described  as  follows  from  Wright's  collections  in  Cuba  : 
'  Pileo  dimidiato  postice  decurrente  papyraceo  repetite  zonato  strigoso  velutino, 

pallido,  inargine  lobato ;  poris  parvis  angulatis,  dissepimentis  tenuibus  ;  hymenio 

ochraceo." 

'*  On  logs  in  woods.  Pileus  3  inches  wide,  X%  long.  Pores  j^^  inch  across. 
Allied  to  P.  pinsitits  rather  than  to  P,  /iirsntus,^^ 

This  is  a  very  abundant  species  throughout  the  West  Indies, 

on  dead  sticks  and  logs  of  various  broad-leaved  trees.  It  has 
been  confused  with  C,  velutinns  and  with  C.  haedinnSy  from  both 

of  which  it  is  quite  distinct.  Material  is  at  hand  from  the  follow- 
ing localities  : 

Cuba,   Earle^    Wilson^   Pollard,  Murrill,    Underwood  &  Earle 

379y  57 ̂ y  7^3 y  ̂ 5^3  i  Haiti,  Nash  25 ;  Jamaica,  Earle  24,  48, 

60,  g2,  ijS,  ijj^  isgci,  jj6,  J40,  486  ;  New  Providence,  E.  G. 

Britton  24J,  yjo  ;  Southern  Florida,  Small  &  Carter  1322. 

22,  Coriolus  hirtellus  (Fr.) 
Polystictits  hirtellus  Fr.  Nov.  Symb.  83.      185 1. 

Collected  on  trunks  of  trees  in  Mexico  by  Liebmann  and 
described  as  follows : 
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"  Pileo  stuppeo-coriaceo  effuso-reflexo,  pilis  subtilibus  erectis  strigosis  hirtulo   pri- mitus  azono,  demum  versus  marginem  obsolete  et  concolori-sulcato,  contextu  alLido pons  medus  rotundls  angulatisque  helvelo-pallidis,  demum  fuscescentibus." 

The  types  are   poorly  preserved  and   difficult   to   distinguish 
from  old  plants  of  C.  nigroinarginatiis  or  Coriolopsis  occidcntalis. 

+ 

23.  Coriolus  tener  (Lev.) 

Polyponis  tetier  Lev.  Ann.  Sci.  Nat.  Bot.  III.  5  :   139.     1846 
Described  from  plants  collected  on  trunks  in  Guadeloupe  by 

L'Herminier  as  follows : 

^  '' Pileo  coriaceo  reflexomembranaceo  sessili  orbiculari  zonato  hirsuto  albo,  margine ancipiti  subtus  sterHi.  poris  hexagonisore  acutis  intus  extusque  alutaceis,  coiUextu  alLo." 

^'Cbapeau  quelquefois  resupine,  mais  le  plus  ordinairement  rd-flt^clu,  large  de  2  ou 
3  centimetres,  membraneux,  flexible,  ̂   surface  blanche,  tomentense  ;  pores  d'un  jauue 
tendre." 
   w 

The  types  are  at  Paris.     Very  little  is  known  of  the  species, 
though  it  appears  distinct. 

24.  Coriolus  biformis  (K1.)  Pat. 

Polyponis  biformis  Kl.  Linnaea  8  :  486.      1S33. 
Polyponts  inolliusadus  Berk.  Lond.  Jour.  Bot.  6;   320.      1847. 
Polypoms  carolincnsis  Berk.  Hook.  Jour.  Bot.  i :   102.      1849. 
Polyponis  cliarlaceiis    Berk.    Hook.    Jour.    Bot.    i:    103.      1S49. 

—  Greviilea  I  :   53-      1872. 
Coriolus  bifonnis  Pat.  Tax.  Hymen.  94.      1900. 

Originally  described  from  specimens  collected  by  Dr.  Richard- 
son  on  birch  in  North  America  as  follows  : 

**  Pileo  effuso-reflexo  coriaceo  villosocandido  zonato,  porismediis  dentatis  albidis. 
Imbricatus.  Pileus  2-4  unc.  latus,  1-2  unc.  longus.  Pori  irregulares,  interdum  fusco- 

violascentes.'' 

Polyponis  vwlliusaihis  was  described  from  Lea's  collections  in 
Ohio,  P,  carolinensis  from  plants  collected  by  Curtis  on  oak  and 

Liquidambar  in  South  Carolina  and  P.  chartacciis  from  specimens 

found  by  Curtis  in  North  Carolina  on  the  under  side  of  fallen 

trunks  and  branches  o{  Liriodcndron.  According  to  Berkeley  and 

Curtis,  Irpex  epiphylla  Schw.  is  also  a  synonym. 

This  species  is  common,  widely  distributed  and  conspicuous 

on  various  forms  of  dead  deciduous  wood  throughout  North 

America,  being  usually  referred  to  by  collectors  under  its  earliest 

name,   with  P.   carolinensis  and  P.  chartacens  as  synonyms.     P. 
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molUuscuhis  is  here  thrown  into  synonymy  only  after  a  careful 

examination  of  the  original  specimens,  which  fully  warrant  this 

disposition  of  a  troublesome  name. 

Specimens  are  at  hand  from  Canada,  Dearness  ;  New  Hamp- 

shire, Miss  Mmns  ;  New  York,  Murrill ;  New  Jersey,  Ellis  ;  Dela- 

ware, Commons  ;  Pennsylvania,  Barbour  ;  West  Virginia,  Nuttall ; 

Florida,  Calkins  ;  Alabama,  j5^a/^^;^,  Underzvood^Earle  ;  Louisiana, w 

Langlois ;  Ohio,  Lloyd;  Missouri,  Demetrio ;  Kansas,  Cragiu ; 
Iowa.  Mac  bride. 

25.  CoRiOLUS  ABiETiNus  (Dicks.)  Quel. 

Boletus  ahietinus  Dicks.  PL  Crypt.  Brit  3  :  21.  pL  p.  /.  p.      1793- 
Boletus  incarnatus  Schum.  Enum.  PI.  Saell.  2  :  391.     1803. 

Coriolus  abieiinus  Quel.  Ench.  Fung.  175.      18S6. 

A  good  description  of  this  plant  is  to  be  found  in  the  Magazin 

fur  Botanik  12  :  19.  1790,  presumably  written  by  Schrank,  but  I 

hesitate  to  ascribe  the  species  to  him  on  the  basis  of  this  citation. 

It  seems  quite  certain  that  Sistotrcma  fuscoviolaceiini  Pers.  is  a 

form  of  the  present  species  ;  and,  according  to  Bresadola,  P.  caesio- 
albus  Karst.  is  not  specifically  distinct 

This  species  has  been  well  known  for  a  long  time  by  reason  of 

its  abundance  throughout  the  northern  hemisphere  on  decaying r 

wood  of  coniferous  trees,  none  of  which  appear  to  be  exempt  from 

its  attack.     Of  the  large  number  of  specimens  examined,  the  fol- 
lowing may  be  mentioned  : 

Finland,   Karsten ;    Tyrol,   Bresadola ;   Newfoundland,    Wag- 
home ;   Canada,   Macoun ;  New  York,  Shear,   Undenvood,  Peck; 

New  Jersey,  Ellis ;   South  Carolina,  Ravenel ;   Georgia,  Harper ; 

Alabama,    Mell ;     Cuba,     Undenvood    &    Earle    ijjy ;    Texas^ 
Ravenel;  California,  McClatchie  ;  Colorado,  Bethel. 

26.  Coriolus  pargamenus  (Fr.)  Pat 

Polypoms  parvulus  Schw.  Trans.  Am.  Phil.  Soc.  4:   157.      1834- 
Not  P.  pa}^tihis  Kl.  Linnaea  8  :  483.     1833. 

Polypoms  pargamenus  Fr.  Epicr.  480.      1838. 
Polypoms  laceratus  ̂ evk.  Ann.   Mag,  Nat  Hist  3:  392.     1839. 
Polypoms  Menandianus  Mont.  Ann.   Sci.  Nat.   Bot.   11.    20  :  362. 

1843. 
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Pt 
Jour.  Bot.  I  :   103.      1849. 

46.    1878. 

Polyporus  peudopargamauis  Thnm.  Myc.  Univ.  no.  1102. 
Polvstictus  Piisio  Sacc.  &  Cub.  in  Sacc.  Sylloge  Fung.  6  :  265. 1888. 

Coriolus  pargavumis  Pat.  Tax.  Hymen.  94.      1 900. 
Originally  described  under  the  name  in  current  use  from  spe- 

cimens collected  by  the  Franklin  expedition  on  trunks  of  pine  in 
arctic  North  America.  A  year  or  two  later  Berkeley  described 
it  from  New  Orleans,  Louisiana,  under  the  name  of  Polyponis 
laccrahis ;  then  Montague  found  it  among  Menand's  New  York 
collections  and  gave  it  the  name  of  the  collector.  If  the  form  on 
conifers  is  specifically  distinct  from  that  on  deciduous  wood,  then 
Polyporus  bahamciis  Peck  is  a  synonym  o{  P.  paiindics  Schw.  and 
P.  pargmncnus  Fr.,  while  P.  laceratiis  holds  for  the  form  on  oak, 

chestnut,  q\.c.  After  examining  growing  specimens  of  both  forms, 
however,  I  think  it  best  to  consider  them  specifically  the  same. 

The  above  list  does  not  complete  the  synonyms  of  this  varia- 
ble  plant.  According  to  Bresadola,  Polyporus  dispar  Kalchbr. 

and  Polyporus  siuiiilans  Blonski  should  be  added  for  the  European 

forms  ;  while  there  are  probably  half  a  dozen  more  from  other 

regions.  Specimens  from  North  America  have  been  variously  de- 

termined as  P.  elongaUis  Berk.,  described  from  Manila,  P,  7iilghcri- 
ensis  Mont.,  described  from  India,  and  Daedalea  fermginea 

Schum.,  described  from  Denmark. 

This  species  occurs  in  great  abundance  in  North  America  on 

dead  wood  of  oak,  cherry,  birch,  chestnut,  maple  and  other  de- 

ciduous trees,  often  covering  the  sides  of  dead  standing  or  fallen 

trunks,  especially  those  of  white  oak,  for  almost  their  entire 

length.  It  is  also  found  on  pine,  hemlock,  fir,  etc.,  especially  in 

the  northern  forests  where  these  trees  abound,  the  typical  host  of 

both  the  Schweinitzian  and  Friesian  plants  having  been  a  pine 
trunk. 

It  also  occurs  in  Europe,  where  it  appears  to  have  been  recog- 

nized only  recently  under  its  Friesian  name,  Bresadola  reports  it 

common  in  Hungary  on  poplar,  oak  and  basswood  and  consid- 

ers it  cosmoplitan  in  one  or  more  of  its  multiplied  forms. 
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The  following  list  of  specimens  examined  is  much  abbreviated 

and  deals  almost  wholly  with  American  material  :  ]\Iaine,  Richer, 

Murrill,  Miss  White  ;  Connecticut,  Miss  White;  New  York,  Peck, 

Underzvoodj  Clinton,  Miirrill ;  New  Jersey,  Ellis,  Britton ,  Miirrill ; 

Delaware,    Commons ;    Pen nsy Ivania,    Stevenson,  Barbour,   Sum- + 

stinc,  Mnrrill ;  Yirgmid,,  Murrill ;  South  Carolina,  i?/^w//^/;  Geor- 
gia,  Harper;    Florida,  Nash;  Louisiana,   Langlois ;    Tennessee, 

Mnrrill:  Wis Kmet 

Species  inquirendae 

Poly  poms  qrcticus  Fr.  Epicr.  479,      1838. 

Boletus  cervimis  Schw.  Synop.  Fung.  Car.  70.      18 18, 
Boletus  cinerascens  Schw.  Synop.  Fung.  Car.  73*      18 18. 

Poly  Stic  tus  cyplielloides  Fr.  Nov.  Symb.  88.      1851. 

Polyporus  decipiens  Schw.  Trans,  Am.  Phil.  Soc.  4:   157.      1 834. 

Polystict?is  deglubens  Cooke,  in  Sacc.  Syll.  Fung.  6  :  290.      1 888. 
Polyporus  Friesii  KI.  Linnaea  8  :  487.  //.  77.      1833. 
Polystictns  jamaicensis  Henn.  Hedwigia  37  :  280.      1898. 

Polyporus  Kickxianus  Lev.  Ann.  Sci.  Nat.  Bot.  III.  9  :  122,      1848. 
Polystictns  liviitatus  B.  &  C.  Grevillea  i  :   54.      1872. 
Polystictns  nuceus  Fr.  Nov.  Symb.  81.      185 1. 

Polyporus  papyraceus  Fr.  Elench.  Fung.  97.      1828. 

Polystictns  placcntaeformis  Cooke,  Grevillea  15:  24-      1886. 
Polystictns  Ravenelii  Berk.  &  Fr.  Nov.  Symb.  82.      185  i. 
Polyporus  Richardsonii  B.  &  C.  Jour.  Acad.  Sci.  Phila.  II.  3  :  224. 

1856. 

Polyporus  scarrosus  B.  &  C.  Grevillea  1  :   52.      1872. 

Polyporus  subflavus  Lev.  Ann.  Sci.  Nat.  Bot.  III.  5  :   300.      1846. 
New  Yokk  Botanical  Garden. 



Astragalus  and  its  segregates  as  represented  in  Colorado 
Per  Axel  Rydbekg 

Linnaeus  had  two  genera,  Astragalus  and  Phaca,  the  former 

with   a    2-celIed,  coriaceous  or  membranous  pod  and  the  latter 
with   a    I -celled,   papery   pod.     As   more   species   have   become 
known  these  characters  do  not  hold,  as  there  are  many  species 
which  have  the  pods  partly  2-celled,  and  the  texture  of  both  the 

I -celled  and  2-celled  pods  varies.     The  only  reasonable  ways  to 
treat  these  two  genera,  are  to  merge  them  into  one  or  to  divide 

them  into  several      The  latter  was  tried  by  Torrey  and  Gray  in 
their  flora.     When  still  more  species  became  known,  Dr.  Gray  saw 

that  he  had  to  propose  a  number  of  genera  in  order  to  be  consis- 

tent, gave   the  method  up,  and  merged  all   the  species  into  As- 
tragalus.     He  was  followed  by  Dr.  Watson,     In  the  Old  World 

the  segregation  was  begun  by  Medicus,  and  continued  by  Opiz, 

Fourreau  and  Steven.     The  latter  proposed  not  less  than  24  new 

genera.     It  seems  that  these  should  cover  all  the  forms  that  have 

been  included  in  Astragalus^  but  this  is  not  the  case.     In  the  Old 

World,  the  completely  2-celIed  series  is  best  represented,  but  in 

America  the  i -celled  or  incompletely  2-celled  forms  are  predomi- 

nant.    The  segregation  into  several  genera  was  renewed  in  Dr. 

Britton's  Manual  and  carried  somewhat  further  in  Dr.  Small's. 

The  Colorado  genera  and  species  may  be  disposed  as  follows  ; 

Key  to  ilie  %^  enera * 
Leaves  pinnate  or  unifoliolate. 

Pods  a-celled,  with  a  perfect  partition. 

Pods  fleshy,  indehiscent  or  very  tardily  dehiscent.  I*  Geofrumnon. 

Pods  membranous,  leathery  or  woody,  dehiscent. 
Pods  not  inflated. 

Pods  ovoid  or  oblong,  rarely  almost  didymous,  terete  or  flattened  vertically, 

leathery  or  woody.  2.  Astragalus. 

Pods  linear,  more  or  less  flattened  laterally,  membranous. 

3,  Hamosa. 
Pods  %XxQTig\y  inflated,  papery.  4-  Cystium, 

rudimentarv 
Lowe 

section  ;  pods  membranous,  rarely  leathery.  5-   TiUM. 

657 
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Lower  suture  not  intruded  or  merely  slightly  so  ;  pods  in  the  latter  case  woody. 

Pods  strongly  inflated,  papery.  •  14-  Phaca, 
Pods  not  inflated,  or  slightly  so,  membranous  to  woody. 

Pods  with  a  partial  partition,  formed  by  the  inflexion  of  the  lower  suture. 
Pods  membranous.  6.  Atelophragma. 

Pods  woody. 

Pods  stipitate;  leaves  unifoliolate.  7.  Jonesifxla. 

Pods  sessile  ;  leaves  pinnate. 

Calyx-tube  short,  campanulate,   equaling  or  shorter  than  the  lobes ; 

tall  glabrous  plants.  8.   Phacopsis. 

Calyx-tube  cylindrical,  longer  than  the  lobes  ;  low,  cespitose,  cinerous 

or  villous  plants.  9-  Xyi-OPHACOS. 
Pods  without  a  vestige  of  a  partition. 

Pods  not  with  two  grooves  on  the  upper  side  (or,  if  slightly  grooved,  sessile). 

Pods   with  a   fleshy   epicarp,  in  fruit  cross-ribbed  ;    leaflets   obscurely 
articulated  to  the  rachis,  fleshy,  narrow,  lo.   Ctenophyllum. 

Pods  without  fleshy  epicarp;  leaflets  distinctly  articulated  to  the  rachis. 

Pods  woody  or  at  least  leathery,  flattened  or  slightly  intruded  on  the 
lower  side. 

Calyx  cylindrical ;  flowers  large  ;  plant  mostly  low  and  cespitose. 

9.  Xyi.ophacos. 
Calyx  campanulate  ;  flowers  small. 

Corolla  yellow  ;  calyx-lobes  linear-lanceolate,  equaling  the  tube  ; 
stipules  united  ;  stem  low,  12.   Cnemidophacos. 

Corolla  purple;    calyx-lobes  triangular,  much  shorter   than    the 

tube;  stipules  free  or  nearly  so  ;  stem  tall  and  slender.  ■ 
II,    MiCROFHACOS. 

Pods  membranous,  usually  more  or  less  flattened  laterally,  with  both 
sutures  prominent. 

Leaves  spinulose-tipped  ;  pods  1-2-seeded.      15,   Kentrophyta. 
Leaves  not  spinulose-tipped  ;  pods  several-  to  many-seeded. 

16.    HOMALOEUS. 

Pods  with  two  grooves  on  the  upper  side,  stipitate,     13.  DiHOl.cos. 
Leaves  digitately  trifoliate. 

17.  Orophaca. 

GEOPRUMNON 
903 

Besides  by  the  type,  G,  crassicarpum  (Nutt.)  Rydb.,  the  genus 
is  represented  by  : 

Geoprumnon  succulentum  (Richardson)  Rydb. 
Astragalus  succidentns  Richardson,  Franklin  Journey  746.      1823. 
Astragalus  puniferV.y6h.  Mem.  N.  Y.  Bot.  Gard.  1 :  239.      1900. 

2.  ASTRAGALUS  L.  Sp.  PL  755.     1753. 

As  the  type,  I  regard  A.  christianus  L.,  which  was  an  article  of 
food  in  the  desert  regions  of  Syria  and  the  Holy  Land.     The 
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genus  Is  represented  In  Colorado  by:  A.  mollissimus  Torr.,  A. 
Bigelowii  A.  Gray,  A,  anisiis  Jones,  A.  canadensis  L.,  A,  cobra- 

densis  Rydb.,  A.  nitidus  Dougl.  {A,  adsurgens  Hook.;  not  Pall.), 
A,  sulphnrcscens  Rydb.,  A.  virgidtatus  Sheld.  and  A.  goniatns  Nutt. 

3.    HAMOSA  Medic.  Vorles.  Churpf.   Phys.  Ges. 
2:  1^6.      1787. 

The  type  of  this  genus  was  Astragalus  haviosus  L,  To  it 

belongs,  beside  H.  Nuttalliana  (DC.)  Rydb.  and  H,  Icptocarpa 
(T.  &  G.)  Rydb.  already  named,  also  the  following  : 

Hamosa  scaposa  (A,  Gray)  Rydb. 

Astraghcs  scaposits  A.  Gray  Proc.  Am.  Acad.  13:  166,     1878. 

.  4-   CYSTIUM  Stev.  Bull.  Soc.  Nat.  Mosc.  4  :  268.     1832. 

This  genus   was    based   on  Astragalus   Cicer  L.,    A,  Pallash 

Sprengel  and  A,  physodes  L.     Congeneric  with  these  are  : 

Cystium  diphysum  (A.  Gray)  Rydb. 
Astragalus  diphysus  A.  Gray,  PI.  Fendl.  34.      1849. 

Cystium  ineptum  (A.  Gray)  Rydb. 
Astragalus  inceptus  K.  Gray,  Proc.  Am.  Acad.  6:  525.      1865. 

5.  TIUM  Medic.  Vorles.  Churpf  Phys.  Ges.  2:  373.      1787. 

•   This  was  based  on  Astragalus  stdcatus  L.     The  typical  Color- 
ado species  of  this  genus  are  : 

Tium  Drummondii  (Dougl.)  Rydb. 

Astragalus  Driunmondii   Dougl.;  Hook.   Fl.  Bor.  Am.  i :   153. 
1831. 

Tium  racemosum  (Pursh)  Rydb. 
Astragalus  racemosus  Pursh,  Fl.  Am.  Sept.  740.      18 14. 

Tium  scopulorum  (Porter)  Rydb. 

Astragalus  scopulorum  Porter,  In  Porter  &  Coult.  Syn.  Fl.  Colo. 
24.      1874. 

I  refer  to  It  also  the  following,  which  although  not  closely 

related  to  the  type  fit  better  in  this  genus  than  in  any  other : 

Tium  alpinum  (L.)  Rydb. 

Astragalus  alpinus  L.  Sp.  PI.  ̂ ^o.      1753- 
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Tium  sparsiflorum  (A.  Gray)  Rydb. 

Astragalus  sparsiflorus  A.   Gray,  Proc.  Acad.  Phila.   1863  :    60, 

,    hyponym.      1863.  —  Proc.  Am.  Acad.  6:   205.      1863. 
Tium  huministratum  (A.  Gray)  Rydb. 

Astragalus  hionhustratus  A.  Gray,  PI.  Wright.  2:  43.      1843. 4 

Tium  desperatum  (Jones)  Rydb. 
Astragahis  despcratus  Jones,  Zoe  2  :   243.      1891. 

6.  Atelophragma  Rydb.  gen.  nov. 

Caulescent  leafy  slender  herbs  with  rootstocks.  Stipules  nearly 
free  both  from  each  other  and  from  the  petioles.  Leaves  pin- 

nate, usually  with  numerous  leaflets.  Inflorescence  a  spike-like  ra- 
ceme. Calyx  short,  campanulate  ;  lobes  slender,  subulate.  Corolla 

white  or  purplish.  Pod  membranous  or  papery,  more  or  less 
compressed  laterally,  in  the  typical  species  decidedly  flattened  and 
stipitate ;  dorsal  suture  intruding  in  the  pod  and  forming  a 
partial  partition. 

The  first  species  below  is  to  be  regarded  as  the  type. 

Atelophragma  aboriginum  (Richardson)  Rydb. w 

Astragahis  aboriginonim  Richardson,  Frankl.  Journey  746.     1823. i 

Atelophragma  Macounii  Rydb. 
Astragalus   Macounii  Rydb.    Mem.   N.   Y.   Bot.    Card.    I  :   243. 

T900. 

Atelophragma  glabriuscula  (A.  Gray)  Rydb. 
Astragalus  glabriiisciilits   A.    Gray,   Proc.    Am.    Acad.    6 :  204. 

1863. 

The  following  species,  although  having  sessile  and  more  turgid 
pods,  may  be  included  also  in  the  genus  : 

Atelophragma  elegans  (Hook.)  Rydb. 
Phaca  clcgans  Hook.  Fl.  Bor.  Am.  i :   144.      1 831. 
Astragalus  oroboides  amcricanus  A.   Gray,   Proc.   Am.  Acad.  6: 

205.      1863. 

Atelophragma  Brandegei  (Porter)  Rydb, 
Astragalus  Brandegei  Porter,  in  Porter  &  Coult.  Syn.  Fl.  Colo. 

24.      1874. 

Atelophragma  Shearis  Rydb. 
Astragalus  Shearis  Rydb.  Bull  Torrey  Club  31  :  562.      1904. 
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7-  Jonesiella  Rydb.  gen  nov. 

Stout  perennial  with  a  woody  root  and  simple  stems.  Leaves 
unifoliolate,  thick  and  veiny;  stipules  broadly  triangular,  thin. 
Racemes  6-8-flowered,  axillary.  Calyx  cylindric,  somewhat 
gibbous,  with  •  triangular  teeth.  Corolla  ochroleucous  with  a 
purple  spot  on  the  keel.  Pod  stipitate,  coriaceous,  elliptic,  turgid, 
partially  2-celled  by  the  inflexion  of  the  upper  suture. 

Jonesiella  asclepiadoides  (Jones)  Rydb. 
Astragalus  asclepiadoides  Jones,  Zoe  2  :  238.      1 89 1. 

w 

8.  Phacopsis  Rydb.  gen.  nov. 

\  ■ Stout  erect  glabrous  perennials,  more  or  less  branched  at  the 

woody  base.  '  Leaves  pinnate  with  numerous  leaflets ;  stipules 
ovate,  almost  free.  Racemes  rather  many-flowered  ;  flowers  nearly 
sessile;  bracts  lanceolate.  Calyx  campanulate;  lobes  lanceolate- 
subulate,  nearly  equaling  the  tube,  at  last  with  spreading  tips. 
Corolla  ochroleucous  with  purple-tipped  keel;  banner  and  wings 
narrow.  Pod  oblong-ovate,  coriaceous,  somewhat  inflated,  with  a 
more  or  less  distinct  partial  partition  formed  by  the  inflexion  of  the 
suture. 

* 

The  first  species  is  to  be  regarded  as  the  type. 

Phacopsis  praelongus  (Sheld.)  Rydb. 
Astragalus  procerus  h.  Gray,  Proc.  Am.  Acad.  13:  369.      1878. 

Not  A.  procerus  Boiss.  &  Haussk.   1872. 

Astragalus  praelongus    Sheld.    Bull.    Geol.    &    Nat.    Hist.    Surv. 

Minn.  9  :  23.     1894. 

Phacopsis  Patterson!  (A.  Gray)  Rydb. 

Astragalus  Pattersoni  A.  Gray  in  Brandegee,  Bull.  U.   S.   Geol. 

Surv.  Terr.  2  :  235.      1876. 

Gray,  Watson  and  Sheldon  associated  A.  Patterso nil  with  A. 

Fendleri  and  A.  Hallii,  but  the  pod  is  practically  that  of  Xylo- 

pJiacos,  i.  e.,  A.  Shortianus  and  its  allies,  but  shorter  and  more 

inflated.  It  has  a  partial  partition,  although  not  so  prominent  as 

in  the  preceding.  These  two  species  might  have  been  included  in 

Xylophacos,  but  they  have  a  different  habit  and  different  calyx. 

9.    XYLOPHACOS  Rydb.  ;  Small,  Fl.  SE.  U.  S. 

619.     1903. 

Besides  the  type,  X.  Shortianus  (Nutt.)  Rydb.,  and  X.  missou- 

riensis  (Nutt.)  Rydb.,  the  following  are  found  in  Colorado : 
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Xylophacos  vespertinus  (Sheld.)  Rydb. 
Astragalus  vespertinus  Sheld.  Bull.  Geol,  &  Nat.  Hist.  Surv.  Minn. 

9  :  150.      1894. 

Xylophacos  amphioxus  (A.  Gray)  Rydb. 
Astragalus  amphioxus  A.  Gray,  Proc.  Am.  Acad.  13  :  366.     1878, 

m 

Xylophacos  uintensis  (Jones)  Rydb. 

Astragalus     uintensis    Jones,    Proc.     Calif.    Acad.    II.    5:    670. 
1895. 

Xylophacos  pygmaetis  (Nutt.)  Rydb. 

Phaca  pygmaca  Nutt.  ;  T.  &  G.  Fl.  N.  Am.  I  :  349.      1838. 

Astragalus  chaniacluce  K,  Gray,  Bot.  Ives'  Rep.  10.      1861. 
Astragalus  Cicadae  Jones,  Zoe  4:35.      1893. 

This  is  somewhat  aberrant  from  the  typical  species  of  Xylo- 
phacos^ as  its  pod  is  spongy  at  maturity. 

Xylophacos  Parryi  (A.  Gray)  Rydb. 

Astragalus  Parryi  A.  Gray,  Am.  Jour.  Scl.  II.  33  :  409.     1862. 

Also  somewhat  aberrent  on  account  of  its  long  pod  inflexed 

on  both  sutures,  and  in  this  respect  approaching  the  genus  Holco- 

phacos. 

Xylophacos  Purshil  (Dougl.)  Rydb. 

Astragalus  PurshiiY)o\xg\.]  Hook,  Fl.  Bor.  Am.  I  :    152.      183 1. 

Torrey,  Gray,  Watson  and  Sheldon  placed  this  species  and  its 

allies  in  the  subgenus  Phaca,  while  Astragalus  Shortianus  and  its 

closer  relatives  were  placed  in  Astragalus  proper.  There  is  only 

one  character  to  separate  the  two  groups,  viz.,  the  long  woolly 

pubescence  on  the  pods  in  one  and  the  sparse  and  usually  ap- 
pressed  pubescence  in  the  other.  Some  of  the  A.  Purshii  relatives 

have  the  sutures  just  as  much  inflexed  as  any  of  the  other  group. 
The  habit,  calyx,  etc.,  are  practically  the  same  in  both. 

Xylophacos  Newberryi  (A.  Gray)  Rydb. 
Astragalus  Nezvberryi  A.  Gray,  Proc.  Am.  Acad,  12  :   55.      1876. 

W 

Watson  placed  this  in  the  subgenus  Phaca,  in  the  same  section 

as  A.  FendUri,  A.  Hallii  and  A.  Jlexuosus.  Scarcely  a  worse 

place  could  have  been  chosen.  The  structure  of  the  pod  and  its 

pubescence  associate  it  with  the  preceding  and  its  allies,  while 
the  habit  is  more  like  a  dwarf  form  of  the  A.  Shortianus  group. 
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10.  Ctenophyllum  Rydb.  gen.  nov. 

Stout  perennials  with  often  several  stems  rising  from  the  same 
root  and  more  or  less  stoloniferous.  Leaves  pinnate,  with  1 1-19 
linear  to  filiform  leaflets,  which  are  very  indistinctly  jointed  to  the 
rachis  ;  stipules  ovate,  free  from  the  petioles,  but  (especially  the 
lower)  united  back  of  the  stem.  Peduncles  usually  equaling  the 
leaves  ;  raceme  short.  Calyx  cylindro-campanulate,  very  gibbous 
at  the  base  on  the  upper  side.  Corolla  ochroleucous,  with  narrow 
petals  ;  keel  almost  straight.  Pod  oblong,  terete,  coriaceous  with 
a  subfleshy  epicarp,  in  age  cross-wrinkled,  with  thick  and  promi- 

nent sutures,  neither  of  which  is  inflexed. 

Ctenophyllum  pectinatum  (Hook.)  Rydb. 
Phaca  pcctinata  Hook.  Fl.  Bor.  Am.  1 :   141.      1 831. 
Astragalus  pcctinatns  Dough;  Hook.  loc.  cit.  142,  as  a  synonym. 

11.  Microphacos  Rydb.  gen.  nov. 

Subcinereous  perennials  with  very  slender  stems.  Leaves 
pinnate  with  i  r-17  linear  to  oblong  leaflets ;  stipules  v^ery  broad, 
triangular,  free  from  the  petioles  and  only  the  lower  more  or  less 
united  with  each  other.  Racemes  many-flowered.  Calyx  short- 
campanulate,  about  2  mm-  long,  with  very  short  and  broad  teeth. 
Corolla  purple,  5-6  mm.  long,  all  petals  strongly  curved.  Pod 
6—8  mm.  long,  coriaceous,  cross-wrinkled,  wholly  i-celled,  6-7- 
ovuled,  boat-shaped,  i,  ̂.,  lower  suture  prominent,  strongly  curved, 
upper  suture  nearly  straight  or  curved  upwards,  flat  or  slightly 
sulcate. 

The  first  species  is  to  be  regarded  as  the  type. 

Microphacos  gracilis  (Nutt.)  Rydb. 
"  L  ■-       

^Astra^alus  gracilis  J^xxtt.  Gen.  2:   100.      18 18. 
Microphacos  microlobus  (A.  Gray)  Rydb. 

Astragalus  microlobus  A.  Gray,  Proc.Am.  Acad.  6  :  203.      1863. 

12.  Cnemidophacos  Rydb.  gen.  nov. 

Cespitose  perennials  with  a  woody  caudex ;  stems  short,  i  2 

dm.  high.  Leaves  pinnate  with  many  narrow  leaflets,  cinereous ; 

stipules  slightly  united  with  the  petioles,  but  almost  wholly  united 

behind  the  stem  forming  a  sheath.  Racemes  strict  and  many- 

flowered.  Calyx  deeply  campanulate;  lobes  linear-lanceolate, 

equaling  the  tube.  Corolla  yellow,  with  narrow  petals.  Pod 

coriaceous,  oblong-ovoid,  rounded  below,  somewhat  depressed 

above,  but  with  a  very  sharp  suture  and  hence  somewhat  2- 
grooved. 
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Cnemidophacos  flavus  (Nutt.)  Rydb. 

Astragalus  flaviis  Nutt  m  T.  &  G.  Fl.  N.  Am.  i :   335,     1838- 

Tragacantha  flainflora  Kuntze,  Rev.  Gen.  PL  2  :  941.       1891. 

Astragalus  flavifloriis  Sheld.  Bull.  Geol.  &  Nat.  Hist  Surv.  Minn. 

9:   158.      1894, 

This  has  been  placed  in  the  Eti-Astragahis  division,  next  after 
A,  racemosus,  and  in  a  section  together  with  A.  hwninistratus  and 

A,  oreganus,  to  which  it  has  no  relationship.  The  only  similarity 

is  the  conspicuousness  of  the  stipules. 

13.  Diholcos  Rydb.  gen.  nov. 

Stout  erect  perennials  often  forming  clumps.  Leaves  pinnate 
with  many  thick  leaflets  ;  stipules  lanceolate,  free.  Raceme  many- 
flowered,  dense,  spike-like;  bracts  lance-subulate.  Calyx  campanu- 
late,  gibbous  at  the  base  on  the  upper  side ;  teeth  subulate- 
setaceous.  Corolla  purple,  white  or  ochroleucous  ;  petals  only 
moderately  curved  and  blunt  Pod  coriaceous,  stipitate,  oblong, 

straight,  rounded  on  the  lower  suture,  deeply  2-grooved  above 
and  with  a  prominent  upper  suture,  i -celled. 

The  first  species  is  to  be  regarded  as  the  type. 

Diholcos  bisulcatus  (Hook.)  Rydb. 
Phaca  bisulcata  Hook.  Fl,  Bor.  Am.  l:   145.      1 831. 
Astragalus  bisulcatus  A.   Gray,  Pac.   R.  R.  Rep.  12  :  42,      i860. 
Diholcos  decalvans  (Gandoger)  Rydb. 
Astragalus  bisulcatus  decalvans  Gandoger,  Bull.  Soc.  Bot.  France 

48  :  XV.      igo2. 

Diholcos  Haydenianus  (A.  Gray)  Rydb. 
Astragabis  Haydenianus  A.  Gray  in  Brandegee,  Bull.  U.  S.  Geol. 

Surv.  Terr.  2  :  235.      1876. 

Nutt 

14.    PHACA  L.  Sp.  PI.  755.     1753. 
^  + 

Colorado  species  are  as  follows  :  Phaca  longifolia  (Pur, 
picta  A.  Gray,  P,  Candollcana  H.  B.  K.,  P.  paucifl^ 

Eastwoodiae  (Jones) 
itus  Jones,  Zoe  4  :  ly.      1S93. 
Jones,  Zoe  4  :  368.      1894. 

Phaca  artipes  (A.  Gray)  Rydb. 

■tipes  A.  Gray,  Proc.  Am,  Acad.  13  :  370.      1878. 
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Phaca  cerussata  (Sheld.)  Rydb. 
Astragalus  cerussatus  Sheld.  Bull.  Geol.  &  Nat.  Hist.  Surv.  Minn. 

9:  139-      1894. 
Phaca  Bodinii  (Sheld.)  Rydb. 
Astragalus  Bodinii  Sheld.  Bull.   Geol.  &  Nat.   Hist.  Surv.   Minn 

9 :  122.      1894. 

Homalobi 
4 

pod  as  being  flat,  but  all  specimens  with  well-developed  fruit  show 
that  the  species  is  a  typical  Phaca. 

Phaca  humillima  (A.  Gray)  Rydb. 
Astragalus  humiUimiis  A.  Gray,  in  Brandegee,  Bull.  U.  S.  Geol 

Surv.  Terr.  2  :  235.      1876. 
Phaca  elatiocarpa  (Sheld.)  Rydb. 
Astragalus  lotifloriis  brachypits  A.    Gray,    Proc.    Am.    Acad.  6  : 

209.      1863. 

Astragalus   elatiocarpus  Sheld.    Bull    Geol.   &   Nat.    Hist   Surv. 
Minn.  9  ;  20,      1894. 

Wetherillu  (J 
^i> 

Jones,  Zoe  4  :  34.      1893. 

15.  KENTROPHYTA  Nutt  in  T.  &  G.  FI.  N.  Am.  i;  353. 

1838. 

Besides   the    K.    viridis    Nutt.,    the    following    are    found    in 
Colorado : 

Kentrophyta  impensa  (Sheld.)  Rydb. 

Astragalus   Kentrophyta  elatus  S.    Wats.   Bot.  King's   Expl.    j'j. 
1 87 1.     Not  A^  elatus  Boiss.  &  Bal.  1849. 

Astragalus  viridis  impensus  Sheld.  Bull.  Geol.  &  Nat.  Hist.  Surv. 

Minn.  9:    118.      1894. 

Kentrophyta  Wolfii  Rydb. 
Homalohts  Wolfii  Rydb.  Bull.  Torrey  Club  31  : 

Kentrophyta  aculeata  (A.  Nelson)  Rydb. 

562.     1904 

Astragalus  tcgetarius  iuipkxiis  Canby,  in  Porter  &  Coult      ̂ 

Colo.  Add.  (no  page-number)  1874. 

Astragalus   aadcatns   A.    Nelson,    Bull.    Torrey   Club  26 :     10. 
1899. 
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i6.  HOMAI 

350. 

1838. 

The  following  are  the  Colorado  species  :  //.  caespitosus  Nutt., 

H.  wingatanus  (S.  Wats.)  Rydb.;  H.  dementis  Rydb.,  //.  tenellns 

(Pursh)  Britton,  H,  campcstris  Nutt.,  H.  dcciirrens  Rydb,,  H. 

hylophihis  Rydb.,  H.  temnfolitis  Nutt.  and  H,  decmnbens  Nutt, 
Also  : 

Homalobus  grallator  (S,  Wats.)  Rydb. 
Astragalus  grallator  S.  Wats.  Zoe  3:   52.     1892. 

Homalobus  acerbus  (Sheld.)  Rydb. 
Astragalus  acerbus  Sheld.  Bull.  Geol,  &  Nat.  Hist.  Surv.  Minn. 

9  :   123.     1894. 

Homalobus  junciformis  (A.  Nelson)  Rydb. 
Astragalus  ptnciformis  A.   Nelson,  Bull.    Torrey    Club  26 :    9. 

1899, 

Homalobus  camporum  Rydb.  sp.  nov. 

A  cespitose  perennial ;  stems  erect,  1-2  dm.  high,  grayish- 
strigose  ;  leaves  3-5  cm.  long;  leaflets  9-15,  linear  to  nearly  fili- 

form, rarely  oblong,  4-10  mm.  long,  0.5-2  mm.  wide,  silvery- 
canescent ;  stipules  ovate,  somewhat  scarious,  strigose ;  raceme 
5-10  cm.  long;  flowers  7-15;  bracts  subulate;  calyx  campanu- 
late,  white-silky,  about  3  mm.  long ;  lobes  lance-subulate,  about 
y^  as  long  as  the  tube  ;  banner  about  6  mm.  long,  white  or  ochro- 
leucous  with  purple  veins ;  keel  with  a  narrow  purple  tip  ;  pod 
linear,  12-18  mm.  long,  2-3  mm.  wide,  compressed,  straight, 
strigose. 

This  is  rather  common  on  the  plains  and  hills  from  Alberta  to 
Colorado  and  Utah  and  has  been  known  as  Astragalus  cam- 
pestris,  A.  deaimbcns  and  A.  temiif alius  Nutt.  The  first  of  these  is 

a  taller  plant  3-4  dm.  high,  more  simple;  its  pod  is  2-2.5  cm. 
long  and  its  keel  .is  broad  and  blunt.  H.  deaimbcns  has  an 
arcuate  pod  and  in  H.  iemiifolms  the  calyx-teeth  are  triangular 

and  only  )^-^  as  long  as  the  tube.     As  the  type  may  be  assigned  : 
Wyoming:  Bush  Ranch,  Sweetwater  Co.,  June  10,  1900,  Ave^i 

Nelson  70^5. 

Homalobus  flexuosus  (Hook.)  Rydb. 
PJiaca  flexuosa  Hook.  Fl.  Bor.  Am,  i:   141.      J831. 
Astragalus  flexuosus  Dougl. ;  Hook.  loc.  cit.,  as  a  synonym. 
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This  and    the    following   differ   from    the    typical   species   of 
Homalobiis 

The 

pods  are,  however,  of  the  same  texture,  wholly  one-celled  and 
with  prominent  sutures,  and  the  plants  are  of  the  same  general 
;habit. 

Homalobus  Hallii  (A.  Gray)  Rydb. 
Astragahts  Hallii  A.  Gray,  Proc.  Am.  Acad.  6  :   224.      1863. 
Homalobus  Fendleri  (A.  Gray)  Rydb. 
Astragalus  Fendleri  K.  Gray,  PI.  Wright.  2:  44.      IS53. 
Homalobus  proximus  Rydb.  sp.  nov.      ̂  

Cespitose  perennial,  related  to  H,  flcxnosus  \  stems  erect,  2-3 
dm.  high,  grayish-strigose ;  leaves  4-6  cm.  long;  stipules  tri- 
angular-ovate,  glabrous;  leaflets  5-1 1,  linear  or  linear-oblong, 
obtuse,  5-1 1  mm.  long,  1-2  mm.  wide,  grayish-strigose;  racemes 
erect,  5-10  cm,  long;  calyx  about  2.5  mm.  long,  strigose;  corolla 
4-5  mm.  long,  white  or  ochroleucous ;  pod  oblong-linear,  terete, 
glabrous,  about  12  mm.  long  and  3  mm.  in  diameter,  glabrous, 
acute  at  the  apex,  abruptly  contracted  into  a  short  stipe  about 
equaling  the  calyx. 

Colorado:  Arboles,  June,  1899,  C,  F.  Baker  ̂ 21. 

Homalobus  Salidae  Rydb.  sp.  nov. 

Decumbent  or  ascending  perennial  ;  stem  3  dm.  or  more  long  ; 

leaves  5-7  cm.  long  ;  stipules  triangular-ovate,  strigose ;  leaflets 
15—21,  oblong-oblanceolate  to  narrowly  linear,  8-15  mm.  long, 
0.5-3  mm,  wide,  strigose ;  racemes  10-15  cm.  long,  lax;  pedicels 
5  mm.  long;  bracts  minute;  calyx  campanulate,  strigose  and  slightly 
black  hairy,  about  3  mm.  long ;  teeth  short,  triangular ;  corolla 

about  8  mm.  long,  purple-veined  ;  pod  narrowly  linear-oblanceolate, 
terete  or  nearly  so,  2-2.5  ̂ ^-  l^"g»  ̂   mm.  in  diameter,  finely  stri- 

gose, very  acute  at  the  apex  and  gradually  tapering  into  a  short 
stipe  below. 

Colorado:  Salida,  August  3,  1896,  C.  L.  Shear 3468, 

Homalobus  macrocarpus  (A.  Gray)  Rydb. 
niacrocarp 

1849. 

Astragahts  lonchocarpiis  Torn  Pac.  R.  R.  Rep.  4  :  80.     1856. 

This   species  is  doubtfully  referred   to   Homalobus.     It  may 

represent  a  monotypic  genus  of  its  own.     The  relationship  is  how- Ho 

been  associated. 
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17.  OROPHACA  (T.  &  G.)  Britton,  Man.  555.      1901. 

Besides  0,  sericea  (Nutt.)  Britton,  the  following  are  found  in 
Colorado : 

Orophaca  tridactylica  (A.  Gray)  Rydb, 

Astragalus  tridactyliciis  A.  Gray,  Proc.  Am,  Acad.  6  :   527.     1866 

Orophaca  aretioides  (Jones)  Rydb. 

Astragalus  sericoleiicus  aretioides  Jones,  Cont.  West.  Bot.  8;  13 

1898. 

New  York  Botanical  Garden. 
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no  attempt  is  made  to  index  the  literature  of  bacteriology.  An  occasional  exception  is 
made  in  favor  of  some  paper  appearing  in  an  American  periodical  which  is  devoted 
wholly  to  botany.  Reprints  are  not  mentioned  unless  they  differ  from  the  original  in 
some  important  particular.  If  users  of  the  Index  will  call  the  attention  of  the  editor 
to  errors  or  omission  their  kindness  will  be  appreciated. 

This  Index  is  reprinted  monthly  on  cards,  and  furnished  in  this  form  to  subscribers, 
at  the  rate  of  one  cent  for  each  card.  Selections  of  cards  are  not  permitted  ;  each 
subscriber  must  take  all  cards  published  during  the  term  of  his  subscription.  Corre- 

spondence relating  to  the  card-issue  should  be  addressed  to  the  Treasurer  of  the  Torrey 
Botanical  Club. 

Alexander,  S. '  Some  interesting  Michigan  plants  ;  possibly  some  new 
species.     Ann.  Rep.  Mich.  Acad.  Sci.  6  :   88,  89.     1904. 

r  • 
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Mich.  Acad.  Sci.  5  :   237,  238.     1904. 

Blankinship,  J.  W.  A  century  of  botanical  exploration  in  Montana, 

1805-1905  ;  collectors,  herbaria  and  bibliography,  Montana  Agric. 

Coll.  Sci.  Stud.  Bot.  i :  3-31.     i  N  1904. 

Bogue,  E.  E.  The  lichen  genus  Physcia,  Ann.  Rep.  Mich.  Acad. 

Sci.  5  :    170,  171.      1904. 
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Bray,  W.  L.  The  timber  of  the  Edwards  Plateau  of  Texas :  its  rela- 

tion to  climate,  water  supply  and  soil.  U.  S.  Dept.  Agr.  Forestry 
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Burns,  G.  P.  Formation  oi  peat  in  Dead  Lake.  Ann.  Rep.  Mich. 

Acad.  Sci.  5  :  76,  77.     1904.      [Illust.] 
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Chase,  H,  H,     Flora   michiganensis  :  Algae :  Diatomaceae  :  a  list  of 

Michigan  Diatomaceae.     Ann.  Rep.  Mich.    Acad.  Sci.  5  :  166-169. 
1904. 

Chodat,  R.  &  Hassler,  E.     Plantae  Hasslerianae  soit  enumeration  des 

plantes  recoltees  au  Paraguay.     Bull.  Herb.  Boissier  IL  5 :   65-90, 
31  D  1904. 

Mi 

Macfadyena^  Teconia  and  Abutilon. 

Christ,  H.     Primitiae  florae  costaricensis.     Filices  et  Lycopodiaceae  III. 

Bull.  Herb.  Boissier  II.  5:    1-16.      31  D  1904.      [Illust.] 
Includes  new  species  in  Polypoditim  (7),  EiaJ>hogiossu??7  (2),  Antrophy^im  (2)  and 

Gleichenia  (4). 

Clark,  A,  W*  Regeneration  of  the  epicotyl  in  seedlings  of  Vicia  Faba 

and  Pisum  sativum.     Ann.  Rep.  Mich.  Acad,  Sci.  6  :8o..    1904. 

Conzatti,  C.     Losgeneros  vegetales  Mexicanos.  i :   197-395-     Mexico, 
1904. 

Cook,  0.  F.  Food  plants  of  ancient  America.  Rep.  Smiths.  Inst. 

1903:  481-497.      1904. 

Cratty,  R.  !•     Some  interesting  grasses  of  northwestern  Iowa.     Iowa 

Nat,  1 :  3-6.     Au  1904. 
Dandeno,  J.  B.     The  question  of  water-absorption  by  foliage  leaves. 

Ann.  Rep.  Mich.  Acad.  Sci.  5:   213.      1904. 

Dandeno,  J.  B,  The  relation  of  mass  action  and  physical  affinity  to 

toxicity,  with  incidental  discussion  as  to  how  far  electrolytic  disso- 
ciation maybe  involved.  Am.  Jour.  Sci.  IV.  17  :  437-458.  Je 

1904. 

Davis,  C.  A.  Rough-barked  and  smooth-barked  white  oaks.  Ann. 
Rep.  Mich.  Acad.  Sci.  6:   82,  ̂7^.      1904. 

Dorner,  H.  B.  Additions  to  the  flora  of  Indiana.  Proc,  Ind.  Acad. 

Sci.  1903:    117,  118.      1904. 

Elrod,  M.  N,     Botanical  Notes,     Proc.   Ind.   Acad.   Sci.  1903:    119- 
128,      1904. 

Farwell Michisan.     No.   8. 
Mich 200—214.      1904 

Fenno,  F.  E.     Supplementary  list  of  plants  of  the  Susquehanna  valley. 
N.  Y.  State  Mus.  Bull.  75  :   57--60.      1904. 

Fitzpatrick,  T.  J.     The  Tune  flora  of  the  Ocheyedan  mound. Iowa 
Nat.  I:   6-10.     Au  1904. 

Focke,  W.  0.      Oenothera  ammophila.     Abh.  Nat.  Verein  Bremen  18: 
182-186.     N  1904. 
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Foxworthy,  F.  W.     Discoid  pith  in  woody  plants.     Proc.  Ind.  Acad. 
Sci,  1903:    191-194,  /  i-^,       1904. 

Gallardo,  A.     Maiz  clorantico.     Anal.  Mus.  Nac.  Buenos  Aires  IIL  4  : 
315-327-  /  ̂-4'     26  S  1904. 

Greene,  E.  L.     Affinities  of  the  Cichoriaceae.     Leaflets  i  :  59-63.     25 
Au  1904. 

Greene,  E.  L.     Certain  polygonaceous  genera.     Leaflets  i:    17-32. 

5  Ja  1904;   33-48-      12  Mr  1904;  49,  50,      25  Au  1904. 
Includes  descriptions  of  new  species  in  Bistorta  (6)  and  Persicaria  {41),  and  one 

new  genus,  Ditravia  (S.  Wats.). 

Greene,  E.  L.     Certain  West  Indian   Cruciferae,     Leaflets  i  :  81-88- 
21  D  1904;  89,  90.     31  D  1904. 
With  5  new  genera  and  7  new  species. 

Greene,  E.  L.     The  genus  Pneumonanthe.     Leaflets  i:   68-71,     24 
N  1904, 

Greene,  E.  L.     Laoihoe,     Leaflets  i  :  ̂ o^  91.     31  D  1904. 

Greene,  E.  L.     The  Neckerian  cactaceous  genera.     Leaflets  i :   50-53. 
25  Au  1904. 
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80.      24  N  1904;  81.     21  D  1904. 
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Galium^  Chrysoihaffinus  (2),  and  Macrone7na. 

Greene,  E.  L,     New  species  of  Ceanothus,     Leaflets  x  :  65-68.     24  N 
1904. 
Descriptions  of  5  new  species. 

Greene,  E.  L-       North  American  species  of  Amarella.     Leaflets  I  : 

53-56.      25  Au  1904. 
With  descriptions  of  8  new  species. 

Greene,  E,  L.     On  certain  Gentianaceae.     Leaflets  I  :   91-95.     31  D 
1904. 

New  species  are  described  ili  Swertta  and  Aloitis. 

Greene,  E.  L*     A  rare  Swerila.     Leaflets  i :   72.     24  N  1904. 

Greene,  E.  L,     Seven  new  apocynums.     Leaflets   i :  56-59.     25  Au 

1904, 

Descriptions  of  7  new  species  in  Apocymtm. 

Greene,  E.  L.     Some  western  buckthorns.     Leaflets  i:  63,  64.     25 

Au  1904  J  65.     24  N  1904. 

Descriptions  of  5  new  species  in  Rhamnus, r 

Greene,  E.L.     Two  new  Ba/rat:/ua.     Leaflets  i ;  95,  96.    3101904.- 
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Greene,  E.  L.     Two  new  Sophiae.     Leaflets  i  :   96.      31  D  1904. 

Hagen,  I.  &  Porsild  M.  P.  Descriptions  de  quelques  especes  nouvellea 

de  Bryacees  recoltees  sur  Tile  de  Disko.  Medd.  Gronl.  26:  435- 

465.//.  lo-i^.      1904. 

Descriptions  of  new  species  in  Mielichhoferia  and  Bryum  (8). 

Hall,  W.  L.  The  forests  of  the  Hawaiian  Islands.  U.  S.  Dept.  Agr. 

Forestry  Bull.  48  :    1-29.  //.  1-8.      1904, 

Harwood,  W.  S,  A  maker  of  new  plants  and  fruits,  [Luther  Bur- 

bank.]      Scribner's  Magazine  36  :   49-55.     Jl  1904.      [lUust.] 
Haynes,  J.  A.  The  angle  of  deviation  from  the  normal  position  at 

which  stems  show  the  strongest  geotropic  response.  Ann.  Rep. 
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Hedden,  M.  E.  Conditions  influencing  regeneration  of  the  hypocotyl 

in  Lifutffi  tisttatissimum.  Ann.  Rep.  Mich.  Acad.  Sci.  6  :  79. 

1904. 

Heller,  A.  A.  The  genus  Ribes  in  California.  Muhlenbergia  i  :  63- 
104.     26  S  1904. 
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Recognizes  43  species,  including  E,  Congdoni  sp.  nov. 

Heller,  A.  A.  Western  species,  new  and  old.  — III.  Muhlenbergia 

1 :   1 05-1 10.     26  S  1904. 
Including  descriptions  of   new  species   in    Heuchera^   Sidalcea^  Eriodictyofi  and 

OrtJiocarpiis, 

Henkel,  A.  &  Klugh,  G.  F.  Golden  seal.  U.  S.  Dept,  Agr.  Plant 
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Hennings,  P,  Fungi  paraenses  (II)  cl.  Dr.  J.  Huber  collecti.  Bol. 

Mus.  Goeldi  4:  407-414,     D  1904. 
Translation  from  Hedwigia  41  :  Beibl.  15-18,      1902. 

Holm,  T.  The  root-structure  of  North  American  terrestrial  Orchideae. 

Am.  Jour.  Sci.  IV,  18:   197-212.  /.  1-4.     S  1904. 

Holm,  T.  Studies  in  the  Cyperaceae.  XXII.  The  Cyperaceae  of  the 

Chilliwack  Valley,  British  Columbia.     Am.  Jour.  Sci.  IV.  18:    12- 

22.  f.  i-g  4-  cL-d.     Jl  1904. 
Including  a  description  of  Scirfius  Macotutii  sp.  nov. 

Holm,  T,     Studies  in  the   Cyperaceae.    XXIII.     The  inflorescence  of 

Cyperus  in  North  America.     Am.    Jour.    Sci.   IV.    18:    301-307. 
/.  /-J.     O  1904. 

Huber,  J.  Arvores  de  borracha  e  de  balata  da  regiao  amazonica  (novas 

contribuigoes  I).     Bol.  Mus.  Goeldi  4:  415-437.     D  1904. 

Huber,  J.  Guadua  superba  Hub.  n.  sp.,  a  taboca  gigante  do  alto  rio 
Purus.     Bol.  Mus.  Goeldi  4:  479,  480.     D  1904, 
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Huber,  J.  Notas  sobre  a  patria  e  distribu^ao  geographica  das  arvores 
fructiferas  do  Para.     Bol.  Mus.  Goeldi  4:   375-406.     D  1904, 

Huber,  J.  A  origem  da  Pupunha  {Gnilielma  sp.].  Bol.  Mus.  Goeldi 
4  :  474-476.     D  1904. 
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sp.]  ?     Bol.  Mus.  Goeldi  4:  477,  478.     D  1904. 

Huber,  J.  Sobre  os  generos  Vouacapoua,  Vatairea  e  Andira,  Bol. 
Mus.  Goeldi  4  :  469-471.     D1904. 

Huber,  J.  Sobre  as  ilhas  fluctuantes  do  Amazonas.  Bol.  Mus.  Goeldi 
4  :   480,  481.     D  1904. 

Loew,  F.  The  importance  of  plant  variation  and  its  bearing  upon  the 
evolution  of  species.     Ann.  Rep.  Mich.  Acad.  Sci.  6  :   84-87.     1904, 

Macloskie,  G,  Flora  patagonica :  flowering  plants.  Rep.  Princeton 
Univ.  Exped.  Patagonia  8:  139-338.  //.  12-14 -^tf.  2j-6i.  25 
Je  1904. 

Mainini,  C.  La  Vallesia  glabra  (Cav.)  Link,  vulgarmente  llamada 
Ancoche :  estudio  botanico,  quimico  y  farmacodinamico  de  su 

alcaloide  la  vallesina.      1-172.  /.  1-3T.     La  Plata,  1904. 

Mottier,  D.  M.  The  development  of  the  spermatozoid  oi  Chara. 
Proc.  Ind-  Acad.  Sci.  1903 :    137.      1904. 

Mottier,  D.  M.  Further  studies  on  anomalous  dicotyledonous  plants. 
Proc.  Ind.  Acad.  Sci.  1903:    139.      1904. 

Murr,  J.  Additamenta  ad  genus  Chenopodmm.  Magyar  Hot.  Lap.  3  : 

37-39-  pi'  ̂-     5  Ap  1904- 
Includes  descriptions  of  C.  qtterdforme  sp.  nov.  and  C.  Quinoe  orbuans  var,  nov., 

both  from  Brazil. 

Peck,  C.  H.  Report  of  the  State  Botanist,  1903.  N.  Y.  State  Mus. 

Bull.  75:   1-68,//.  O,  84-86.     1904. 
New  species  are  described  in  Enioloma,  Hebeloma^  Hypomyces^  Hydnnm  (2),  Ino' 

cybe  (5),  LactariuSy  Sieretim  and  Ti'icholoma, 

Pierson.  A.  W.  The  occurrence  of  Basisporium  gallarum  MoUiard  in 

Michigan.     Ann.  Rep.  Mich.  Acad.  Sci.  6:   81.     1904. 

Plowman,  A.  B.  Electrotropism  of  roots  (preliminary  communica- 

tion).    Am.  Jour.  Sci.  IV.  18:   145,  146.     Au  1904. 

Plowman,  A.  B.  Electrotropism  of  roots.  Am,  Jour.  Sci.  IV.  18  : 

228-236.  //.  p,  JO.     S  1904. 

Rehm,  H.  Beitrage  zur  Pilzflora  von  Siidamerika  XIV.  Hedwigia 

44:   1-13.     29  O  1904. 
Includes  descriptions  of  32  new  species  in  28  genera;  of  the  genera  2  are  new.  ̂ 
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Roll,  J.  Beitrage  zur  Torfmoosflora  des  Cascadengebirgen  in  Nord- 

Amerika.     Hedwigia44:   46-48.      29  O  1904. 

Schnarf,  K.  Beitrage  zur  Kenntnis  des  Sporangienwandbaues  der 

Polypodiaceae  und  der  CyatJieaceae  und  seiner  systematischen  Bedeu- 

tung.  Sitz.-Ber.  Akad.  Wiss.  Wien,  Math. -Nat.  Classe  113:  549" 

573.  pL     1904. 

Schneider,  C.  K.  Die  Gattung  Berberis  {Euberderis).  Vorarbeiten 

fiir  cine  Monographie.  Bull.  Herb.  Boissier  II.  5:  33-48.  31  D 
1904. 

Smith,  C.  P.  Notes  upon  some  little  known  members  of  the  Indiana 

flora.     Proc.  Ind.  Acad.  Sci.  1903:    133-135.      1904. 

Stephani,  F.  Hepaticamm  species  novae  X.  Hedwigia  44  :  14,  15. 
29  O  1904. 

Includes  Scapania  Geppii  sp.  nov.,  from  Dominica, 

Stuckert,  T.  Contribucion  al  conocimiento  de  las  Graminaceas  Ar- 

gentinas.     Anal.  Mus.  Nac.  Buenos  Aires  III. '4:   43-161.      16  Au 
1904. 

New  species  are  described  (all  by  Hackel)  in  Paspalum^  Setaria,  Artstida,  Siipa^ 
and  Melica  (2). 

Tilton,  G,  H.  An  addition  to  the  fern  flora  of  Vermont.  Rhodora 

6:   235,  236.      16  D  1904. 

Ward,  L.  F.  A  famous  fossil  cycad.  Am.  Jour.  Sci.  IV.  18  :  40- 
52,     Jl  1904.      [Illust.] 
Cycadoidea  Reichenbachiaita  (Gopp. )  Cap.  &  Solms. 

Warner,   L.  A.     The  regeneration  of  seedling   roots  after  splitting. 
M 

1904 

White,  D.     The  seeds  of  yi;2i?m//^^.    Smiths.  Misc.  Coll.  47  :  322-331 
//.  4j^  48.      ID  D  1904. 
With  a  description  of  A,  feriilis  sp.  nov. 

Wieland,  G.    R.     The    proembryo  of  the  Benneitifeae.     Am.   Jour 

Sci.  IV.  18  :   445-447.  //.  20,      D  1904. 
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Abies,    475,    487,    598,    Douglasii,    36S, 
subalpina,    486 

Abortiporus,    470,    483,    493,    distortus, 
483 

Abrams,    L.    R.      Studies    on   the   flora 
of  Southern  California,  537 

Abronia  aurita,  537,  pinetorum,  537, 
villosa,    538 

Acacia    Cavenia,    615,    621 
Acanthospermum    australe,    1 69,    hispi- 

dum,   169,  humile,   170 
Acer  dasycarpum,  147,  floridanum,  454, 

rubrum,   452,  459,   saccharinum,    147, 

Acetabularia  Farlowii,  576,  577 
Acetabulum  Calyculus,  578,  crenulatum, 

577,  57S,  Farlowii,  $-77,  578 
Achroanthes      monophylla,      378,      uni- 

folia,  373 

Acrolasia    congesta,    539,    Davidson- iana,  538 
Acrostichuni  alcicorne,  588-592,  594, 

595,  biforme,  590,  594,  bifurcatum, 

589-591,  594.  grande,  590,  septen- 
trionale,  588,  spicatum,  588,  Stem- 
aria,    ̂ <^0~lg2,    595 

Additions  to  the  fossil  flora  from 
Cliffwood,   New  Jersey,  43 

Adenostoma  fasciculatum  densifo- 
lium,   199 

Aesculus     flava,     89,     parviflora,     466, 
Pavia,    452 

Agariceae,    353,    369,    491 
Agaricon,   369 
Agaricus,  Z^y  84,  z^2,  2^9,  370.  4^9,  49i, 

493,    Aesculi,    84,    89,    91-93,    492, 
betulinus,    95,    campestris,    83,    con- 
fragosus,  84,  M,  93i  94.  loi/  369, 
492,  deplanatus,  84,  91,  92,  492, 
elegans,    91,    juniperinus,    84,    85, 
492,    labyrinthiformis,    85,    quercinus, 

^Z-^^,    95»    491,    492,    repandus,    92, 
speciosus,  485 

Agoseris   attenuata,    136,    aurantiaca, 

137*  elata,  137,  glauca,  13^1  "^11^ 
gracilens,   137,  grandiflora,   137,  ll^- 
mills,  137,  maculata,  136,  pumila, 
136,    roseata,    136,    rostrata,    137. 
villosa,  136 

Agropyron  biflorum,  54^,  547,  biflorum 
andinum,  547,  biflorum  latiglume, 
547,  brevifolium,  547,  ciliatum,  544, 

dasystachyum,     609,     Novae-Angliae, 
67 

?w  combinations,  are  in  bold-face  type, 

543-546,        pseudorepens,  543-546, 
j      pseudorepens       magnum,  544-546, 

Richardsonii  ciliatum,   544,  tenerum, 
543-546,   tenerum  ciliatum,  544-546, tenerum  longifolium,  543,  545r  546, 
tenerum  magnum,  546,  tenerum 
majus,  543,  546,  tenerum  tricho- 
coleum,  546,  violaceum,  545,  546, 
violaceura  andinum,  547,  violaceum latiglume,  547 

Agropyron  tenerum  and  its  allies,  543 
Agrostis,  600,  brevifolia,  600 
Albatrellus,    482 

Alcicornium,  587,  592,  andinum,  593, 

angolense,    592-594,    bifurcatum, 
593,  594,  coronarium,  589,  592,  S94, 
Ellisii,  S92,  594,  grande,  593,  594, 
Hillii,  593,  595,  madagascariense, 

592,  595,  Stemaria,  593,  595,  sum- 
"bawense,   592,  596,  VeitcMi,   593, 
596,    Wallichii,     593,     596,    Wil- linckii,  593,  596 

Alcicornium  of  Gaudichaud,  The  genus, 
587 

Aldunatea,     619,     621,     chilensis,     619. 
gnaphalioides,    619 

Aletrls  aurea,   154,   463,   farinosa,   154, 
463,  lutea,   154,  463,  obovata,  463 

Alga,  Chemical  stimulation  of  a  green,  i 
Allionia  pilosa,   611,   sessilifolia,   611 
Alnus  rugosa,  452 

Alsia,  262,  z'^i,  265,  abietina,  262-264, 
californica,  262,  263^  266,  circinnata, 
262,  longipes,  262,  265,  Macounii,  26s 

Alstroemerla,  621 

Amauroderma,  364,  366,  371,  Chap- 
eri,  266,  367,  coffeatum,  366,  367, 
regulicolor,  366,  367 

American  botanical  literature,  Index  to, 

(1901-1903)  331,  (1904)  49,  117. 
393,   669,   (1905)    173,  231,  269,  439, 

507,   555,  625 
Amphispores    of   the    grass    and    sedge rusts,  35 

Anchistea  \nrginica,   456 
Anemone    chilensis,    619 
Anoectangium,    266,    domingense,    267^ 
Erpodium  domingense,  266 

Antennaria    plantaginifolia,    169,    rosu- 
lata,     1 2  7,    Sierrae-Blancae,     1 27, 
solitaria,  169 

Antirrhinum  em.arginatum,   214,  lep- 
taleum,  214,  ovatum,  213 

5 
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203, 

Antitrichia,    265,    calif ornica,    11(^2.^    265,  j 
2(i6,  curtipendula,  265,  266,  curtipen- 
dula    hispanica,    265,    gigantea,    2(i^, 
pseudo-californica,   2(^2,   2^2^^   tenella, 
2(i^,  tenella  flagellifera,  2^6 

Antrodia,  353,  354,  Z7^,  mollis,  354,  355 
Apinus,     597,     598,     albicaulis,     598, 

Cembra,    598,    flexilis,    598,    Pinea, 

598 Apjohn
ia  

tropica,
  
245,  246,  251 

Aplect
rum,  377,  hyemal

e,  377,  hyemal
e 

pallidum,     2>77f    spicatum,     377,    spi- 
catum  pallidum,   377 

Aplopappus,  619 
Aquilegia  formosa,  194,  Shockleyi, 

i93i  truncata,   194 
Arachnites,  378,  379 
Arctostaphylos  Andersoni,  203,  auricu- 

lata,     202,      203,     canescens, 
franciscana,  201,  pvimila,  202 

Arenaria   brevi folia,    142 

Arethusa  bulbosa,   -^77 
Argylia,   619 
Arietina,    Z7Z 
Arletinum,  2i7Zi  americanum,  374 
Arisaema  Dracontium,  454,  triphyllum, 

453 
Aristida  condensata,  153 
Aristotela,  380 
Aristoteica,  380 
Aristotelia  Maqui,   618 
Arnica  coloradensis,  131,  subplumosa, 

Artemisia  Brittonil,  129,  Chamis- 
soniana  saxatilis,  128,  dracunculoides, 
128,  dracunculoides  Wolfii,  1 28, 
gnaphalodes,  130,  ludoviciana,  129, 
norvegica,  128,  129,  pudica,  130, 
saxatilis,    128,    saxicola,    128,   tln- 
derwoodii,  129 

Arthrodesmus,    552,    Incus,    552,    octo- 
cornis,  552 

Arthur,    J.    C.      Amphispores    of    the 
grass  and  sedge  rusts,  35 

Asclepias  variegata,   147,  453 
Aspergillus,  25-30,  339,  flavus,  339, 

niger,    339,    340 
Asplenium  septentrionale,  588 
Aster  Chapmanii,  169,  coloradensis,  124, 

eryngiifolius,  169 ;  fluvialis,  611, 
longifolius,  611,  paniculatus,  611 

Astragalus,  621,  657,  658,  aboriginorum, 
660,  acerbus,  d^d,  aculeatus,  665,  ad- 
surgens,  659,  alpinus,  659,  amphioxus, 
662,  anisus,  659,  artipes,  664,  as- 
clepiadoides,  661,  Bigelowii,  659,  bi- 
sulcatus,  664,  bisulcatus  decalvans, 
664,  Bodinii,  665,  Brandegei,  660, 
Brewed,  196,  campestris,  (i()(i\  cana- 

densis, 659,  cerussatus,  665,  chamae- 
luce,    662,    christianus,    658,    Cicadae, 

(iG2,  Cicer,  659,  coloradensis,  659,  de- 
cumbens,  d^d,  despcratus,  660,  di- 
physus,  659,  Drummondii,  659,  East- 
woodiae,  664,  elatiocarpus,  665, 
elatus,  665,  Fendleri,  66t,  ̂ (^2,  667, 
flaviflorus,  664,  flavus,  664,  flexuosus, 

^(i2,  666^  Germaini,  619,  glabriusculus, 
660,  goniatus,  659,  gracilis,  ̂ G^^ 
grallator,  d^^,  Hallii,  66t,  (>^2,  667, 
hamosus,  659,  Haydenianus,  664, 
humillimus,  665,  huministratus,  660, 
664,  inceptus,  659,  junciformis,  666, 

Kentrophyta  elatus,  665,  lonchocar- 
pus,  667,  lotiflorus  brachypus,  665, 

Macounii,  660,  microlobus,  663,  mol- 
lissimus,  6$g,  Newberryi,  662,  nitidus, 

659,  oreganus,  664,  oroboides  ameri- 
canus,  660,  Pallasii,  659,  Parryi,  662, 

Patterson!,  661,  pectinatus,  663,  phy- 
sodes,  659,  praelongus,  661,  Preussii 
sulcatus,  664,  procerus,  661,  prunifer, 
658,  Purshii,  662^  racemosus,  659, 
664,  scaposus,  659,  scopulorum,  659, 
sericoleucus  aretioides,   66%,   Shearis, 

660,  Shortianus,  661,  662,  sparsi- 
florus,  660,  succulentus,  658.  sulcatus, 

659,  sulphurescens,  659,  tegetarius  im- 
plexus,  665,  tenuifolius,  666,  Titi, 
195,  tridactylicus,  668,  uintensis,  662, 
vespertinus,     662,     virgultatus,     659, 
viridis     impensus,     665,     Wetherillii, 

66s 

Astragtilus  and  its  segregates  as  repre- 
sented in  Colorado,  657 

Atelophragmaj  658,  660,  aborigi- 
norum, 660,  Brandegei,  660,  ele- 

gans,  660,  glabriuscula,  660, 
Macounii,  660,  Shearis,  660 

Atheropogon  curtipendulus,  37 

AurantiporelluSj    485,   486,   493,   al- boluteus,  486 

Aurantiporus,  485,  487,  493,  Pilotae, 
487-489 Avena,  339 

Avrainvillea,  569,  levis,  565,  566,  584, 
longicaulis,  567,  Mazei,  567,  568,  586, 
nigra,      567,      nigricans,      567,      568, sordida,   566 

Azalea    Candida,    166,    canescens,    166, nudiflora,  452 

Azolla  magellanica,  6\6 

Baccharis,  617,  621,  sagittalis,  621 
Bahamas,  New  Chlorophyceae  from  the, 241 

Baldwinia  atropurpurea,   147,   170 

Batophora,  579,  Oerstedi,  578-580, Oerstedi  occidentalis,  579 Belvisia,   588 

Berks  County,  Pennsylvania,  Crataegus in,  389 
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Berrv,  E.  W.  Additions  to  the  fossil 
flora  from  Cliffwood,  New  Jersey,  43. 
A  Ficus  confused  with  Proteoides, 
327 

Beta,  427,  vulgaris,  419,  422,  426 
Betulites  populifolius,   46,  48 
Bjerkandera,  470,  477,  493,  ̂ 33.  adusta, 

633.    634,    fragrans,    634,    636,    fu- 
mosa,  634,  635 

Blepharocalyx,  617,  618 
Blephariglottis       Blephariglottis,       376, 

grandiflora,  373,  376,  leucophaea,  376 
Blodgettia,     247,     Bornetii,     247,     con- 

fervoides,  247 
Bolbitis,   587,   588 
Boldoa  fragrans,  621 
Boletus  abietinus,  654,  adustus,  634, 

adustus  crispus,  634,  Aesculi-flavae, 
89,  albidus,  482,  betulinus,  473,  car- 
pineus,  634,  cervinus,  656,  ciner- 
ascens,  656,  cinnabarinus,  489,  con- 

•  chifer,  480,  confragosus,  S6,  492,  de- 
cipiens,  97,  distortus,  483,  favus,  100, 
frondosus,  481,  fumosus,  635,  fusco- 
porus,  634,  giganteus,  481,  hirsutus, 
480,  649,  Igniarius,  369,  imberbis,  477, 
63s,  incarnatus,  654,  isabellinus,  634, 

lacteus,  92,  lucidus,  490,  membran- 
aceus,  648,  nigromarginatus,  649, 
pelleporus,  634,  Pini,  367,  pinicola, 
490;  pubescens,  645,  resupinatus,  365, 
reticulatus,  1 00,  squamosus,  484, 

suaveolens,  63J,  suberosus,  634,  sub- 
squamosus,  482,  suplnus,  36$,  tenuis, 
100,  Tulipiferae,  472,  undulatus,  476, 
unicolor,  97,  492,  638,  versicolor,  642, 
villosus,    356 

Botanical    literature,    American    (1901- 

1903)    33'^^    (1904)    49,   117,   393,   669, 
(1905)    173/  231,   269,   439,   507,  SSSy 62s 

Botrychium,    219,    decompositum,    220, 

221,  Jenmani,  220,  221,  obliqunm,  220, 
ternatum,    219,    Underwoodianuin, 
220-222,   virginianum,   453 

Botryophora,     579/    S8o,     Conquerantii, 
578,   occidentalis,    579/   Oerstedi,   579 

Botrytis,   28-30 
Bowlesia,  617 
Brachiolejeunea  corticalis,  179 
Brachyphyllum     crassum,     44, 

carpum,  44,  48 
Brasenia   purpurea,    457 
Brassica  Rapa,  616 

Britton,  E.  G.     Bryological  notes,  261 

Bryological  notes,  261 
Bryopsis    Duchassaingii,    579 
Bumelia  lycioides,  454 

Cacalia   diversi folia,    170 

Cajophora,  617 

macro- 

132, 

133, ^33> 

132, 

13-2, 

Cakile,  453 

Calandrinia,  621,  affinis,  620 
Calceolaria,    617-620,    adscendens,    617, 

nudicaulis,  617,  purpurea,  617 
California,     Studies    on    the    flora    of Southern,  537 

Caloporus,    482 

Calypso,  382,  610,  borealis,  382,  bul- bosa,    382 

Canna,  155,  angustifolia,  158,  elegans, 
158,  flaccida,  154-158,  flava,  155,  156, 
glauca,  155.  156,  glauca  flaccida,  155, 
indica,    158,   Reevesii,   155-157 

Cannacorus,  155 

Cannon,  W.  A.  A  new  method  of 
measuring  the  transpiration  of  plants 
in  place,  515.  On  the  transpiration 
of  Fouquieria  splendens,  397 

Capsella   Bnrsa-pastoris,    616 
Cardamine  alsophila,  620 
Carduus  altissimus,  132,  133,  araneo- 

sus,  6t2,  Centaureae,  132,  colorad- 
ensiSy  1 32,  Drummondii, 
floccosus,  133,  Flodmanii, 
Hookerianus,  131,  Nelsonii, 
oreophilus,  131,  Osterlioutii, 
Parryi,      612,      perplexans/ 
puTchellus,       612,       scariosus, 

spathulatus,  612,  Tracyi,  133,  un- dulatus,  133 

Carex,  460,  cherokeensis,  454,  455,  460, 
461,  Douglasii,  40,  41,  glaucescens, 
460,  Hoodii,  40,  41,  reniformis,  461, 
squarrosa,  460,  striata,  46a,  stricta, 
40,  usta,  40,  41,  verrucosa,  460, 
Walteriana,  460 

Carphehorus   tomentosus,    1 68 
Carpites  minutulus,  47 

Carpolithus   mattewanensis,   48,   os- 
tryaeformis,  47,  virginiensis,  47,  48 

Caryopitys,    597,     edulis,     597    mono- 
phylla,   597 

Castilleia    Clenientis^    212,    foliolosa, 

213 

Catalpa,  147 

Caulerpa  crassifolia,  574,  575,  pinnata, 

575,  plumaris,  576,  racemosa  coryne- 
phora,  575,  aertularioides,  576, 
taxifolia  crassifolia,  574-57^ 

Cedrela  odorata,  473 

Celastrophyllum  elegans,  46,  48 
Centaurea     chilensis,     617,     melitensis, 

616,  617 

Cephalanthus,    1 46 

Cephalophora  aromatica,  621 Ceratanthae,    273,    274 

Ceratolejeunea,  190,  273,  274,  277,  27S, 
brevinervis,  282,  284,  cornuta,  273, 

cubensis,    189.    190,  ■  patentissima, 

286,  288,  290,  Schwaneckei,  278,  282, 
284,    290,    Sintenisii,    278,    285,    286. 
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spinosa,  278,  280,  2S2,  284,  290, 
spinosa  flagelliformis,  280,  valida, 
280,  281,  282,  284,  290,  variabilis, 
284-286 

Ceratophyllum  demersutn,   160 
Cercis  canadensis,  454 
Cerexis,  535,  620,  azureus,  535,  bax- 

aniensis,  535,  caerulescens,  535>  gi- 
ganteus,  57,  528,  Qtiisco,  617,  618; 
serpentinus,  535,  speciosissimus,  535, 
splendidus,  535 

Cerioporus,    484     - 
Cerrena,  83,  97,  491-493?  cinerea, 

97,  unicolor,  97-99,  492 
Cerrenella,  354,  361,  371,  coriacea, 

361,  tabacina,  361 
Cestrum  Parqui,  616,  618 
Chaetanthera,  619 
Chantransia,  574 
Chara  Hornemanni,   580 
Cheilolejeunea     decidua,      188,      189, 

phyllobola,    179,    187,   189,  versifolia, 189 

Cheiropleuria,    588 
Chemical  stimulation  of  a  green  alga,  i 
Chile,    Observations    on    the    flora    of 

central,  615 
Chloraea,  621 
Chloroform,  Stimulation  of  Sterigmato- 

cystis  by,  "337 
Chlorophyceae,  New,  241,  563 
Chondrophora  nudata,  168,  virgata,  168 
Chondrus,  583 
Chordaria  flagelliformis,  246 
Chroococcum,  26 
Chroolepus,  431,  aureus,  431-434,  um- 

brinus,   431 
Chroolepus  aureaus  a  lichen,  431 
Chrysogonum  virginianum,  453 
Chrysoma  cuneata,  215,  fasciculata^ 

215,  Merriami,  215,  pauciflosculosa, 
168,  pinifoHa,  216 

Chuquiraga,  621,  oppositifolia,  619 
Cladium  efFusum,  459,  mariscoides,  459, 

460 Cladoceplialus,  569,  scoparius,  569, 
584 

Cladomeris,  481 
Claytonia  virginica,  465 
Clematis   biflora,    193,    lasiantha,    193, 

pauciflora,  193 
Clil?wood,    New    Jersey,     Fossil    flora 
from,  43 

Cliftonia,    150,    monophylla,    147 
Closterium,  550,  abniptum,  550,  acer- 

osum  elongatum,  550,  costatum,  550, 
decorum,  550,  Dianae,  224,  225,  229, 
incurvum,  550,  Leibleinii,  550,  linea- 
turn,  224,  229,  Lunula  intermedium, 
550,  monoliferum,  550,  setaceum,  550, 
striolaturfi,  550,  Venus,  550 

Cnemidopliacos,  658,  66^y  flavus,  664 
Cnicus  Drummondii,   132 
Coastal  plain  of  Georgia,  Explorations 

in  the,  141,  451 

Coccocladus  occidentalis,   579,   occiden- 
talis    Conquerantii,    579,   occidentalis 
laxus,  579,  580 

Codiophyllum,  569 
Codium,  244 

Coeloglossum  bracteatum,  376 
CoUetia,  618,  ferox,  617,  621 

Colliguaya,  621,  integerrima,  618,  odor- 
if  era,  617,  618 

Collinsia    br  achy  siphon,    2 1 4,    incon- 
spicua,  215,  parviflora,  215 

Cololejeunea,    183,    185,    Biddlecomiae, 
185,  diaphana,  184,  185,  192 

Colorado,  Astragalus  and  its  segregates 
as  represented  in,    6S7 

Colorado,  New  plants  from,  611 
Coltricia,    354,    363,    371,    cinnamomea, 

363,    Memmingeri,    363,    obesa,    363, 

parvula,    363,    perennis,    363,    tomen- tosa,   363 

Coltriciella,    354,    363,    371,    dependens, 

Colura,  273,  274,  cubensis,  189,  spinosa, 
278,  variabilis,  285 

Colurolejeunea,   183,  274 
Conopholis,    147 
Convolvulus,  1 39,  ambigens,  1 39, 

americanus,  140,  arvensis,  139,  617, 
interior,  140,  repens,  140 

Conyza,  617 
Corallorhiza  multiflora  flavida,  373 
CoriolelluSy   470,   481,   493,    Sepium, 

481 

Coriolo
psis,  

  
354,    358,    371,   crocata

, 

358,  gibberulosa,  358,  359,  occi- dentalis, 358,  653 

Coriolus,  470,  480,  493,  633,  640, 
abietinus,  642,  654,  albocervinus,  646, 
arenicolor,    642,    652,    armemcolor, 

642,  649,  biformis,  642,  653,  brachy- 
pus,  642,  646,  Drummondii,  642,  647, 
ectypus,  642,  644,  riabellum,  642, 
648,   floridanus,    641,    644,    haedinus, 
642,  647,  632,  hirsutulus,  641,  643* 
hirtellus,  642,  652,  ilicincola,  642, 

647,  membranaceus,  642,  648,  nigro- 
marginatus,    642,    643,    649,    653. 
pargamenus,  641,  642,  644,  648,  654, 
^55f   pinsitus,    642,    651,    planellus, 

642,  649,  pubescens,  642,  645,  Sart- 
wellii,  642,  646,  sericeohirsutus, 

642,   651,   sobrins,    642,   649,   sub- 
luteus,   642,  646,  Sullivantii,   642, 
650,  tener,  642,  653,  velutinus,  652, 
versicolor,  641-643,  650 Cornus  florida,  452,  454 

Cortinarius,  301,  302,  alboviolaceus,  3^3, 
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320,  amarus,  318,  anfractus,  319,  an- 
nulatus,    310,    313,    319,    armeniacus, 
321,  armillatus,    307,    308,    319,    At- 
kinsonianus,  316,  318,  324,  badius, 
3191  Berlesianus,  319,  bolaris,  315, 
3 1 9,     Braendlei,     79,     caerulescens, 
319,  caespitosus,  320,  callisteus,  320, 
castaneus,  320,  cinnabarinus,  320,  cin- 
namomeus,  320,  collinitus,  318,  cor- 
rugatus,  318,  croceo-caeruleus,  319, 
croceocolor,   314,  319,   323,  croceus, 
320,  cylindripes,  306,  318,  321,  de- 
ceptivus,  320,  324,  325,  distans,  321, 
elatior,  322,  flavifolius,  310,  319,  ful- 

319,  fuscoviolaceus,  320, 
herpeticus,  322,  lignarius,  320, 
lilacinus,  320,  Morrisii,  79,  multi- 

formis,     315,      318,      obliquus,      320, 
olivaceo-stramineus,  309,  318,  322, 
paleaceus,  320,  pholideus,  319,  pur- 
purascens,  319,  sanguineus,  320, 
semisanguineuSj    320,    semisanguineus 
flamineus,  320,  sphaerosporus,  319, 
squamulosus,  305,  307,  310.  3i5,  3i9, 
sterilis^   304,   319,   321,   subflexipes, 
320,   torvus,   315,   319,   turmalis,   310, 
umidicola;  313,  320,  2^22,  vibratilis, 
318  ̂ 

Corythium,  156,   157 
Cosmarium,  551,  amoenum,  551,  bire- 
mum,  552,  connatum,  551,  exiguum, 

552,  granatum  subgranatum,  552,  in- 
termedium, 552,  Meneghinii,  552,  or- 

biculatum,  225,  22^,  ornatum,  551, 

phaseolum,     55  r,     pseiidoorbicula- 
tum,  225,  229,  pyramidatum,  551, 
taxichondrum,  551 

Cotula,  620,  coronopifolia,  616 
Covillea  tridentata,  518,  528 

Crataegus,  389,  452,  454.  aestivalis,  112, 
X46,  crocata,  2>^o,  Cydonia,  Z9^t 
georgiana,  i6x,  455^  moselemensis, 
391,  moselemensis  corrugata,  391, 

punctata,    389,    390,   punctata  muta- 
bilis,  390,  Triosteum,  392 

Crataegus  in  Berks  County,  Pennsyl- 
vania,  389 

Crepis  angustata,  i35i   i36>  confusa, 
135,  denticulata,   135.  glauca,   i34» 
i35»    gracilis,    135,    136,    intermedia, 

136,  intermedia  gracilis,  136,  occi- 
dentalis  gracilis,  135,  perplexans, 

134,  petiolata,  134*  riparia,  13s, 
runcinata,    134,    i35,    tomentulosa, 134 

Criosantlies,  
z7^,  arietina,  

374>  bore- alis,  374 

Cryphaea  leptoclada,  261,  Ravenelli,  2(iZ 
Cryptanthe  ambigua,  204,  trifurca,  203 
Cryptocarya    Peumus,    617,    618 
Cryptoporus,  490,  493,  volvatus,  490 

Ctenophyllum,  658,  S^2,^  pectina- tum,  663 

Cuba,  A  summary  of  Wright's  explora- tions xn,  291 

Cubamyces,  470,  480,  493,  cubensis, 

480 

Cunninghamites,  45,  Oxycedrus,  45 
Cuscuta,  616 
CusHMAN,  J«  A.  Notes  on  the  zygo- 

spores of  certain  New  England  des- 
mids,  with  descriptions  of  a  few  new 
forms,  223.  The  desmid  flora  of Nantucket,  549 

Cyclomycetella,  354,  z^^^  Zl"^*  pavonia, 

362 

Cyclopo
rus,  

370,  371,  Greenei,
   

370 
Cylindro

cystis, 
   

549,    Brebisso
nii,    

549^ 
Brebissonii  minor,  549 

Cylindropuntia,    532 
Cynara  Cardunculus,  616,  617 
Cynoglossum  Austinae,  203 
Cyperus    vegetus,    616 
Cypripedium,  373,  374,  acaule,  375,  376, 

album,  375,  arietinum,  374,  bulbosum, 
374,  382,  Calceolus,  374,  canadense, 
375)    fiavescens,    375,    hirsutum,    374, 
375,  luteum,  374,  parviflorum,  374, 
375,  pubescens,  374*  375,  reginae,  375, spectabile,  375 

Cystium,    657,    659,    dipbysum,    659, 
ineptum,   659 

Cytherea,  382,  610,  borealis,  382,  bul- bosa,  z%2 

Daedalea,  %z>  84,  491,  albida,  86,  amani- 
toides,  92,  ambigua,  89-91,  angustata, 
87,  applanata,  92,  betulina,  95,  492, 
betulina  velutina,  q6,  confragosa,  84, 
%(i,  87,  corrugata,  Z^,  deplanata,  91, 

92,  discolor,  86,  87,  elegans,  91,  t-^-j^ 
ferruginea,  6^$^  gibbosa,  617,  glaber- 
rima,  89,  90,  indica,  92,  laevis,  92, 
mollis,  354,  Palisoti,  92,  Pini,  367, 
pkmibea,  94,  polita,  92,  puberula,  95, 

637,  quercina,  84,  85,  94.  quercina 
nigricans,  85,  repanda,  92,  rubescens, 
S6,  6:^7,  sanguinea,  479,  subtomentosa, 
93,  tortuosa,  98,  tricolor,  87,  unicolor, 

97-99,  vetusta,  368,  violacea,  94,  vo- 
rax,  z^2i,  zonata,  %6 

Daedaleopsis,  83,  84,  492 

Dasycladus  Conquerantii,  578,  580,  occi- dentalis,  579 

Delphinium  Cuyamacae,  538,  Han- seni,  538 

Dendroalsia,  2^2^  abietina,  z^^z-^ 
2^1,  circinalis,  264,  longipes,  265 

Dendrophagus^  469,  473*  493»  Colos- sus, 473 

Dermocybe,   303,   305>   3^9 
Deschampsia     alpicola,     601,     alpina. 
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60 1,    bottnica,    601,    caespitosa,    601, 
caespitosa    alpina,    601 

Desmid   flora    of   Nantucket,    549 
Desmidium,  553,  Swartzii,  553 
Desmids,   Notes   on  the  zygospores  of, 223 

Dicerandra  
odoratissima,  

166 
Dichromena,   

146,  latifolia,   
133 

Dlholcos,   658,  664,  bisulcatus,  664, 
decalvans^  664,  Haydenianus,  664 

Dioscorea  humxfusa,  616 
Diospyros  primaeva,  46,  48,  virginiana, 

166 

Diphyllum,   378,   379 
Diplacus   aridus,    540 
Diplasiolejeunea,    183,    pellucida, 

unidentata,   183,   184 
Diposis  Bulbocastanum,  61  g,  620 
Dirca  palustris,  148,  466 
Disticlilis  maritima  striata,  602,  spkata 

striata,   602,   striata,   603 
Distomaea,    3 78,    379 
Drimys  Winteri,  618,   620 
Drosera,    113 
Dndresnaja    canescens,    574 
Dudresnaya  coccinea,  573,  574,  crassa, 

572-574,  585,  ptirpurifera,  573 
Dulichivim,    113 
Dupatya  flavidula,  462 

Earliella,    470,   478,    493,    cubensis, 

184, 

New  species  of  western 
478,  479 

Eastwood,  A. 
plants,  193 

Eatonia    intermedia,    602,    obtusata, 
602,  603,  obtvisata  robnsta.  602,  penn- 
sylvanica,  602,  603,  robusta,  602 

Eccreniocarpus  scaher,  618 
Echinocactus,  529 
Effect  of  concentrated  solutions  on  os- 

motic activity,  415 
Elaphoglossum,  587,  588 
Eleocharis,  146,  620,  palustris,  616,  stri- 

atula»   619 
Elfvingia.  364,  368,  371,  fasciata,  368, 

fomentaria,  368,  Lionnetii,  368,  lip- 
siensis,  368,  megaloma,  368,  renifor- 
niis;  368,  tornata,  368 

Elliottia  racemosa.   165 
Elodea,  339,  canadensis,  339 
Elymus    ambiguus,    609,    salinus,    609, 

strigosus,  609,  villiflorus,  609 
Encelia   farinosa,    519,    528 
Enslinia,  482 
Epliebe  pubescens,  432 
Ephedra,  621,  andina,  617,  619 
Epidendnim  conopseum,    159 
Epipactis  convallarioides,   380 
Epiphegus,  147 
Erigeron,  617.  Earlei,  126,  glabellus, 

125,    126,   glandulosus,    126,    macran- 

thus,     125,     nematophyllus,     1 24, 
Peasei,     126,     radicatus,     124,     126, 
salicinus,    125,  Smithii,    125,  sub- 
trinervis,   125,  vetensis,   126,  Vree- 
landii,  125 

Eriocaulon  compressnm,  457,  462,  de-" 
cangulare,  461,  462,  lineare,  461-463, 
septanguiare,   462,  texense,  463 

Eriocoma  cuspidata,  38 
Eriogonum  fasciculatum,  216 

Eriophorum  'virginicum,    113 Entrichium  muriculatum,  204 
Erodium,  616,  cicutarium,  617 

Erpodium,  266,  biseriatum,  268,  CU- 
bense,  267,  diversifolium,  268,  do- 
mingense,  266-26S,  Pringlei,  268 

Eryngium  aquaticum,  164,  aromaticum, 
165,  foetidum,  165,  paniculatum,  618, 
praealtum,  164,  virginianum,  164,  165 

Erythronium   aniencanuni,   453 
Escallonia,   618,   620,   arguta,  621 
Euastrum,  551,  abruptum,  551,  affine, 

551,  binale,  551,  didelta,  551,  ele- 
gans,  551,  fissum,  551,  oblongum,  551, 
pinnatum,  551 

Eucalyptus   dubia,   47,   Wardiana,    47 
Eugenia,  618 
Euosmolejeunea  duriuscula,  179,  opaca, 

179      ^ 

Euphorbia   
floridana,    162,   sphaerosper- 

ma,    2  62 Eurhynchium    circinnatum,    265 
Eurystylus,   157,  flaccidus,   155,   156 
Evans,    A.    W.      New    or    noteworthy 

Hepaticae  from  Florida,  179.     Hepati- 
cae  of  Puerto   Rico,  272 

Explorations    in    the    coastal    plain    of Georgia,    141,    451 

Explorations  in   Cuba,   A   Summary  of 
Wright's,  291 

Fabiana  imbricata,  621 
Fagus   americana,    147,   454 
Favolus,  83,  99,  354,  355,  37^,  4^9,  47^, 

493.   europaeus,   99,    hirtus,    99,    355, 
471,  tenuis,  99,  100,  102,  103,  355. 
471,  variegatns,  99,  101,  355,  47i, villosus,   s5^ 

Fcstuca  brachyphylla,  608,  Earlei,  60S, 
ingrata,     608,     minutiflora,     608, 
ovina,  608,  ovina  ingrata,  608,  rubra, 608 

Ficus,  327-329,  Berthoudi,  329,  daph- 
nogenoides,  329,  elongata,  329, 
fasciculata,  328,  Krausiana.  329, 
lanci folia,  328,  ligustrina,  32S,  pro- 
teoides,  329,  330,  sapida,  328,  sus- pecta,  329 

Ficus  confused  with  Proteoides,  327 
Fimbristylis  diphylla,   154 
Fissipes  acaule,  ;i76 
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Flammula  multifolia,  yg 
riaviporellus,    485,    493,    Splitger- 

beri,  486 
Flaviporus,  354,  360,  371,  crocitinc- 

tuSj  360,  rufoflavusj  360 
Flora,  Rocky  Mountain,    123,   597 
Flora  of  central  Chile,  Observations  on 

the,  613 
Flora   of   Southern    California,   Studies 

on  the,  537 
Florida,  New  Chlorophyceae  from,  241 
Florida,  New  or  noteworthy  Hepaticae 

from,    179 
FoeriicuKiin  vulgar e,  616 
Fomes,    469, 367, 

Au- 
491. 
491, 

401,    403, 

49O5  493.  Abietis, 
alboluteus,  486,  annosus,  491, 
berianus,  491,  Ellisianus, 
fraxinophilus,  491,  geotropus, 
Laricis,  49i,ligneus,  491,  Meliae,  491, 
perpusillus,  491,  populinus,  491, 
regulicolor,  367,  roseus,  491,  rubri- 
tinctus,  491,  scutellatus,  491,  stipi- 
tatus,  491,  ungulatus,  41 

Fomiteae,  353,   364,  490 
Fomitella,  364,  z^Sf  37i,  supina,  365 
Fomitopsis,  490 
Forsstroemia,  262,  26^^  trichomitrion, 263 

Fossil     flora     from     CHffwood,     New 
Jersey,  43 

Fouquieria    splendens,    397, 

Fouquieria  splendens,  On  the  transpira- 
tion of,  397 

Franklinia  Alatamaha,   131 
Fraxinus    arizonica,    528 
Fruit  of  Opuntia,  238,  531 
Frullania,  267,  caroliniana,  179,  Kunzei, 179 

Fucus  Areschougii,  5S1-5S3,  inflatus, 
583,  pinnatus,  575,  57^*  platycarpus, 
581,  ̂ ^2,  plumaris,  S7^,  Poitei,  583, 
sertularioides,  576,  spiralis,  581-5831 
vesiculosus,   581,  582 

Fumaria  media,  616,  617 

Funalia,    354,    356,    371,    4^9i    clado- 
trieha,  356,  357,  Mons-Veneris,  ^$6^ 
stuppea,  356,  villosa,  356 

Fungi,  New  species  of,  77 

Further   notes   on  the   orchids   of   cen- 
tral New  York,   573 

Further  observations  on  Taxodium,  105 

Gaertneria   linearis,    133,    134*   tenui- 
folia,  134 

Ganoderma,    364,    366,    371.    490,    493> 
Chaperi,      367.      flabelliforme,      3^4. 
nutans,  364,  Oerstedii,  3<54,  parvulum, 

364,     sessile,     364,     sulcatum,     364. 

Tsugae,  364,  490,  zonatum,  364 

w 

Generic  names  of  mosses,  Some  changes 
in,  261 

Genus  Alcicornium  of  Gaudich^ud,  The, 587 
Genus  Cortinarius,  The,  301 
Geoprumnon,    657,    658,    crassicarpum, 

658,  succulentum,  6$^ 
Geopyxis  nebulosoides,  80,  nebulosa, 81 

Georgia,  Explorations  in  the  coastal 
plain  of,  141,  451 

Geranium,    459,    maculatum,    162,    453, 454 

Gerardia   Plukenetii,   167 
Gibbesia  Rugelii,  160 
Gilia  caruifolia,  540,  tenuiflora  altis- sima,  540 

Globifomes,   364,    :^67,   ̂ 71^   graveolens, 

Gloeophyllum,  370,  371,  Berkeleyi, 
370,  hirsutum,  370,  pallidofulvum, 
370,  striatum,   370 

Gloeoporus  conchoides,  635 
Gloeosporium,  28 
Glyptostrobus,  108 
Gnaphalium,   453,   621 
Godetia  delicata,  539,  epilobioides,  540 
Gomontia,   250 
Goniolithon  strictum,   245 
Gordonia,   150,  pubescens,   151 
Gracilaria,    583,    Poitei,    583 
Granimitis  myosuroides,  73^  74 

Graphephorum,  602,  Sbearii,  602 
Grass  rusts,  Amphispores  of,  35 
Gratiola  pilosa,  457,  ramosa,  457 
Grifola,   470,   481,  493,   Berkeley!,   482, 

fractipes,  482,  frondosa,  482,  poripes, 
482,  ramosissima,  482,  Sumstinei,  482 

Gruber,    C.    L.      Crataegus    in    Berks 
County,  Pennsylvania,  389 

Gymnozyga,  553,  moniliformia,  S53 
Gyrostachis,    380 

Gyrostachys,    380,    610,    cernua,    381, 

gracilis,    381,    latifolia,    381,    ochro- 
leuca,  381,  plantaginea,  381,  praecox, 
382,  stricta,  3S1,  vernalis,  382 

Habenana   fimbriata,   376 
Halesia  tetraptera,   634 
Halimeda  brevicaulis,  564,  565,  586, 

cuneata,  242,  favulosa,  563-565,  584, 
586,  incrassata,  586,  macrophysa,  564. 
Monile,  565,  multicaulis,  565,  scabra, 
241-244,  246,  251,  tridens,  5641  5841 

586,  tridens  Monile,  564,  Tuna,  242- 

244,  246,  564,  Tuna  platj'disca,  242 
Hamosa,  657,  659/  leptocarpa,  659,  Nut- 

talliana,  659,  scaposa,  659 
Hansenia,  480,  640,  hirsuta,  640 

Hapalopilus,  354,  3S5.  37i,  fulvitinctus, 
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355»     gilvus,     355»     hispldulus.     355, 

Iicnoides,  355*  rutilans,  355,  sublilac- inus,  355 
Harper,  R.  M.  Further  observations 

on  Taxodium,  105.  Phytogeographical 
explorations  in  the  coastal  plain  of 

Georgia  in  1903,  14^-  Phytogeo- 
graphical explorations  in  the  coastal 

plain  of  Georgia  in  1904,  451 
Harpalejeunea,   287,  288 
Harris,  J.  A.     The   fruit  of  Opuntia, 

53X Hastings
,  G.  T.     Observati

ons  
on  the 

flora  of  central  Chile,  615 
Hebeloma,  302 
Helenium,  467,  Hoopesii,  529 
Helianthemum  corymbosum,  453 
Helianthus  aridus,    127,  heterophyllus, 

170,  Icnticularis,   127,  petiolaris,   127 
Hepatica,  459,  triloba,  453 
Hepaticae  from  Florida,  179 
Hepaticae  of  Puerto  Rico,  zyz 
Herposiphonia,   571 
Heterobasidion,   491 
Heterobasidium,    491 
Heuchera  Merriami,  199 
Hexagona,  99,  469,  470,  493,  aculeata, 

102,  alveolaris,  471,  brunneola,  471, 
caperata,  47 1 ,  carbonaria,  1 03,  cin- 
gulata,  102,  cucullata,  471,  daedalea, 
471,    fasciata,    103,    favoloides,    100, 
floridana,  471,  fragilis,  471,  hirta,  99, 
hispidula,  471,  hondurensis,  471,  in- 
durata,  471,  leprosa,  102,  micropora, 
471,  Mori,  99,  470,  pallens,  103, 
papy  racea,  i  o  r ,  polygramma,  1 00, 
portoricensis,  471,  princeps,  471,  pur- 
purascens,  471,  sericea,  651,  652, 
Taxodii,  471,  tenuis,  100,  tessellatula, 
471,  unicolor,  102,  103,  variegata, 
loi,  102,  variegata  menibranacea, 
loi,  102,  vittata,  103,  Wilsonii,  471 

Hexaptera,     (i2o^     622,     linearis,     622, 
purpurea,  622 

Hicoria     aquatica,     1 11,     glabra, 
ovata,  453,  454 

Hieracium     albiflorum,     217,     argutiim, 
217.  Grinnellii,  217,  Parishii,  217 

Holcophacos,  662 
Homalobus,    658,    €(i&,    acerbus,    (i(>(i, 

caespitosus,  ^^^^  carapestris,  666, 
camporum,  (>^6,  Clementis,  6^6,  de- 
cumbens,  6^6,  decurrens,  666,  Fend- 
leri,  f)^-],  flexuGsus,  d^S^  667, 
grallator,    666,   Hallii,    667,   hy!o- 

'  philus,  666,  junciformis,  666,  mac- 
rocarpus,  667,  proximus,  667, 
Salidae,  667,  tenellus,  666,  tenui- 
folius,  666,  wingatanus,  666,  Wolfii, 66s 

Homalocenchrus  hexandrus,   146 

454, 

Hookera  filifolia,  537,  multipeduncu- lata,   537 

Hordeum  jubatum,   616,   murinum,   616 
Horkelia  californica,  195,  glandulosa, 

195 

Hormidinin,  
26 

HoRNE,  W.  T.  A  new  species  of  Leni- bosia,  69 

House,  H.  D.  Two  new  species  of 
Convolvulus  from  the  western  United 
States,  139,  Notes  on  New  Jersey 
violets,  253.  Further  notes  on  the 
orchids  of  central  New  York,  373 

H^oustonia   rotundifolia,    457 
Howe,  M.  A.    Phycological  studies,  241, 

563 
Hydnaceae,  98 
Hydnum  trachyodon,  361 
Hydrocotyle,  620 
Hydrocybe.  303,  319 
Hymenocallis,  453,   463,   464 
Hymenogramme  javensis,  94 

Hypericum    acutifolium,    457,    fascicu- latum,  113,  146,  457 

Hypnum  nudicaule,  261 

Ibidium,  380,  610,  cernuum,  381, 
gracile,  381,  ochroleucuniy  381, 

plantag-ineum,  3S1,  porrifoliuta, 

610,,    spirale,    380,    'strictum,     381, vernale,  381 

IleXj  113,  myrtifolia,  113,  opaca,  647 
Index  to  American  botanical  literature, 

(1901-1903)     331,     (1904)     49,     117, 
393,   669,    (1905)    ̂ 72f   231,   269,   439, 
S07.  555,  (>2S Inocybe,  302,  313 

Inoderma,   362,  radiatum,  z^2 
Tnodermus,  362,  hispidus,  362 
Inoloma,  79,  303,  311,  3i9 
Inonotus,  354,  2^^,  37^1  amplectens, 

362,  corrosus,  362,  cuticularis,  362, 
dryophilus,  2^^j  fibrillosus,  489, 
frutlcum,  362,  hirsutus,  362,  jamai- 
censis,  362,  perplexus,  362,  pusillus, 
:i62,  radiatus,  :^62,  texanus,  362,  Wil- sonii,  362 Iris,   453 

Trpex,  486,  Bresadolae,  472,  canescens, 
472,  coriaceus,  361,  crassus,  471,  472, 
epiphylla,  653,  lacteus,  472,  maximus, 
93j  mollis,  471,  pallescens,  472, 

pityreus,  361,  sinuosus,  472,  tabaci- 
nus,  361,  trachyodon,  361,  Tulip- iferae,  472 

Irpiciporus,    469,    471,    493,    mollis, 
471,  Tulipiferae,  471,  472 

Ischnoderma,    353,    354,    371,   fuligino- 
sum,  354 

Isotria  x^erticillata,  ̂ 77 
Itea  virginica,  459 
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Jamaica,  A  new  Botrychium  from,  219 
Jamaican  species  of  Polypodimn,  ^z 
Jepsonia  heterandra,  201,  Parryi,  201 
Jonesiella,  (>s^,  661,  asclepiadoides, 

661        .  r 
Juglans  nigra,  453,  454 
Juncoides      carapestre,       610,       inter- 

mediuBi,    610,   pilosum,    154 
Juncus,     453,     620,     intermedins,     610, 

multiflorus,   610,  pictus,  620 
Jungermannia,    2'j'z,    calyptrifolia,    273, 

connata,    182,    subfusca,    190,   uniden- 
tata,  183 

Juniperus    californica    utahensis,     598, 
Knightii,     598,     occidentalis     mono- 
sperma,    598,    scopulorum,    598,    vir- 
giniana,   652 

Kageneckia   angustifolia,    618,   oblonga, 
617,  6t8,  621 

Kallstroemia  maxima,   528 
Kalmia  latifolia,   147,   148 
Kauffman,    C    H.      The   genus    Corti- 

narius,   301 
Kentrophyta,   658,   665^   aculeata,   6S^, 
impensa,  665,  virldis,  665,  Wolfii, 665 

Koeleria  cristata,   384 
Kulinistera  pinnata,  162 

Lachnocaulon   anceps,   462 
Lactarius   fullginosus,   78,   Gerardii,  78, 

lignyotus,  78,  Sumstinei,  78 
Laetiporus,  485,  493,  speciosus,  485 
Laretia   acaulis,   619 
Larix,   598,   Cedrus,   598,  decidua,   598, 

Strobus,  598 
Lasia,  263,  trichomitrion,  263 
Latham,  M.  E.     Stimulation  of  Sterig- 

matocystis  by  chloroform,  ZZ7 
Lathyrus  Goldsteinae,   197 
Laurencia,    583,    mexicana,    583,    tuber- 

culosa, 583 
Laurus  proteaefoUa,  46,  48,   Sassafras, 

357 
Leitneria  floridana,  151 

Lejeunea,  267,  2*7-^,  amerlcana,  179,  187, 
biseriata,  268,  brevinervis,  278,  282, 

ceratantha,  278,  282,  284,  288,  cor- 
nuta,  278,  285,  cubensis,  189,  cyclo- 
stipa,  190,  decidua,  188,  ensifolia, 

185,  ensifolia  pigmaea,  185,  fiori- 

dana,  185,  187,  188,  192,  glances- 
cens,  188,  patentissima,  278,  286, 

287,  quinqueumbonata,  187.  Sagrae- 
ana,  190,  19T,  serpyllifolia,  187, 

spinosa,  278,  280,  subfusca,  190, 
Sullivantii,  268,  unidentata,  183, 
variabilis,  278,  284.  285 

Lembosia,  69-71,  Rolfsii,  69 
Lembosia,  A  new  species  of,  69 

Lemna  gibba,  5i6,  minor,  616 
Lenzites,  83,  95,  491-493,  abietina,  95, 

applanata,  92,  Berkeleyi,  96,  97, 
betulina,  95,  96,  492,  bicolor,  86,  87, 
Cookeii,  86-88,  Crataegi,  86,  87,  cu- 
bensis,  ̂   95,  96,  492,  deplanata,  91, 
glaberrima,  89,  90,  heteromorpha, 
9S»^  Klotzschii,  86,  Lyallii,  87,  Pali- 
soti,  92,  platypoda,  92,  polita,  92,  94, 
proxima,  86-88,  repanda,  92,  tenuis, 
94,  unguliformis,  86,  87 Lenzitina,   370 

Lepiota  niaculans,  77 
Leptochilus,  588 
Leptodon   circinalis,   264,   Smithii,   2(i2, 

26s,  trichomitrion,  261-263 
Leptolejeunea,  274,  277 
Leptopoda    Heleniura,    467 Leptopora,    477 

Leptoporus,   477,  pubescens,  645 
Lessingia  albiflora,   217,  glandulifera, 218 

Leucocoryne  ixioides,  616,  617 
Leucodon   domingense,   261,   sciuroides, 

Leucoporus,  484,  tubarius,  484 
Leucothoe  racemosa,   no,  454 
Limnanthemum  aquaticum,  457 
Limnorchis    dilatata    linearifolia,    377, 

major,   376,  media,   377 
Lii^odorum  tuberosum,  377 

Lippia.   620 
Liquidambar,  112,  650,  653,  Styraciflua, 

143 

Liriodendron,  
472,  650,  653 

Listera,  378,  379,  610,  auriculata,  379, 
australis,  379,  borealis,  610,  caurina, 
610,  convallarioides,  380,  cordata, 

379,  nephrophylla,  610,  reniformis, 
379»  Smallii,  379 

Literature,  American  botanical,   (1901- 
1903)  33^s  (1904)  49,  117,  393»  669, 
(1905)  173,  231,  269,  439,  507,  555, 

625 

Litbospermum  carolinianum,  500,  501, 
Gmelini, .  501,    virginianum,    497 

Lithophragma  affinis,  201,  trifoliata, 200 

Lithraea  caustica,  617,  618,  621 

LiviNGSTOX,  B,  E.  Chemical  stimula- 
tion of  a  green  alga,  i 

Loasa,  617 

Lophocolea  connata,  182,  183,  Martiana, 182,   183 

Lopholejeunea,  191,  274,  Sagraeana,  190 

Loranthus,  620,  aphyllus,  620,  cunei- 
folius,  620,  tetrandus,  620 

Lupinus,    31,   Chamissonis,   216 
Luzula  campestris,  453,  610,  chilensis, 

619,  620,  pilosa,  154,  saltuensis,  154, 
452,  vernalis,   154 



684 INDEX 

Lycopersicum,   149 
Lysias   orbiculata,    376 
Lysiella  obtusata,   377 
Lythrum  Curtissii,  164 

Machaeranthera  Ftemontii,  123,  glab- 
rella,  123,  ramosa,  123,  Selbyi,  123, 
spectabilis,    123,    viscosa,    124,    vis- 
cosula,   124 

Mackenzie,   K.   K.      Onosmodium,   495 
Macouniella,  265,  californica,  262 
Macromeria,  496,  cinerascens,  496,  dis- 

color, 496,  Thurberi,  496,  viridi- 
flora,  496 

Macrosporium,  28,   30 
Madia  sativa,  621 
Magnolia  acuminata,  466,  glauca,  113, 

150,  grandiflora,  159,  454,  pyraratdata, 
149,  speciosa,  46,  48 

Mammillaria   gracilis,    532 
Manisuns  Chapmani,  146 
Marasmius  Sutliffae,   78 
Marrubium  vnlgare,  617 
Marshallia  ramosa,   170 
Martin,  H.  M,  Studies  on  the  effect 

of  some  concentrated  solutions  on  the 
osmotic  activity  of  plants,  415 

Mastigolej  eunea   auriculata,    1 79 
Maxon,  W.  R.  On  the  names  of 
three  Jamaican  species  of  Poly- 
podium,  73.  A  new  Botrychium  from 
Jamaica,  219 

Maytenus    Boaria,    617 
Mechanical  adjustment  of  the  suaharo 

(Cereus  giganteus)  to  varying  quan- 
tities of  stored  water,  57 

Medeola  virginica,  453 
Medicago  denticulata,  616,  maculata, 

616 

Melanopus,   484,   squamosus,  484 
Melica,  383-386,  altissima,  383-386, 

diffusa,  383,  384,  386,  387,  diffusa 
nitens,  387,  glabra,  384-386,  Muhlen- 
bergiana,  386,  mutica,  383-386,  453, 
mutica    diffusa,    386,    mutica   glabra, 
386,  nitens,  387,  nutans,  385,  race- 
mosa,  385,  386,  rariflora,  386,  scabra, 
387,  speciosa,   385,   386 

Melica,  The  two  eastern  species  of,  383 
Mentzelia  congesta,  539 
Meripilus,  481 
Merisma,  477,  633,  imberbe,  633 
Mesadenia   difformis,    171,   diversifolia, 

170,    171*  floridana,    171,  ovata,   454, 
sulcata,   171,  tuberosa,   171 

Mesotaenium,  549,  macrococcum,  549 
Method   of  measuring  transpiration,  A 

new,  515 
Micrasterias,  551,  americana  recta,  551, 

papillifera,  225,  229,  truncata,  551 
Microlej eunea  lucens,    179 

Microphacos,  65S,  663,  gracilis,  663, 
microlobus,  663 

Microporellus,    469,    470,    483,    493, 

dealbatus,  483,  484,  holotephrus, 
483,  484 

Microzamia  dubia,  43,  48,  gibba,  43 Mison,    369 

Monniera  caroliniana,  457 
Montia,  620 
Morus  rubra,  454 
Moscharia,  617 Mucor,  339 

Mucronoporus,    363,    368,    tomentosus, 

Muehlenbeckia   chilensis,    617 

Muhlenbergia,  600,  aristata,  600,  aris- 
tulata,    600,   cuspidataj    599,    600, 
flliformis,      600,      gracillima,      600, 
Bichardsonis,   600,  simplex,   600, 
Thurberi,       601,       Wolfii,       600, 
Wrightii,  600 

Mulinum  spinosum,  619,  621 

MuRRiLL,  W.  A.    The  Polyporaceae  of 
North  America,  83,  353,  469,  633 

Mutisia,  617,  621,  linearifolia,  618,  sub- 
ulata,   618 

Mycena,  305,  denticulata,  77 
Myosurus  cupulatus,  194^  nitidus,  194 
Myriadoporus,    477,    633,    adustus,    477* 

^33,  634 

Myrica  Brittoniana,   46,   carolinensis, 

453,  Heerii,  46 
Myriophyllum,     452,     620,     elatinoides 

ternatum,  620,  verticillatum,  616 
Myrtus,    617,    618 

Myxacium,  303,  307,  308,  310,  318,  321 

Names    of    three    Jamaican    species    of 
Polypodium,   73 

Nantucket,  The  desmid  flora  of,  549 
Nassauvia,  619,  621 

Nastanthus   agglomeratus,   619,   spathu- latus,   619 

Neckera  abietina,  263,  californica,  263, 
domingensis,  261,  longiseta,  262 

Negundo,   147 

Neraexia  herbacea   melica,  610,  lasio- 
neuron,  610 

Neomeris  Cokeri,  580 
Neottia    aestivalis,    380,    gracilis,    381, 

.     plantaginea,  381,  spiralis,  380,  tortilis, 

380,  382 Netrium.  549,  Digitus,  549 
Neuroplatyceros,    589,    595 

Nevroplatyceros,   591,  aethioplcus,   591, 
595,  alcicornis,  59i,biformis,  S9^f  S94) 
grandis,   590,    591,   595 

New  Botrychium  from  Jamaica,  219 
New  Chlorophyceae,  s^3 

New   Chlorophyceae   from   Florida   and 
the  Bahamas,  241 
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New    England    desmids,    Notes    on    the 
zygospores  of,  223 

New  Jersey  violets,  Notes  on,  253 
New  method  of  measuring  the  transpi- 

ration of  plants  in  place,  515 
New  or  noteworthy  Hepaticae  from 

Florida,    179 
New  plants   from   Colorado,   611 
New  Rhodophyceae,  563,  571 
New  species  of  Convolvulus,   139 
New  species  of  Fungi,  '^y 
New  species  of  Lembosia,  69 
New  species  of  western  plants,  193 
New    York,    Notes    on    the    orchids    of 

central,   -^^jz 
Nigrofomes,     364,    369,     371,    melano- 

porus,   369 
Nigroporus,  354,  361,  371,  vinosus, 

3^1 North   
 
America,

    
Polypora

ceae    
of,    83, 

353.      469^      <533,      synopsis      of      the 
pileate  species,   353,   469 

Notes,  Bryological,  261 
Notes  on  the  fruits  of  some  species  of 

Opuntia,    2ZS 
Notes  on  New  Jersey  violets,  2^% 
Notes   on  the   orchids   of  central   New 

York,  373 
Notes  on  the  zygospores  of  certain  New 

England    desmids,    with    descriptions 

of  a  few  new  forms,  zi-^ 
Nymphaeaceae,    146 
Nyssa   aquatica,    iii,   biflora,    113,    146, 

Ogeche,  147,  sylvatica,  453,  454,  uni- 
flora,   III 

Observations  on  the  flora  of  central 
Chile,  615 

Observations  on  Taxodium,  105 
Ochroporus   Iftliuanicus,   489 
Odontolejeunea,   274 
Oedocephalum,   29,    30 
Oenothera,  ^^7  humifusa,  453 

Oligoporus,    477,    farinosus,    477 
On  the  names  of  three  Jamaican  spe- 

cies of  Polypodium,   yz 
On    the    transpiration    of    Fouquieria 

splendens,  397 
Onnia,   z^Zt  circinata,   ̂ 6^ 
Onosmodium,  49S»  bejariense,  497,  504. 

505,  carolinianum,  500,  501,  carolini- 
anum  molle,  $02,  eriocaulon,  496, 

Helleri,  496,  497,  hispidum,  497,  Ms- 
pidissimunij  496,  500,  501,  504, 
hispidissimum  macro spermum^  496, 

502,    molle,    496,    499-503,   occiden- 
tale,      49^1      502,      504,      occidentale 
sylvestre,   496,   504.   scabrum,   497, 
strigosum,  496,  subsetosum,  497,  SoS, 

Thurberi,  496,  virginianum,  496-499, 
506,  virginianum  hirsutum,  496,  499 

Onychonema,   553,  serratum,  533 Ophris,  378 

Ophrys,    378,    379,    610,   aestivalis,    382, 
auriculata,  379,  australis,  379, 
borealis^  610,  caurina,  610,  cernua, 
381,   corallorhiza,    378,    cordata,    zi^i 
379,  convallarioides,  380,  insecti- 
fera,  378,  lilifolia,  378,  nephro- 
phylla,  610,  Nidus-Avis,  378,  ovata, 
37S,    379,    paludosa,    378,    Smallii, 
379 

Opuntia,  235,   531,  arbuscula,   2^1,  239, 
S31,  aurantiaca,  532,  Biglovii,  532, 
curassavica,     532,     Engelmanni,     238, 

239,  535,  Ficus-indica,  535,  filipen- 
dula,  22,(>,  fulgida,  z^^^,  237,  239,  531, 
graciHs,  ̂ zz,  leptocaulis,  zt^t,  239, 
531,     macrorhiza,     z^^^     tetracantha, 
2^7,    239>    531,    versicolor,    238,    239, 
520,  vulgaris,  453 

Opuntia,  Fruit  of,  235,  531 
Orchiastrum,  380 
Orchidaceae,  373 

Orchids  of  central  New  York,  373 
Orchis,  378 

Orophaca,  658,  668,  aretioides,  668, 
sericea,    668,   tridactylica,    668 

Orthocarpus  Brcwnii,  210,  densiflorus, 
211,  falcatus,  212,  hispidus,  212, 
lithospermoides,  210,  maculatus^ 
210,  noctuinus,  211 

Oryzopsis,  38 
Osmotic    activity    of    plants,    Effect    of 

concentrated  solutions  on,  415 
Osmunda  coronaria,  589,  590,  594 
OsTERHOUT,    G.    E.      New   plants    from 

Colorado,    611 
Ostrya  virginiana,  48 
Otigoniolejeunea,    187 
Oxalis,   616,    617,   621,   articulata,   ̂ i6. 

620,  lobata,   616,   micrantha,   616 
Oxypolis  filiformiSj  113,  rigidior,  453 

Panicum    digitarioides,    146 

Panus  meruliiceps,  78   " Paronychia  riparia,   160 
Pasithea  caerulea,  617,  620,  621 

Patagonium,  618,  621,  arboreum,  621 
Peck,  C.  H.     New  species  of  fungi,  77 
Pellaea  atropurpurea,  458 
Pelloporus,  z^?>^  triqueter,  z^l 
Penicillium,    25-30,    339,   345»   glaucum, 

340,  346,  351 Penicillus,   569,   570 

Penium,  550,  Cievei  crassum,  22$,  zz<^, 
phymatosporum,    550 

Pentstemon  anguineus,  208,  Austini, 
206^    Berryi,    209,    Davidsonii,    209, 
dissectus,     166,     167,     floridus,     206, 
Grinnelliit  207,  hirsutus,  167, 
macranthus,    207,    Menziesii,    209, 
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Menziesii  Newberryi,  210,  Newberryi, 
210,  Palmeri,  207,  208,  Rattani  minor, 
208,  scabridus,  208,  spectabilis,  206 

Peramium  ophioides,  z7Zy  277,  tessel- 
latum,  37Z 

Persea  pubescens,  457 
Perularia    flava,    376 
Petalostemon  Feayi,   162 
Petrosiphon,  247,  250,  adhaerens, 

248,  249,  252 
Peziza  pendula,  482 
Phaca,  657,  658,  664,  artipes,  664, 

bisulcata,  664,  Sodinii^  665,  Candol- 
leana,    664,    cerussata,    66s,    East- 
woodiae,     664,    elatiocarpa,     665, 
elegans,  660,  flexuosa,  666,  humil- 
lima,  665,  longifoHa,  664,  macro- 
carpa,  667,  pauciflora,  664,  pectinata, 
663,      picta,      664,      pygmaea,      662, 
Wetherillii,  66$ 

Phacelia  circinata,  619,  eximia,  204, 
hispida,  205 

Phacopsis,  658,  661,  Pattersoni,  661, 
praelongus,  661 

Phaeolopsis,   485,'  489,   493,   Verae- crucis,  490 
Phaeolus,    354,    362,    z^z*   37i,   Schwei- 

nitzii,  z^2,  sistotremoides,  363 
Phaeoporus,  362 
Phegoptens  hexagonoptera,   147,  453 
Phelline,  369 
Phellinus,  369 
Pbilotria,  339,  416,  422,  423,  425-427 
Phlegmacium,  303,  305,  310,  318,  322 
Phlox  divaricata,  454 
Phoradendron   calif ormcum,   521,   mac- 

rophyllum,    528 
Phragmicoma    cyclostipa,    190,    Sagrae- 

ana,  190 
Phycological  studies,  241,   563 
Phycomyces,  339 
Pbyllites  clifEwoodensIs,  47,  48 
Phyllodontia,  492,  Magnusii,  97,  98, 

492 Phytogeographical    explorations    5n   the 
coastal  plain  of  Georgia,  141,  451 

Picea,  597 
Pieris  nitida,  no,   150,  459,  phillyreae- 
■    folia,    no,   452  .    ■ 
Pileate  species  of  North  American 

Polyporaceae,  brown,  353,  white  and 
bright-colored,  469 

Pilotrichella  cyrabifolia,  261 
Pilotrichum  abietinum,  26^,  flagelli- 

ferum,  261 
Pinckneya  pubens,  113,  147 
Pinus,  597,  albicaulis,  598,  Andraei,  45, 

48,  canadensis,  487,  contorta,  474, 
decidua,  598,  echinata,  456,  Elliottii, 
109,   113,   iM.   146,  456,  flexilis,   598, 
glabra,  453,  Larix,  598,  monophyllus, 

597,  palustris,   142-144,  456,  ponder- 
osa,  528,  serotina,  113,  147,  45^,  457, 
sylvestris,   598,  Taeda,  456,   598 

Piper,  C  V.  Agropyron  tenerum  and 
its  allies,  543.  Poa  gracillima  Vasey 
and  its  allies,  435.  The  two  eastern 
species  of  Melica,  383 

Piptoporus,    469,    473,    493,    subjerosus, 

473,   636,  638 Pisum,  31 . 

Placodes,    364,    490 

Plagiochila,  278,  diffusa,    181,  ludovici- 
ana,     179,    Smalliij     180-182,    192, 
tamariscina,     181,    182,    tenuis,    181, 
182,   Wrightii,    181 

Planera  aquatica,  in 
Plantago,  619 

Plants  from  Colorado,  New,  611 
Plants,  New  species  of  western,  193 
Platanus,    147 
Platyceria,  591 

Platycerium,  588-591,  aethioptcum,  591, 
595,alcicorne,  590,  592,  594,  andinum, 
593,  angolense,  593,  angustatum,  590, 
591,  594,  biforme,  590,  591,  594, 
coronarium,    590,    594,    Elephantotis, 
593,  Ellisii,    594,    grande,    590,^  59i, 
594,  Hillii,      595,     madagascariense, 

595,  Stemmaria,  590,  595*  sum- 
bawense,  592,  596,  Veitchii,  596, 
Wallichii,    591,    592,    596,    Willinckii, 

596 

Pleurotae
nium,    

550,    Ehrenbergi
i,    

550, Trabecula,  550 

Pleurotus   umbonatus,    77 

Poa,  435,  acutiglumis,  435,  437,  alcea, 
435,  436,  aperta,  604,  arctica,  603, 
604,  Bolanderi,  435,  caesia,  604, 

callicliroa,  603,  cenisia,  603,  con- 
fusa,  607,  epilis,  605,  gracillima,  435, 
436,  idahoensis,  606,  interior,  604, 

invaginata,    435,    laevigata,    607,    lu- 
cida,  607,  macTOclada,  604,  Mult- 
nomae,    435,    437,    nematophylla, 
606,  nemoralis,  604,  605,  nevadensis, 
607,  ph.oenicea,  605,  pratensis,  83, 
pseudo-pratensis,  605,  pudica,  603, 
purpurascens,    605,   606,   reflexa, 
saxatilis,    435,    sutpurpurea, 
tricholepiS;     606,    truncata, 
Vaseyana,      606,     vaseyochloa, 
Wheeleri,  606 

Poa    gracillima    Vasey    and    its    allies, 
435 

Podostemon    ceratophyllus,    161 

Pogonia     divaricata,     457,     ophioglos- soides,  377 

Pogonomyces,  354,  360,  371,  hydnoides, 

360 

Polemonium  shastense,  205,  viscosum, 206 

604, 

606, 
607, 

435, 
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Polycodium   revolutuiii,  466 
Polygala   lutea,   457 
Polygonella      Croomii,      159,      brachy- stachya,  159,  160 
PoIypiJus,  481 

Polypodium,  73-75,  delitescens,  74, 
induens,  75.  Jamesoni,  74,  monili- 
forme,  75,  rayosuroides,  73-75,  saxi- 
cola,  75,  saxicolum,  75,  serrulatum 
strictissimum,  74,  setosum,  73 

Polypodiujn,  Jamaican  species  of,  y-^, 
Polyporaceae  of  North  America,  The, 

83,    353,    469,    di-^^   index   to   genera, 
371,     493*    synopsis    of    the    pileate 
species,  353,  469 

Polyporeae,  353,  469 
Polyporellus,  484 
Polyporus,    99.    470,    484*    493,    Acicula, 

485,  adustus,  477,  634-636,  aemulans, 
4S5,   Aesculi,   89,   albo-cervinus,   646, 
alboluteus,      486,      albostygius,      637, 
anebus,    480,    annosus,    491,    arcticus, 
^l^^    arculariellus,    485,    arcularifor- 
mis,  485,  arcularius,  469,  485,  areni- 
color,  652>  armenicolor,  649,  Auberi- 
anus,     94,     491,     aurantiacus,     489, 
baisameus,  655^  biformis  ̂ <^2ii  borealis, 
474-476,     borealis     montanus,     475, 
borealis  spathulatus,  475,   brachypus, 
646,     Eraunn,     360,    brumalis,    484, 
Burtii,      634,      63s,      byrsinus,      358, 
caesioalbus,     654,     caroHnensis,     653, 
castanophilus,    488,    caudicinus,    469, 
485,  cavernulosus,  357,  cervinus,  355, 
chartaceus,       653,       chioneus,       477, 
cladotrichus,      357,      coffeatus,      ̂ ^^j^ 
Colossus,      473,      columbiensis,      485, 
Cowellii,  485,  craterellus,  485,  crispus, 
634,   crocatus,   358,   crocitinctus,   360, 

cubensis,     480,     dealbatus,     483,    de- 
ciplens,  656,  delicatus,  485,  dibaphus, 

485,    dichrous,  -635,    discoideus,    485, 
dispar,    655,    Drummondii,    639,    647, 
ectypus,  644,  elegans,  4S5,  elongatus, 
655,    endothrix,    357,   hbrillosus,    489, 

fimbriporus,   488,   fissus,   485,   Flabel- 
lum,    648,    floridanus,    644,    fragrans, 
^Z^f  ̂ Z^^  Friesii,  656,  fumosus,  476, 

^ZS.  636,  galactinus,  475,  gausapatus, 
368,  gibberulosus,  359,  guadelupensis, 
36s,    haedinus,    647,    Halesiae,    634, 
havannensis,  480,  hemileucus,  89,  90, 
365,    hirsutulus,    643,    hirsutus,    647, 

649,    652,   hispidus,    650,    holmiensis, 
63s,  holotephrus,  484,  hydnlceps,  485* 
hydnoides,    360,    hypococcinus,    487, 

ilicincola,    647,    incana,    90,    Kickxi- 
anus,  656,  labyrinthicus,  93,  474.  639* 
laceratus,     654,     (>SSy    lactinetis,    92. 

latissimus,   85,   lenis,   3S8,  leucospon- 

gia,  474,  486,  639,  Lindheimerx,  357, 

lobatus,    368,  lutescens,   640,  maculo- 
sus,     4S5,     marginatus,     490,     mem- 
branaceus,    648,    Menandianus,    654, 
micromegas,  478,  mollis,  488,  mollius- 
culus,    645,   653,   654,   mutabilis,   483. 
myrrhinus,     359,     nHgheriensis,     655, 
obelus,   485,   obtusus,   638,   639,   occi- 
dentalis,  358,  odorus,  6^7,  papyraceus, 
656,  pargamenus,   654,  655,  parvulus, 
654t  ̂   655,     perpusillus,     491,     petali- 
formis,      483,       phaeoxanthtis,      485, 
piceinus,  ̂ (,-7,  Pilotae,  487,  Pini,  367, 
Pini-canadensis,    487,    pinsitus,    651, 
652,    planus,    649,    plebeius    cubensis, 
36s,    Z^^,   plunibeus,    478,    polygram- 
mus,    100,   483,    Polyporus,    469,    485, 
populinus,     471^     pseudoparganienus, 
655,   pubescens,    645,   Ravenelii,   483, 
rheicolor,      486,     Richardsonii,      656, 
rudis,   47(^,  rufoflax^us,   z^^,  salignus, 
63s,   Sartwellii,   646,   scabriceps,   485, 
scarrosus,   656,    sericeo-hirsutus,   651, 
simulans,    655,    sobrius,    649,    Split- 
gerberi,     485,     486,     stereoides,     355, 
suaveolens,    4^7,    6iJ,    638,    subcin- 
ereus,   634,   subflavus,   646,   656,   sub- 
fulvus,     479,     subluteus,    646,     Sulli- 
vantii,  650,  sulphuratus,  486,  supinus, 
z(>Sy     symphyton,     476,     tener,     S^z, 
tephroleucus,     477,     terebrans,      636, 
tomentoso-quercinus,      640,      Tricho- 
loma,    48s,    trichomallus,    357,    Tuba, 
485,   Ulmi,  484,  umbellatus,   481,  un- 
digerus,  647;  undulatus,  476,  unicolor, 
^Z^y    639.   valenzuelianus,   z^Sf   varii- 
porus,    485,    Verae-crucis,    489,    490, 
versatilis,  357,  versicolor,  642,  vil- 
losus,  356,  vinosus,  361,  virgatus, 
485,  volvatus,  490,  vulpinus,  489, 
Xalapensis,  655,  zonalis,  478,  zonatus, 

480,    640 
Polystlchum  acrostichoides,  454 
Polystictus  azureus,  643,  barbatulus, 

6S2,  cascus,  359,  cretatus,  483,  cro- 
catus, 358,  cyclodes,  358,  359»  cypliel- 

loides,  656,  deglubens,  656,  Didrich- 
senii,  647,  extensus,  ^19*  Pibula,  643, 

Friesii,  644,  hirtellus,  652,  jamai- 
censis,  656,  Hmitatus,  656,  molliusculus, 

645,  nuceus,  656,  Oniscus,  644,  Per- 
soonii,  479,  placentaeformis,  656, 
Pusio,     (>SS>    Ravenelii,    656,    rigens, 

359,     nifopictus,     478,    semiplicatus, 
648,  umbonatus,  651 

Pontederia  cordata,  457 

Populus  deltoides,   147 
Poria   superficialis,   652 
Porliena  hygromefrica,  620,  621 
Porodaedalea,    364,    367,    370,    371, 

Pini,  367 

Porodiscus,  470,  482,  493,  pendulus,  482 
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Poronidulus,    470,    480,   493,   conchifer, 

480 Postia,  474 

Potamogeton,  146,  452,  620,  Bertero- 
anus,    616,    pectinatus,    616,    perfoli- 
atus,     599,     perfoliatus     lanceolatus, 
599,    perfoliatus    Richardsonii,     599, 
Richardsonii,  599 

Prionolejeunea,   275 
Prionopsis  Chapmanii,   169 
Proserpinaca    pectinata,    457 
Prosopis    juliflora,    616,    Siliquastrum, 

616 
■ 

Protea,  328 

Proteoides,    327^    daphnogenoides,    327- 

Proteoides,  A  Ficus  confused  with,  2^7 
Protococcus,   26,   29,   30 
Proustia  pungens,  618,  621 
Prunus  americana,  454 
Psathyra  bifrons,  80,  multipedata,  80, 

semivestita,   80 
Pseudocryphaea,    261,    flagellifera, 

261 
Ptelea  trifoliata,  454 
Pterigynandrum  nudicaule,  261 
Pterobryum  densum,  262 
Pterogonium  gracile,  263 

Puccinia,  3*5-41,  atrofusca,  40,  Caricis- 
strictae,  40,  Cryptandri,  39,  Gar- 
rettii,    40,    41,    graminella,    35,    mi- 
crantha,    38,    Stipae,    38,    substerilis, 
38,    tosta,    38,    Tripsaci,    37,   vexans, 
35-37 

Puerto  Rico,  Hepaticae  of,  273 
Puya,  620,  621,  coarctata,  618 

Pycnoporellus,  485,  489,  493,  fibril- 
losuS;   489 

Pycnoporus,  485,  489,  493,  cinnabarinus, 
93,  489,  sanguineus,  93,  489 

Pyropolyporus,  364,  369,  371,  Calkinsii, 
369,  conchatus,  369,  crustosus,  369, 
Earlei,  369,  Everhartii,  369,  fulvus, 
369,  HaeiTiatoxyli,  369,  igniarius,  369, 
jamaicensis,  ^^g,  juniperinus,  369, 
Langloisii,  369,  linteus,  369,  praeri- 
niosus,  369,  Ribis,  369,  Robiniae, 
369,  senex,  369,  Underwoodii,  369, 
yucatanensis,  369 

Pyrrocoma  inuloides,  130,  lagopUs, 
130,  uniflora,   130,  Vaseyi,  130 

Quercus  acuminata.  454,  geminata,  465, 
hybrida*  454,  Michauxii,  455^  ob- 
longifolia,  528,  rubra,  453,  virginiana, 
465 

Quillaja  saponaria,  617,  618,  621 

Radula  australis,  179 
Raillardella  Muirii,  217,  scabrida,  216 
Ranunculus  chilensis,  620 

Raphanus  sylvestris,  616 
Rhamnus  carohniana,  454 
Rhapidophyllum  Hystrix,   162,  454,  455 
Rhexia  glabella,   457 
Rhipidopteris,    587 
Rhipilia  longicaulis,  567,  586 
Rhipocephalus,  569 
Rhipozonium  lacinulatum,   570 
Rhodophyceae,   New,   563,   571 
Rhynchospora,    146 
Riccardia  pinguis,  179 

Rigidoporus,    470,   478,   493,   micro- megas,  478 
Rocky  Mountain  flora.  Studies  on,  123, 

597 
RoinelHa,  362,  363,  sistotremoides,  362 
Rosa  rivalis,  198 
Rottboellia  speciosa,  39 

Rubus  nigrobaccus,  459,  ulmifolius,  616 Rumex,  164 

Ruppia  maritima,  580 
Rusts,  Amphispores  of,  35 

Rydberg,    p.    a.      Astragalus    and    its 

segregates  as  represented  in  Colorado; 

657.    Studies  on  the  Rocky  Mountain flora,  123,  597 

Sabal  Adansonii,  162,  455*  459,  Pal- metto, 459 

Sabina,  598,  Knightii,  59B,  mono- 
sperma,  598,  scopulorum,  598, utahensis,  598 

Sagina,  453,  apetala,  616,  decumbens, 
465,  decumbens  Smitbii,  465 

Sagittaria  natans,  152 
Salomonia  biflora,  453 

Sanguinaria,   459,  canadensis,  453 

Sarcomenia  delesserioides,  572,  dolicbo- 
cystidea,  572,  fllamentosa,  571,  572, 
585,    intermedia,    572,    miniata,    572? 

mutabilis,    572,   opposita,    572,   secun- data,  572,  tenera,  572 
Sargassum,  571,  585 

Sarracenia,    113,   flava,    147,   462,   flava 
X  minor,  462 

Sassafras,  T47,  643 
Saxifraga  virginiensis,  466 
Scenidium,   355,   471 

Schinus  dependens,  621 
Schizanthus  pinnatus,  620 
Schneider,    A.      Chroolepus    aureus    a lichen,  431 

Scirpus  cylindricus,  457,  fontinalis,  458, Olneyi,^  453 

Sclerolepis  uniflora,  457 

Scutiger,  470,  482,  493,  caeruleoporus, 
482,  cryptopus,  482,  decurrens,  482, 
Ellisii,  482,  griseus,  482,  holocyaneus, 
482,  laeticolor,  482,  persicinus,  482, 

radicatus,  482,  retipes,  482,   subradi- 
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catus,   482,   tuberosus,   482,   Whiteae, 

482 Scutigera,   591 
Sedge  rusts,  Amphispores  of,  35 
Selaginella  acanthonota,  152,  153,  areni- 

cola,   143,    152,  rupestris,   152 
Senecio,  616,  617,  Fendleri  lanatus,  612, 

fistulosus,    620,    lanatifolius,    612, 
lanatus,    612 

Sequoia    gracillima,    44,    Reichenbachi 
44,  45,  48 

Serda,  370 
Sericocarpus  bifoliatus,  457 
Sesia,  83,  370,  hirsuta,  370 
Siphonocladus,   247,    250,   bracbyartrus, 

245,      rigldus,      244-247,      249-252, 
tropicus,    245,    246,    251,    voluticola, 
249,   250 

Sistotrema  cinereum,  97,  fuscoviola- 
ceum,  654,  spongiosum,  639 

Sisymbrium  officinale,  616 
Sisyrincbium,    61 7 
Smilax  lasioneuron,  610,  pumila,  453 
Solutions,    Effect   of   concentrated,   415 
Southern  California,  Studies  on  the 

flora  of,  5S7 
Spalding,  E.  S.  Mechanical  adjust- 

ment of  the  suaharo  (Cereus  gigan- 
teus)  to  varying  quantities  of  stored 
■water,  57 

Sparganium  americanum,  599,  multi- 
pedunculatum,  598,  599,  simplex, 
599,  simplex  multipedunculata,  598, 
subvaginatum,   599 

Spartina  junciformis,   458 
Sphaeria  pocula,  482 

Sphaerostigma    bistortum,    539,    palli- 
dum, 539 

Spbaerozosma,    552,   Aubertianum, 
excavatum,  552,  readingensis, 229 

Spigelia  marilandica,  454 
Spiranthes,       380,       autumnalis, 

Beckii,  381,  cernua,  381,  gracilis,  381, 
graminea  praecox,  382,  latifolia,  381, 
neglecta,  382,  plantaginea,  381, 

rifolia,  610,  praecox,  382,  Romanzof- 
fiana,  381,  spiralis,  380,  vernalis,  381 

Spirogyra,  420,  422,  425-427 
Spongipellis,  470,  474»  493>  borealis, 

475,  galactinus,  47S,  spumeus,  474 

Spongiporus,  469,  474,  493,  leuco- 
spongia,  474 

Sporobolus,  599,  airoides,  38,  39,  aris- 
tatus,  600,  Bolanderi,  435,  43^, 
crj^ptandrus ,  39,  ̂ 01,  cryptandrus 

flexuosus,  601,  cuspidata,  599,  filicul- 
mis,  60X,  filiformis,  600,  flexuosus, 

601,  simplex,  600,  Wolfii,  600 

Staphylea  trifolia,  162,  163 

Staurastrum,  552,  brevispinum,  226,  229, 

226t 226, 

380, 

por- 

30.    337f    nigra, 

brevispinum  basidentatum,  227, 
,  dilatatum,  227,  229,  distentum, 

552,  eustephanum,  228,  229,  eustepha- 
num  minnesotense,  228,  eustepha- 

num Wolleanum,  228,  grande,  227, 
229,  grande  glabrum,  227,  229, 
grande  rotundatum,  227,  Lewisii,  552, 
macrocerum,  552,  polytrichum  read- 
ingense,  228,  229,  pygmaeum,  552, 
Ravenelii,  552,  striolatum,  552 

Sterigmatocystis,    28, 

340.  347-350 Stigeoclonium,  2,  3,  26,  27,  2g,  30 
Stimulation  of  a  green  alga,  Chemical, 

I 
Stimulation  of  Sterigmatocystis  by chloroform,   337 

Stipa,  38,  avenacea,  453,  mongolica,  599, 
Porteri,  599,  Vaseyi,  38,  viridula,  38 

Stokesia  laevis,   167 

Strjglia,  83,  84,  491 
Strilia,  363,  cinnamomea,  36^ 
Strobus,   597,  598 

Stropharia   Scliraderi,   80 
Studies  on  the  effect  of  some  concen- 

trated solutions  on  the  osmotic  ac- 
tivity of  plants,  415 

Studies  on  the  flora  of  Southern  Cali- fornia,  537 

Studies  on   the   Rocky  Mountain  flora, 123,    597 
Suaharo,   57 

Summary  of  Charles  Wright's  explora- tions in  Cuba,  291 

Symbiezidium    cyclostipum,     190,    Sag- 
raeanum,   190 

Synopsis  of  the  pileate  North  America 
Polyporaceae,  353,  469 

Talguenea  costata,  616,  617,  621 
Talinum  teretifolium,  143,  160 

Taraxacum    augustifolium,    1 38,    leio- 
spermum,  137,  montanum,  138 

Taxodium,  105,  distichum,  105-108,  no, 
III,   115,   151,   158,  454,  imbricarium, 
105,   107-110,   112-115,    146,  458 

Taxodium,  Further  observations  on,  105 
Telamonia,  80,  303,  308,  310,  311,  319, 

322-325 
Tetmemorus,      550,      granulatus,      550, laevis,    550 

Tetradymia  Inermis,  131,  linearis,  130 

Tetraneuris    angustifolia,    128,    ariz- 
onica,  127,  Crandallii,  127,  linearis, 
128,  pilosa,  127,  scaposa,  128 

Thelephora    lobata,    97 

Thermopsis  gracilis,   198,  venosa,   198 
Three  Jamaican  species  of  Polypodium, 

73 
Thuites  crassus,  44 

Thyrsanthema  semiflosculare,  452 
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Tiarella  cordifolia,  i6i 
Tillandsia  usneoides,  453,  454,  465 
Tithymalus  sphaerospermus,  162 

Tium,  657,  659,  alpinum,  659,  des- 
peratum,  660,  Drummondii,  659, 
huministratum,  660,  racemosum, 

659,    scopulorum,    659,    sparsiflo- 
Tuin,  660 

ToUMEY,  J.  W.  Notes  on  the  fruits  of 
some  species  of  Opuntia,  235 

Tradescantia,  423-425,  427,  discolor, 
418,   422,   426 

Tragacantha  flaviflora,  664 
Trametes,  90,  368, 470,  477,  493;  633,  637, 

ambigua,  89,  Berkeley!,  89,  90,  cen- 
tralis, 91,  elegans,  91,  hispida,  356, 

incana,  89,  90,  lactea,  89,  90,  malicola, 
477,  marchionica,  90,  mollis,  354, 
Mulleri,  90,  odora,  637,  638,  ohien- 
sis,  491,  Peckii,  356,  Pini  Abietis, 
367,    rigida,    359,    rubescens,    86,    87, 
Sepium,    481,    stereoides,    355,    stup- 
peus,  356,  unicolor,  637,  638,  640 

Transpiration  of  Fouquieria,  397 
Transpiration    of    plants    in    place,    A 

new  method  of  measuring,  515 
Trentepohlia  aurea,  431 
Triadenum  longifolium,  163,  petiolatum, 

Trichaptum,  354,  359,  371,  trichomal- 
lum,  359,  360 

Trichopetalum  stellatum,  616,  617 
Trifolium   repens,    616 
Trillium  Hugeri,  453,  lanceolatum,  454, 

stylosum,  453 
Triphora  trianthophora,  377 
Tripsacum   dactyloides,   37 
Triptilion,  617 
Trisetum,  602,  argenteum,  602,  Shearii, 

602 

Tnticum  biflorum,  546,  violaceum,  546 
Tropaeolum,  617,  618,  brachyceras,  620, 

polyphyllum,  620,  tricolor,  620 
Tsuga,  597 
Tumion  taxifolium,   149 
Two    eastern    species    of    Melica,    The, 

383 
Two  new  species  of  Convolvulus  from 

the  western  United  States,  139 
Typha,  620,  angustifolia,  616 
Tyromyces.  470,  477,  493 

Udotea,  569,  Desfontainii,  570,  sordida, 

566 
Ulmus,  452,  fulva,  454 
Underwood,  L.  M.  The  genus  Alci- 
cornium  of  Gaudichaud,  587.  A 
summary  of  Charles  Wright's 
plorations  in  Cuba,  291 

Uniola   stricta,    602 
Uredineae,  35 

Uredo    Eriocomae,    38,    luxurians,    38, pallida,  37 

Uromyces,    28,    30,    35,    36^    atrofuscus, 
36,  40,  Brandegei,  36,  Caricis,  36,  40, 
Rottboelliae,    39,    40,   scaber,    36,    3S; 
39,  simulans,  36,  39 

Utricularia,    146,    452,    purpurea,    457, 
resupinata,    167 

Uvularia  floridana,  45 3,  perfoliata,  147, 
453 

Vaccinium  nitidum,  457 
Vagnera  recemosa,  453 
Valenzuelia  trinervis,  619 
Vanilla  planifolia,    70 

Verbena,  618,  620,  ciliata,  528 
Viburnum    nitidum,    457,    nudum,    147, 

459 

Vicia,  31,  198,  Copelandi,   197,  Dur- 
browi,  196 

Vilfa,     599,    600,    cuspidata,     599,    de- 
pauperata    filiformis,    600,    filiculmis, 

*         m 

601,    gracillima,    600,    minima,    600, 
Richardsonis,   600 

Viola,   621,   affinis,   256,   257,   Angellae, 
254,    blanda,    237,    Brittoniana,    255, 
256,  258,  Brittoniana  X  cucullata, 

^55f  258,  260,  canadensis,  259,  con- 
jugens,  256,  259,  cucullata,  255,  256, 
258,  emarginata,  255,  256,  259, 
fimbriatula,  256,  257,  259,  fimbriatula 
aberrans,  256,  259,  labradorica,  260, 
lanceolata,  257,  LeConteana,  257, 
multicaulis,  454,  nepetaefolia,  256, 
258,  notabilis,  255,  odorata,  257, 
ovata,    256,    palmata,    253,    254,    256, 

258,  palmata  Angellae,  254,  258,  pal- 
mata dilatata,  255,  palmata  variabilis, 

254,  •  258,  palmata  variegata,  254> 
papilioncea,  258,  pectinata,  255,  259, 
260,  pedata,  257,  pedata  lineariloba, 
257,    Philippii,    619,    Porteriana,    256, 
259,  primulaefolia,  257,  pubescens, 
259,  Rafinesquii,  260,  rostrata,  260, 
rotundifolia,  257,  sagittata,  256,  257, 
259,    scabriuscula,    259,    septemloba, 
253,  Stoneana,  253,  254,  258,  260, 
striata,  259,  tenuipes,  163,  tripartita, 
1 63,       tripartita      glaberrima,       163, 
variabilis,  254,  villosa,  258 

Violets,    Key    to    the    species    of    New 
Jersey,  257 

Violets,  Notes  on  New  Jersey,  2S3 

Water,   Mechanical    adjustment   of  the 
suaharo   (Cereus  giganteus)    to  vary- 

ing quantities  of  stored,  57 
Western  plants,  New  species  of,  193 

Wright's  explorations  in  Cuba,  291 
Wyethia  coriacea,  541,  ovata,  541 



INDEX 691 

Xanthidium,  55^,  antilopaeum,  $52 
Xanthoclirous,    ^63,    370,    tomentosus, 

Xiphopteris  Jamesoni,  73,  74,  myosur- 
oides,    74,    serrulata,    73 

Xylophacos,  658,  661,  ampWoxuSj  662, 
missouriensis,  661,  Uewberryi,  662, 
Parryi,  662,  Purshii,  662,  pyg- 
maeus,  662,  Shortianus,  661, 
uintensis,    662,   vespertinus,    662 

Xylopilus,    368,   crassus. 
Xylorrhiza  Brandegei, ensls,   124 
Xyris    Smalliana,   457 

368 

124,  colorad 

Zannichellia  palustris,  616 

Zephyranthes    Atamasco,    454 

Zygospores   of   New    England   desmids, 

223 
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barium material  for  any  of  the  above  named  publications.  Address 
Professor  L,  M.  Underwood,  Columbia  University,  N.  Y.  City. 

4.  An  Illustrated  Flora  of  the  Northern  United  States,  Canada,  and 
the  British  Possessions  from  Newfoundland  to  the  Parallel  of  the 

Southern  Boundary  of  Virginia,  and  from  the  Atlantic  Ocean  westward 

to  the  iG2d  Meridian  (1896-1898).  By  Nathaniel  Lord  Britton,  Profes- 
sor of  Botany,  1891-1896;  Emeritus  Professor  1 896-,  and  Hon.  Addi- 
son Brown. 

Three  volumes,  royal  octavo.  Vol,  i,  612  pages;  Vol.  2,  642 

pages;  Vol.  3,  588  pages;  4162  figures  in  the  text,  illustrating  every 
species  described. 

Published  by  Charles  Scribner's  Sons,  New  York,  Price,  in  cloth, 
JK9.00  for  the  three  volumes;  with  the  indexes  and  keys  bound  separ- 

ately, ;?io.oo. 
5.  Our  Native  Ferns  and  their  Allies.     (Sixth  Edition)  1900.     By 

Lucien  Marcus  Underwood,  Professor  of  Botany,  1896-. 
Duodecimo,  158  pages,  35  figures.     Published  by  Henry  Holt  & 

Co.,  New  York.     Price  ̂ i.oo. 

6.  Moulds,  Mildews,  and  Mushrooms.  By  Lucien  Marcus  Under- 
wood, Professor  of  Botany,  1896 

Duodecimo,  236  pages,   10  plates.     Published  by  Henry  Holt  & 
Co.     Price  ̂ 1.50. 

897).    By  Carlton    Clarence 7.  A  lext-DooK  ot  Vrenerai  noiany  ( 
Curtis,  Assistant  in  Botany,  1892-1895  ;    Tutor  in  Botany,   1895-. 

Octavo,   360   pages;    87   illustrations.      Published   by  Longmans, 
Green  &  Co.,  New  York.     Price  J3.00. 
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North  American  Flora 

THIS   work  is  designed  to  present  descriptions  of  all  plants  growing, 

independent  of  cultivation,  in  North  America,  here  taken  to  include 
Greenland,  Central  America,  the  Republic   of  Panama,  and  the 

West  Indies,  except  Trinidad,  Tobago,  and  Curasao  and  other  islands  off 
the  north  coast  of  Venezuela,  whose  flora  is  essentially  South  American. 

It  will  be  published  n  parts  at  irregular  intervals  by  the  New  York 
Botanical  Garden  through  the  aid  of  the  income  of  the  David  Lydig  Fund 
bequeathed  by  Charles  P.  Daly. 

It  is  planned  to  issue  parts  as  rapidly  as  they  can  be  prepared,  the 
extent  of  the  work  making  it  possible  to  commence  publication  at  any 
number  of  points.  The  completed  work  will  form  a  series  of  volumes 
with  the  following  sequence: 

Volume  I.     Mycetozoa,  Schizophyta,  Diatomaceae- 
Volumes  2  to  lo.     Fungi. 
Volumes  11  to  13-     Algae, 
Volumes  14  and  15.     Bryophyta. 
Volume  16.     Pteridophyta  and  Gymnospermae. 
Volumes  17  to  19.     Monocotyledones. 
Volumes  20  to  30.     Dicotyledones. 

The  preparation  of  the  work  has  been  referred  by  the  Scientific  Direc 
tors  of  the  Garden  to  a  committee  consisting  of  Professors  L.  M.  Under 
wood  and  N.  L.  Britton. 

Professor  George  F.  Atkinson  of  Cornell  University,  Professors  Charles 
R.  Bafnes  and  John  M.  Coulter  of  the  University  of  Chicago,  Mr.  Fred- 

erick V,  Coville  of  the  United  States  Department  of  Agriculture,  Pro- 
fessor Edward  L.  Greene  of  the  United  States  National  Museum,  Pro- 
fessor Byron  D.  Halsted  of  Rutgers  College  and  Professor  William  Tre- 

lease  of  the  Missouri  Botanical  Garden  have  consented  to  act  as  an  advis- 
ory committee. 
Each  author  will  be  wholly  responsible  for  his  own  contributions, 

being  restricted  only  to  the  general  style  adopted  for  the  work,  which 
must  vary  somewhat  in  the  treatment  of  diverse  groups. 

The  subscription  price  is  fixed  at  lr.50  for  each  part;  it  is  expected 
that  four  or  five  parts  wdl  be  required  for  each  volume.  A  limited  num- 

ber of  separate  parts  will  be  sold  at  ̂ 2.00  each.     Address, 

The  New  York  Botanical  Garden 

Bronx  Park,  New  York  City 

Volume  22,  Part  1,  including  Podostemonaceae  by  George  V.  Nash, 
Crassulaceae  by  N,  L.  Britton  and  ].  N.  Rose,  and  Penthoraceae  and 
Parnassiaceae  by  P.  A,  Rydberg,  was  issued  May  22,  1905. 

Volume  22,  Part  2,  including  Saxifragaceae  and  Hydrangeaceae  by  J. 
K.  Small  and  P.  A.  Rydberg,  Cunoniaceae,  Iteaceae  and  Hamamelidaceae 
by  N.  L.  Britton,  Pterostemonactae  by  J,  K.  Small,  Altingiaceae  bv Percy 
Wilson  and  Phyllonomaceae  by  H.  H,  Rusby,  was  issued  Dec.  18]  1905. 
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1-26,  places  /,  2.     10  S  1890. 
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Vail,  A,  M.  Sl  Hollick,  A.  Contributions  to  the  botany  o(  Virginia,  Pages  27-56, 
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Small,  J.  K,  &  Heller,  A.  A.  Flora  of  western  North  Carolina  and  contiguous 

territory.     Pages  1-39.     20  F  1S92. + 

Vol.  3.  No.  2 ;  price,  |f2.oo  : 

Morong,  T.     The  Naiadaceae  of  North   America  [with  illustrations  of  all  the  spe- 

cies].'    Pages  1-6$,  plaUs  ̂ o-'^4.     1$  Mr  1893. 
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Rusby,  H.  H.  An  enumeration  of  the  plants  collected  in  Bolivia  by  Miguel  Bang. 

[Part  I.]     Pages  I-67.      28  Apr  1S93. 
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Je  1S93. 
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Small,  J,  K.  8l  Vail,  A.  M.  Report  on  the  botanical  exploration  of  southwestern 

Vii^inia  during  the  season  of  1S92.  Pages  92-201,  plates  73-82.  18  N  1893-1? 
Ap  1894. 
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