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Introduction

The  present  work  is  one  of  a  series  of  revisions  of  tree  fern  genera
conducted  under  the  aegis  of  Rolla  M.  Tryon,  Jr.  The  basis  for  these
studies  is  Tryon's  work  on  the  classification  of  the  family  (1970).  Accord-
ing  to  his  interpretation,  the  Cyatheaceae  consists  of  six  genera  that  have
petiole  scales  and  two  non-scaly  genera  having  only  multicellular  tri-
chomes.  The  genus  Sphaeropteris,  the  subject  of  subgeneric  revisions  by
Tryon  (1971)  and  Windisch  (1977,  1978),  has  petiole  scales  of  the  un-
specialized  "conform"  type,  made  up  of  uniform  cells  which  are  all
oriented  along  the  long  axis  of  the  scales.  Two  lines  of  specialization  are
recognized  in  Sphaeropteris:  one  in  which  the  petiole  scales  have  dark
apical  setae  and  a  second  with  the  petiole  scales  lacking  setae.  The  re-
mainder  of  the  genera  with  scales  have  "marginate"  petiole  scales,  made
up  of  a  central  portion  and  a  specialized  margin  of  cells  different  in  size
and  orientation,  and  usually  in  shape  and  color.  Two  of  these  genera
(Alsophila  and  Nephelea)  have  setate  petiole  scales,  and  three  (Trichip-
teris,  Cyathea,  and  Cnemidaria)  have  asetate  petiole  scales.  Gastony's  data
on  sporangium  size  and  spore  number  per  sporangium  (1974)  supports
Tryon's  view  that  the  setate  and  asetate  groups  are  natural.  Trichipteris
is  interpreted  by  Tryon  (1970)  as  the  least  specialized  of  the  asetate  group
of  genera,  since  it  has  neither  an  indusium  nor  anastomosing  veins.  Trichip-
teris  differs  from  Cnemidaria  in  stem  habit,  venation,  leaf  architecture,

and  spore  morphology.  Recognition  of  the  exindusiate  Trichipteris  and
the  indusiate  Cyathea  as  distinct  genera  is  based  on  evidence  that  each  is

an  independent  evolutionary  line.

"Differt  hoc  genus  ab  affini  Polypodio  praesentia  indusii,  ab  affini
Aspidio  indusio  e  pilis  copiosis  implexis  constante  et  persistente.  Nomen

derivatum  a  Tpw  et  jri-epos."
With  these  words,  Presl  distinguished  the  new  genus  Trichipteris  in

his  Deliciae  Pragensis,  published  in  1822.  Presl  speaks  of  the  genus  as
indusiate,  the  indusium  consisting  of  copious,  persistent,  interwoven  hairs.
In  the  modern  sense,  Presl's  genus  is  exindusiate.  The  paraphyses,  promi-
nent  in  the  Brazilian  plants  that  constitute  the  type  species  of  the  genus,
remain  an  important  morphological  and  taxonomic  feature,  although  they
are  no  longer  considered  to  be  indusia.  Martius  (1834)  treated  Trichip-
teris  with  Chnobphora  Kaulfuss  as  part  of  the  genus  AlsophiU.  Hooker



(1844)  recognized  Trichipteris  as  a  subgenus  of  Alsophila  but  did  not
treat  Chnoophora.  Copeland  (1947)  recognized  Trichipteris  as  a  genus.
Tryon  (1970)  redefined  the  genus  Trichipteris  on  the  basis  of  characters
of  the  petiole  scales  to  include  the  majority  of  the  New  World  species
previously  ascribed  to  Alsophila.

The  genus  Alsophila  was  recognized  as  such  by  Robert  Brown  in  1810.
Until  Tryon's  reclassification,  Alsophila  included  all  exindusiate  species
of  the  Cyatheaceae  with  petiole  scales.  The  indusiate  species  were  in-
cluded  in  Hemitelia  and  Cijathea.  Martius  (1834),  on  the  basis  of  his
observations  on  exindusiate  Cyatheaceae  in  Brazil,  produced  an  essentially
sound  subgeneric  classification  for  the  neotropical  species  of  Alsophila.
The  first  of  his  three  subgenera  is  Chnoophora,  a  name  first  used  by
Kaulfuss  (1824).  Chnoophora  Kaulfuss  was  set  up  as  a  genus  of  one
species,  now  called  Trichipteris  villosa  (Willd.)  Tryon.  The  distinctive
tomentum  of  contorted  trichomidia  characteristic  of  the  species  probably
inspired  the  generic  name  (  x  ™os,  tangled  hair  or  cotton;  <t>o  P  a,  bearing).
Martius  used  the  name  Chnoophora  for  a  subgenus  of  three  species.  Two
of  those  are  included  here  in  Trichipteris  corcovadensis  (Raddi)  Copel
and  the  third  is  now  recognized  as  Metaxya  rostrata  (  HBK  )  Presl.  Martius
described  the  two  remaining  subgenera  on  the  basis  of  venation.  Subgenus
Haplophlebia,  including  what  is  now  T.  procera  and  T.  atrovirens,  was
characterized  by  simple  veins.  Subgenus  Dicranophlebia,  characterized
by  veins  forking  at  the  sori,  included  eight  of  the  species  of  Trichipteris
recognized  in  this  treatment  and  one  species  now  included  in  Sphaero-
pteris.  Maxon  (1922)  associated  13  species  of  Alsophila  including
Alsophila  armata  on  the  basis  of  the  structure  of  the  petiole  scales,  and
provided  a  systematic  treatment  of  the  13  species  that  he  recognized.
Tryon  (1970)  segregated  the  American  species  of  Alsophila  into  three
groups,  based  on  characters  of  the  petiole  scales:  species  with  conform
petiole  scales  are  included  in  Sphaeropteris;  species  with  marginate  scales
bearing  dark,  apical  setae  are  maintained  in  the  genus  Alsophila;  and
species  with  marginate  petiole  scales  but  lacking  the  dark,  apical  setae
he  has  associated  with  Trichipteris  corcovadensis  (Raddi)  Copel.

Trichipteris  includes  species  and  species  groups  that  demonstrate  mod-
ern  concepts  in  the  evolution  of  ferns.  The  biogeographical  evidence  for
their  integrity  is  most  convincing.  However,  it  would  be  unwise  to  inter-
pret  the  evolutionary  history  of  the  genus  based  onlv  on  the  information
hilly  worked  out  in  this  study.  Ten  of  the  55  species'  are  based  on  one  or
two  collections.  The  Guayana  Highlands  will  probably  yield  several  species
that  are  presently  unknown.  The  Brazilian  species,  which  appear  to  be  a
group  of  morphologically  variable  populations  onlv  partially  isolated
evolutionarily,  present  taxonomic  problems  that  must  await  work  in  the
field  to  be  resolved.  The  present  monograph  serves  as  a  basis  for  further
investigation  of  the  biology  and  evolution  of  Trichipteris.



Morphology

Stem.  The  stem  morphology  of  Trichipteris  is  variable.  Diminutive
species,  such  as  T.  falcata,  have  a  small,  fasciculate  rhizome  similar  to
that  of  many  species  of  Thelypteris.  Other  species,  such  as  T.  WUUamsU
and  T.  borinquena,  have  more  substantial  rhizomes  measuring  from
three  to  five  centimeters  in  diameter.  The  stems  of  a  number  of  species
are  ascendant:  T.  procera,  T.  sagittifolia,  and  T.  frigida  have  ascendant
stems  reaching  a  maximum  of  about  one  meter  in  height.  Among  the
arborescent  species,  T.  pubescens  is  the  least  well-developed  and  al-
though  the  stem  reaches  a  height  of  three  meters,  it  is  at  most  three
centimeters  in  diameter.  The  branches  produced  by  T.  pubescens  are
adventitious,  ascendant,  and  bear  leaves  reduced  in  size  and  amount  of
dissection.  The  majority  of  the  species  in  the  genus  have  an  arborescent
stem  (Fig.  1)  up  to  twelve  meters  in  height.  A  number  of  arborescent
species,  for  example  T.  Schiedeana  of  Central  America,  have  stems  of
small  girth,  ranging  from  three  to  five  centimeters  in  diameter.  A  stem
of  five  to  ten  centimeters  in  diameter  and  over  three  meters  in  height  is

typical  of  most  species  of  the  genus.  Trichipteris  microdonta  and  T.
pubescens  have  well-developed  lateral  branches.  The  stems  have  a  dicty-
ostelic  siphonostele  with  abundant  sclerenchyma  characteristic  of  the
entire  scaly  Cyatheaceae.  The  corrugated  meristeles,  surrounded  by
sclerenchyma  sheaths,  are  apparent  in  any  stem  cross  section.  Medullary
bundles  were  present  in  all  species  examined.  Lucansky  (1974)  reports
cortical  vascular  systems  in  the  two  species  of  Trichipteris  he  examined.
The  stem  anatomy  of  the  diminutive  species  is  little  known.  However,  T.
borinquena  has  been  examined  and  shows  a  less  condensed  form  of  the
dictyostelic  siphonostele  typical  of  the  family.  Meristeles  are  ts  pic,  ill,
limited  to  three  per  cross  section,  and  the  vasculature  of  the  petiole  is
less  ramified.

Adventitious  roots  arise  from  the  base  of  the  petiole.  They  grow  out-
ward  and  downward  as  the  stem  increases  in  height.  The  entangled  mass

of  dark,  lignified  roots  near  ground  level  provides  a  portion  of  the  stems
support.  Characters  of  the  mature  stem  surface  are  of  limited  taxonomic
importance  for  Trichipteris.  The  pattern  of  scars,  abraded  scales,  and
pneumatodes  (small,  hollow  cavities  in  the  stem  surface),  typical  of  the
family  Cyatheaceae,  does  not  prove  useful  in  discerning  species  relations.
Stem  habit  is  variable  within  species  and  is  often  the  result  of  environ-
ment  rather  than  genetic  or  ecotypic  segregation.  The  anatomy  of  the
petiole,  and  consequently  the  pattern  of  vasculature  observed  in  any
petiole  scar,  becomes  more  complex  with  size,  but  no  pattern  of  variation
that  correlates  with  characters  of  established  evolutional)  significance
is  discernable.  By  contrast,  the  indument  (epidermal  structures  of  the
petiole,  including  spines,  trichomes,  scales,  and  scurf,  is  crucial  to  the
taxonomy  of  Trichipteris.  This  indument  is  nonfunctional  when  the  leaf
is  fully  expanded.  The  petiole  scales  and  scurf  are  a  protective  coating
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for  the  crozier  from  the  time  it  is  differentiated  from  the  stem  apex

through  vernation.
Petiole  spines.  Petiole  spines  are  undeveloped  in  the  croziers  of  all

Trichipteris  species.  They  are  variously  developed  on  mature  petioles,
and  are  of  the  corticinate  type  described  by  Tryon  (  1970  )  .  I  have  used
four  terms  to  describe  the  development  of  spines  on  mature  petioles.
Petioles  may  be  inermous:  without  any  spines.  Petioles  with  blunt  pro-
tuberances,  morphologically  homologous  to  spines,  are  tuberculate.
Muricate  petioles  bear  short,  conical  protuberances  with  sharp  tips.
Petioles  with  any  sort  of  long,  fully  developed  spines  are  aculeate.  In  all
cases  the  protuberances  of  the  petioles  are  the  points  of  attachment  of
petiole  scales  (Fig.  2).  Species  of  Trichipteris  vary  considerably  with
respect  to  the  size  and  density  of  spines.  Young  plants  and  plants  of
diminutive  species  usually  have  inermous  petioles.  The  best  development
of  spines  is  among  species  related  to  T.  corcovadensis.  However,  closely
allied  species  such  as  T.  villosa  have  tuberculate  or  inermous  petioles.
Species  allied  to  T.  armata  have  unusually  long,  sharp  spines.  There  is  a
tendency  toward  muricate  and  tuberculate  petioles  in  the  Andean  species,
but  they  cannot  be  distinguished  as  a  group  on  the  basis  of  petiole  spines.
Spines  are  noticeably  altered  when  pressed  and  long,  thin  spines  are
especially  susceptible  to  breakage.  The  color  of  the  spines  may  differ  from

that  of  the  petiole  as  a  result  of  differential  drying.
Petiole  Scales.  The  petiole  scales  of  Trichipteris  lack  the  apical  setae

characteristic  of  Nephelea,  Alsophila,  and  some  species  of  Sphw
These  scales  are  of  the  structurally  marginate  type  (Tryon,  1970),  with

the  central  portion  consisting  of  elongated  cells  appearing  on  the  long
axis  of  the  scale.  The  margin  consists  of  shorter,  broader  cells  oriented
more  nearly  transverse  to  the  axis  of  the  scale  (Fig.  3).  The  development
of  the  scale  margin  is  highly  variable.  Trichipteris  horinquena  is  charac-
terized  by  petiole  scales  with  a  few  rows  of  slightly  differentiated  cells
forming  an  indistinct  margin.  Trichipteris  mexicana  has  a  broad  margin
of  cells  which  differ  from  those  of  the  central  portion  of  the  scale  in  shape
and  orientation.  The  scale  margin  in  all  species  is  fragile  and  easily
abraded  once  the  leaf  has  expanded.  Collections  of  T.  phalerata  from
Brazil  often  appear  to  have  emarginate  scales,  but  close  examination  of
intact  scales  reveals  a  well-developed  margin.  Scales  of  the  adaxial  part
of  the  base  of  the  petiole  commonly  lack  margins.  Emarginate  scales  have
been  found  in  this  particular  part  of  the  petiole  in  all  species  of  marginate
Cvatheaceae  so  far  examined.  .

The  color  of  the  petiole  scales  on  croziers  and  mature  leaves  ot  in-
chipteris  is  of  taxonomic  importance.  Cretaceous  petiole-scale  borders
characterize  the  species  related  to  T.  procera,  although  they  are  present
in  species  such  as  T.  costaricensis  as  well.  Some  species  related  to  T.
armata  also  have  cretaceous  petiole-scale  borders.  The  cretaceous  border
may  extend  into  the  structural  central  portion  of  the  scale.  In  T.  Dombe  yl



some  of  the  cells  of  the  cretaceous  border  are  darkened.  In  numerous

species  allied  to  T.  armata,  dark  setae  line  the  edges  of  the  scales.  A
number  of  species  have  concolorous  or  nearly  concolorous  scales  (the
borders  may  be  slightly  lighter  in  color).  The  coloration  of  the  petiole
scales  is  sometimes  highly  variable  within  a  species.  Trichipteris  dichro-
matolepis,  of  southern  Brazil,  has  petiole  scales  ranging  from  bicolorous
with  a  cretaceous  border  to  concolorous.  Two  species  of  Trichipteris  (  T.
villosa  and  T.  atrovirens)  have  petiole  scales  that  are  contorted  helically
when  dried.

Petiole  Scurf.  In  many  species  of  Trichipteris,  the  petiole  scurf  forms  a
dense,  appressed  indument  covering  the  surface  of  the  petiole  (Figs.  4
&  5).  The  structural  components  are  trichomidia  (small  trichomes)  and
squamulae  (small  scales),  as  defined  by  Tryon  (1970).  The  petiole  scurf
is  useful  as  a  taxonomic  character.  Large  squamulae  characterize  species
such  as  T.  microphylla  and  T.  decomposita.  A  scurf  consisting  of  per-
sistent  squamulae  is  characteristic  of  species  such  as  T.  procera  and  T.
aspera.  Most  Brazilian  species  lack  a  persistent,  well-developed  petiole
scurf,  but  T.  Gardneri,  a  species  of  the  Campo  Limpo  area  of  Brazil,  has
a  scurf  of  persistent  squamulae.  Petiole  scurf  becomes  abraded  with

maturity,  so  that  species  with  scurfy  croziers  may  have  glabrous  petioles.
Diminutive  species  of  Trichipteris,  even  those  allied  to  more  robust

species  with  dense,  well-developed  petiole  scurf,  usually  lack  it  completely.
Trichomes.  The  petioles  of  some  species  of  Trichipteris,  especially  those

allied  to  T.  armata,  are  pubescent  with  long,  stiff  trichomes.  Trichipterii
Gardneri,  a  species  of  Brazil  related  to  T.  phalerata,  has  pubescent
petioles.  Species  with  stiff,  multicellular  trichomes  on  the  petioles  were
considered  primitive  by  Riba  (1969)  in  his  work  on  the  species  related  to

Lamina  Indument.  The  indument  of  the  petiole  often  extends  upward
along  the  abaxial  surface  of  the  lamina  axes,  and  its  composition  and

mportant.  Scales  are  often  present  along  the
rachis  They  may  differ  in  color  and  in  the  development  of  the  margin
from  the  scales  of  the  petiole  base.  The  scurf  along  the  axes  of  the  lamina
is  often  different  from  the  petiole  scurf  in  both  composition  and  develop-
ment.  In  most  species,  the  indument  found  on  the  abaxial  surface  of  the

costae  and  costules  is  considerably  different  from  that  of  the  major  axes
and  the  petiole.  Flatfish  to  bullate  squamulae  are  often  prominent  along
toe  costae  and  costules.  The  two  types  of  squamulae  are  usually  found  on
the  same  costae,  in  which  case  the  flatfish  squamulae  are  proximal  and  the
bullate  squamulae  are  distal  along  the  axes.  Trichomes  and  trichomidia

are  common  on  the  abaxial  surface  of  the  lamina,  especially  in  the  species
awed  to  T.  armata.  In  a  few  species  (T.  frigida,  T.  Schlimii,  and  T.  Hodge-
ana)  the  axes  are  covered  abaxially  with  a  scurfy  tomentum  similar  in

Jsihon  to  that  of  the  petiole  scurf.  The  basal  parts  of  the  pinna-

ecies  bear  a  close-packed  group  of  squa-
rachises  and  costae  i



mulae  similar  to  those  scattered  along  the  remainder  of  the  axes.  Large,
filiform  squamulae  are  borne  near  the  bases  of  the  axes  of  many  species.

The  adaxial  surface  of  the  axes  in  Trichipteris  is  glabrous  or  has  stiff,
multicellular,  arcing  trichomes.  Squamulae,  trichomidia,  and  scales  are
not  found  on  the  adaxial  surface.  Because  the  adaxial  indument  is  so
uniform,  I  have  limited  my  descriptions  and  discussions  of  lamina  indu-
ment  to  that  of  the  abaxial  surface.

The  indument  of  the  axes,  like  that  of  the  petioles,  is  functional  only

during  the  vernation  of  the  leaf.  The  structures  remaining  on  mature
leaves  represent  only  a  portion  of  the  original  indument.  The  rest  is  lost  in

maturation.
The  following  terms,  which  I  have  used  to  describe  the  color  of  the  leaf

axes  and  indument,  are  based  on  Steam's  color  terms  (Steam,  1966):

atropurpureous-dark  purple;  costaneous-dark,  reddish  brown;  cretaceous-
the  color  of  chalk  (white  with  a  faint,  yellowish  tinge);  diaphanous-
translucent;  ferruginous-reddish  brown;  fulvous-golden  brown  or  light

brown;  /wscows-dark  brown;  mgrescenf-blackish.
Lamina.  The  lamina  of  Trichipteris  species  varies  considerably  in  de-

gree  of  dissection.  Species  with  1-pinnate  leaves  have  evolved  at  least
twice  in  the  genus,  and  there  is  a  3-pinnate-pinnatifid  species  from  Ven-
ezuela  In  T  demissa  and  T.  borinquena,  fertile  leaves  can  be  either  1-
pinnate-pinnatifid  or  2-pinnate-pinnatifid.  Trichipteris  corcovadensis,  of
southern  Brazil,  includes  both  2-pinnate  plants  with  large,  oblong-lanceo-
late  entire  pinnules  and  2-pinnate-pinnatifid  plants  with  dil
linear-lanceolate,  deeply  lobed  pinnules.  I  have  not  considered  differences
in  leaf  dissection  alone  to  be  evidence  of  speciation  in  Trichipteris.  How-
ever,  a  numbe,  of  ca  ts  cm  t  in  which  speciation  has  included  a  change
in  the  dissection  of  the  lamina.  Incipient  speciation  in  T.  demissa  *  recog-
nizable  in  T.  demissa  var.  thysanolepis,  based  on  plants  ;  differing  from
the  putative  parent  population  in  both  petiole  scale  morphology  and  leaf
dissection.  Trichipteris  decomposite  differs  from  T.  procera  in  its  pebole

scurf  as  well  as  in  the  dissection  of  the  lamina.
There  are  young  plants  which  produce  fertile  leaves  less  dissected

than  those  typical  of  older  plants  of  the  same  species.  They  occ  ™^
have  been  recognized  as  species  (Alsophila  Gleasom,  a  synonym  of

Trichipteris  procera).  Occasionally,  damaged  plants  continue  to  grc  m
producing  foliaee  that  is  reduced  in  complexity.  Unusually  small  plants

and  damaged  plants  hav( ;nt  and  soral  charactei

^Kexture  of  Trichipteris  plants  often  varies  with  insolatfo.

Those  species  <•**«£  ^  ~  >*  £*  ^  We

LTirpapFaceous  to  chartaceous  leaves.  The  leaves  of  the  forest  species
found  growLg  in  open  areas,  for  example  T.  r^.^SJ
areas  of  Venezuela,  are  revolute  and  coriaceous.  Although  I  have  included



the  texture  of  the  leaves  in  the  species  descriptions,  it  varies  enough  to  be
a  character  of  only  limited  value.

The  shape  of  the  leaf  apex  is  often  of  taxonomic  value  in  Trichipteris.
In  a  few  species,  the  apex  of  the  leaf  is  an  articulated  pinna  conforming
in  shape  and  size  to  the  medial  pinnae  of  the  lamina.  In  other  species,  the
width  of  the  leaf  near  its  apex  is  abruptly  reduced.  Gradually  reduced  and
acute  apices  are  characteristic  of  a  number  of  species.  The  remainder  have
a  gradually  reduced  and  acuminate  leaf  apex,  which  I  interpret  as  inter-
mediate  between  leaves  with  abruptly  reduced  apices  and  those  with
gradually  reduced  acute  apices.  In  the  intermediates,  the  apex  is  drawn
out  into  a  long  tip,  as  in  the  pinna-like  leaves,  but  there  is  no  abrupt  reduc-
tion  in  the  size  of  the  pinnae.  Trichipteris  Schiedeana  and  T.  nigripes  are
species  with  a  gradually  reduced  acuminate  apex.  There  is  some  varia-
tion  in  the  leaf  apex  within  species.

Pinnules.  The  length  of  the  petiolules  of  the  pinnules  is  of  some  tax-
onomic  importance  in  Trichipteris.  In  species  such  as  T.  Kalbreyeri,  the
petiolules  are  unusually  long.  By  contrast,  species  related  to  T.  procera
commonly  have  sessile  pinnules.  In  T.  nigripes  there  is  considerable
variation  in  petiolule  length.  For  example,  although  the  pinnules  of
T.  nigripes  var.  nigripes  are  petiolulate,  those  of  T.  nigripes  var.  brunnes-
cens  are  sessile.  In  the  taxonomic  section,  the  described  length  of  the
petiolules  is  relative  to  the  width  of  a  single  ultimate  segment  in  pinnati-
fid  species.  Short-petiolulate  describes  petiolules  shorter  than  the  width
of  one  lobe;  petiolulate  describes  petiolules  of  about  the  same  length;
and  long-petiolulate  describes  petiolules  longer  than  the  width  of  one  lobe.

The  shape  of  the  pinnules  (pinnae  of  1-pinnate  species  )  is  not  a  reliable
taxonomic  character.  Both  attenuate  and  obtuse  pinnules  are  common  in
some  species,  such  as  T.  procera,  T.  Schiedeana,  and  T.  atrovirens.  Also,
there  is  a  tendency  for  the  pinnules  of  the  basal  pinnae  of  most  species
to  be  obtuse,  though  those  of  more  apical  parts  of  the  lamina  may  be

acuminate  or  attenuate.  Unfortunately,  the  shape  of  the  pinnules  imparts
a  characteristic  appearance  to  specimens,  and  numerous  species  have
been  described  based  on  variations  in  shape  alone.

However,  the  dissection  of  the  pinnules  is  often  a  useful  taxonomic
character.  In  my  descriptions,  the  depth  to  which  the  penultimate  seg-
ments  are  dissected  is  relative.  Shallowly  pinnatifid  pinnules  are  dissected
about  one-quarter  the  distance  to  the  costae.  Pinnatifid  pinnules  are  dis-
sected  about  one-half  the  distance  to  the  costae.  Deeply  pinnatifid  pin-
nules  are  dissected  about  three-quarters  of  the  distance  to  the  costae.  I
have  defined  the  tip  of  the  pinnules  as  distinct  from  the  apex.  The  shape
of  the  apex  is  ordinarily  useful  as  a  taxonomic  character.  In  some  cases,

the  dissection  of  the  tips  of  the  pinnules  (pinnae  of  1-pinnate  species)  is
also  helpful.  The  shape  and  dissection  of  the  lobes  (ultimate  segments)
has  been  included  in  my  descriptions.  Occasionally,  distinctive  cutting  of
the  lobes  is  diagnostic,  as  in  T.  Kalbreyeri.
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Veins.  Venation  is  closely  correlated  with  dissection  of  the  penultimate
segments.  In  typical  2-pinnate-pinnatifid  species  of  Trichipteris,  the
pinnules  are  deeply  lobed,  and  each  lobe  is  supplied  with  a  costule  bear-
ing  several  simple  or  forked  free  veins.  Venation  of  1-pinnate-pinnatifid
species  is  similar.  Two-pinnate-pinnatifid  species  of  Trichipteris  with
crenate  or  entire  pinnules  have  veins  that  arise  from  an  indistinct  costule
and  are  concurrent  to  the  leaf  margin.  In  several  1-pinnate-pinnatifid

species  with  entire  pinnae,  the  concurrent  veins  are  casually  anasto-
mosing.  Although  venation  varies  from  simple  to  forked  in  T.  procera,
T.  dichromatolepis,  T.  nigripes,  and  others,  most  species  are  character-
ized  by  one,  but  not  both,  venation  states.  Simple  veins  can  be  found
distally  on  leaves  of  many  Trichipteris  species  characterized  by  forked
veins,  so  description  and  analysis  of  venation  must  be  from  the  more
typical  medial  parts  of  the  leaves.  Damaged  plants  often  have  aberrant
veins.  Venation  states  are  of  taxonomic  value  in  Trichipteris.  Martius
(1832)  established  two  subgenera  of  AlsophUa  (substantially  modern-
day  Trichipteris)  based  on  venation  states.  Simple  venation  characterizes
the  closely  related  group  of  species  including  T.  procera.  Forked  veins
are  characteristic  of  all  but  a  few  scattered  species  in  the  remainder  of

the  genus.  ,  .  ,
Sori.  The  sori  are  borne  on  the  veins  of  the  abaxial  leaf  surface  and

not  on  the  margin.  Trichipteris  praecincta  and  T.  nanna  have  submargina
sori.  Trichipteris  procera  has  sori  that  vary  in  position  from  submarginal
to  subcostal.  In  the  remaining  species  of  the  genus,  the  sori  are  near  the
middle  of  the  veins  on  which  they  are  borne.  In  2-pinnate  specimens  ot
T.  corcovadensis,  the  sori  are  in  a  single  row  along  each  side  of  the  costae.
In  T.  Williamsii  and  T.  Cyclodium  they  are  in  two  or  three  rows  along
each  side  of  the  costae.  The  unusual  distribution  of  son  in  these  species

can  be  related  to  the  dissection  of  the  lamina.
The  sorus  (Re  7)  consists  of  an  expanded  receptacle  on  which  para-

v.  ,  b  '  ,„  Knmp  Nn  indusium  of  tissue  derived  from
physes  and  sporangia  are  borne.  ISO  lnausium  i
the  proximal  part  of  the  receptacle  and  adjacent  vein  is  present  ine
length  of  the  paraphyses  has  been  measured  relative  to  the  length  of
the  sporangium  and  its  stalk.  Trichipteris  procera  and  its  relatives  have
paraphyses  that  are  shorter,  if  not  much  shorter,  than  the  sporangia^
The  remaining  species  have  paraphyses  normally  as  long  as,  or  longer
than,  the  sporangia.  The  mass  of  paraphyses  gives  the  -ceptacle  a
specific  appearance  dependent  on  their  length.  The  receptacle  may  be
described  as  puberulent,  hirsute,  pilose,  or  villous.  Vanatior  >  i  the
str  ct  e  of  the  paraphyses  has  not  proved  to  be  an  important  character
Uniseriate,  multicellular  paraphyses  are  typical  of  the  genus.  In  species

such  as  T.  dichromatolepis,  some  specimens  have  mulhsenate  pa  jap^es.
Trichipteris  nesiotica,  endemic  to  Cocos  Island,  has  unusuam  snort
thick  paraphyses.  They  are,  like  the  petiole  scales  and  scurf,  function*
only  during  Vernation  (Fig.  6).  The  structures  seen  on  specimens  of



mature  leaves  are  remnants,  which  become  more  and  more  abraded  in

older  material.  Since  the  length  of  the  paraphyses  is  of  major  diagnostic
importance,  newly  mature  specimens  with  intact  paraphvscs  are  necessary
for  critical  determination.

The  genus  Trichipteris  is  by  definition  exindusiate.  The  sori  are  more
or  less  enveloped  by  soral  squamulae  in  six  of  the  species  (Fig.  8).  The
soral  squamulae  differ  from  hemitelioid  (partial)  indusia  in  their  struc-
ture  and  attachment.  Soral  squamulae  are  translucent  and  attached  at
the  base  of  the  receptacle  by  a  narrow  base  and  may  be  attached  all
around  the  receptacle.  In  contrast,  indusia  are  opaque,  thickened  struc-
tures  attached  by  a  broad  base  to  the  proximal  side,  if  not  the  entire
perimeter,  of  the  receptacle.  Trichipteris  sagittifolia  and  T.  Steijermarkii
have  a  number  of  broad,  dark  squamulae  surrounding  the  sori,  forming
a  complete  covering.  Trichipteris  costaricensis  has  several  pale  squamulae
nearly  enveloping  the  sori;  Trichipteris  gibbosa  has  one  or  more  associated
with  the  sori;  in  T.  aspera  the  soral  squamulae  vary  from  numerous,
broad  and  dark  to  single,  biseriate,  and  nearly  diaphanous.  Four  of  the
six  species  with  soral  squamulae  are  found  in  the  area  of  Golfo  de  Paria,
Venezuela.  Soral  squamulae  constitute  a  useful  character  in  Trichipteris.

Sporangia  and  spores.  The  sporangia  in  Trichipteris  are  borne  on  a
short  stalk  of  four  cells  (Fig.  9).  The  sporangium  has  an  oblique,  complete
annulus  that  is  interrupted  laterally  by  a  stomium  of  thin-walled  cells.
The  sporangia  are  relatively  large,  and  contain  either  32  or  64  spores
(Gastony,  1974),  having  a  perine,  the  surface  features  of  which  are  nearly
uniform  throughout  the  genus  (Figs.  10-13).  The  typical  perine  bears
numerous  minute  cilia  more  or  less  developed  into  a  dense  tomentum.
The  exine  is  psilate  in  the  species  I  have  examined.  Preliminary  work  on
the  perine  morphology  of  Cyathea  and  work  on  the  spore  morphology  in
Cnemidaria  (Stolze,  1974)  indicate  that  spore  morphology  could  be  a
useful  generic  character  for  the  Cyatheaceae  with  asetate,  marginate
scales.  Species  relations  in  Trichipteris  are  not  corroborated  by  variation
m  surface  features  of  the  spores.  Walker  (1966)  reported  a  chromosome
number  of  n  =  69  for  Trichipteris  armata.

Geography  and  Ecology

Geographic  data  have  often  been  the  basis  for  initial  interpretation  of
little  known  and  biologically  unstudied  groups  of  ferns  such  as  Trichip-
teris  Recent  revisionary  work  in  the  Cyatheaceae  (Gastony,  1973;  Stolze,
1974;  Tryon,  1971  &  1976)  includes  geographic  distributions  that  substan-
tiate  conclusions  drawn  from  morphological  data.  The  small  size  of  wind-
borne  spores  results  in  frequent  long-distance  dispersal  of  ferns.  Uni-
formity  m  geographically  widely  separated  populations  of  a  species  is
common,  e.g.,  the  large  number  of  arctic  ferns  occurring  on  all  the
northern  continents  (Hulten,  1964).  At  the  same  time,  "  '-
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isolation  that  is  often  the  most  significant  in  the  evolution  of  the  pterido-
phytes.  Interference  with  regular  long-distance  dispersal  results  in  generic
isolation  and  morphological  discontinuity  of  geographically  isolated

populations.
The  center  of  distribution  for  the  genus  Trichipteris  is  the  Andes,  a

mountain  range  presenting  diverse  barriers  to  long-distance  dispersal.
Of  the  55  species  in  the  genus,  23  are  found  in  the  continental  South
American  Andes.  Another  19  are  from  mountain  ranges  continuous  geo-
graphically,  if  not  geologically,  with  the  Andes  (  the  mountains  of  Central
America  and  the  Antilles).  These  regions  include  altogether  about  75%  of

the  species  in  the  genus.
All  of  the  genera  of  the  Cyatheaceae  with  petiole  scales  are  represented

in  the  Andes.  Four  of  the  six  genera  with  scales  are  restricted  to  the  New
World,  and  are  most  diversified  in  the  mountains  of  the  New  World

tropics.  The  stem  anatomy  of  the  known  species  of  the  scaly  Cyatheaceae
is  surprisingly  uniform  (Lucansky,  1974).  Other  structures  uniform
throughout  the  group,  such  as  sporangia,  suggest  that  it  is  monophyletic.
The  typical  cyatheaceous  stem  anatomy  is  to  be  seen  in  fossils  from  the
Jurassic  (Ogura,  1927)  to  the  late  Tertiary  (Bancroft,  1932).  Apparently
plants  of  the  Cyatheaceae  have  been  in  existence  since  the  Mesozoic  and
have  moved  into  the  Andes  as  the  mountains  were  uplifted.  Present  diver-

sity  may  be  the  result  of  successful  exploitation  of  habitats  created  during

the  Andean  uplift.
Trichipteris  is  interpreted  as  a  relatively  unspecialized  genus  in  the

family  Cyatheaceae  (Tryon,  1970).  Although  it  is  well-represented  in  wet
forests  at  high  altitudes,  11  of  the  42  species,  or  26.2%,  are  restricted  to  low
elevations  (below  1000  m.),  with  another  18  extending  below  1000  meters.
Thus,  two  thirds  of  the  genus  is  found  growing  below  1000  meters.  The
montane  or  cloud  forest  habitat  typical  of  the  vast  majoritv  of  cyathea-
ceous  species  does  not  extend  down  to  1000  meters.  The  adaptation  of
Trichipteris  to  low  altitudes  is  reflected  in  the  unusual  Amazonian  distri-
bution  of  two  species  and  the  diversification  of  the  genus  in  southern

__Ataude  No^P!£J!i__  S  P  £CieS(42)
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Brazil.  The  possibility  exists  that  the  Cyatheaceae  in  modern  times  have
undergone  adaptive  radiation  primarily  in  the  wet  forests  at  higher  alti-
tudes,  and  that  evolutionarily  older  groups  such  as  Sphaeropteris  and
Trichipteris  are  the  only  genera  diversified  at  lower  altitudes.

The  genus  Trichipteris  is  unique  among  the  genera  of  the  family  in  its
adaptation  to  mesic  and  subxeric  environments  and  its  tolerance  to  full

sun  (Table  2).  Maxon  (1914)  describes  the  ecology  of  TH>
costaricensis  as  follows:

'"The  original  specimens  .  .  .  have  the  appearance  of  being  decidedly  xerophilous
tor  a  tree  tern;  and  it  is  interesting  to  note  that  the  Guatemalan  specimens
crted  below  are  all  from  the  drier,  western  part  of  that  country,  and^hat  the
Santa  Kosa  specimens  in  particular,  which  in  their  lesser  size  perfectly  match
Fewt  ngm  f'  Sre  °uT  U  '  «Jkd  «™tarid.

W bee femS Me able t0 exist in su *h surroundings."

Trichipteris  villosa  has  a  similar  ecology  and  consequently  a  distinctive
geographical  distribution.  It  is  characterized  by  a  tomentum  of  small,
contorted  tnchomes,  which  is  found  to  be  more  dense  with  increased

exposure  to  sunlight.  There  is  a  tendency  toward  revolute  coriaceous
segments.  It  has  been  collected  in  dry  washes,  open  savannas  and  grass-
lands  throughout  South  America,  commonlv  in  full  sun.  Several  other

species  (T.  atrovirens,  T.  corcovadensis,  T.  dichronmtolepis,  T.  Gardneri,
and  T.  phalerata)  are  adapted  to  drier  areas  with  greater  insolation.

Two  and  possibly  three,  species  of  Trichipteris  occur  in  the  alpine
areas  (paramos)  of  South  America.  They  are  characterized  by  many  of
toe  same  specialized  features  as  the  "xeric"  species.  Trichipteris  frigida
of  the  northern  Andes  is  largely  confined  to  the  paramos.  It  has  segments
that  are  revolute  and  coriaceous,  the  axes  of  the  lamina  are  covered  with

a  dense  tomentum  of  pale  trichomidia,  and  the  costae  bear  finely  laciniate
squamulae.  Trichipteris  demissa,  a  species  with  rigidly  con  ceou  leave
is  found  on  open  summits  of  tepuis  in  the  Guayana  Highlands.  The  adap-
Altb  °lT  C  T  S  °  f  THchi  P  te  ™  t0  a¥ne  areas  is  unique  in  the  family.
AKhough  Tnchtpteris  is  a  relatively  unspecialized  and  theoretically  old
genus  of  the  Cyatheaceae,  it  has  the  broadest  tolerance  for  reduced



Geographic Reg

moisture  and  increased  sunlight,  including  the  exposure  inherent  in
alpine  habitats,  of  any  genus  in  the  family.

There  are  a  number  of  distinctive  geographic  relationships  involving
regionalism  and  endemism  in  the  genus  Trichipteris  (Table  3).  I  have
discussed  the  unique  presence  of  Trichipteris  in  the  Amazon  Basin,
indicating  the  adaptation  of  the  genus  to  low  altitudes.  Although  each
genus  of  the  scaly  Cyatheaceae  is  found  in  southern  Brazil,  Trichipteris
is  the  only  one  represented  by  a  large,  confusing  group  of  species  sug-
gesting  adaptive  radiation.  Eleven  species  in  the  genus  are  found  in  Brazil;
of  these,  nine  are  endemic.  The  majority  of  these  species  are  polymorphic
(a  situation  fostering  a  plethora  of  specific  epithets).  The  success  of
Trichipteris  in  Brazil  can,  in  part,  be  correlated  with  its  adaptation  to  the
drier  climate  of  the  Campo  Limpo  area  in  the  states  of  Goyas,  Minas
Gerais,  and  Matto  Grosso.  Species  of  Trichipteris  are  also  found  in  second-
ary  forests,  shrubby  situations,  and  original  forests  in  the  Serra  do  Mar.
One  species,  T.  phalerata,  occurs  in  both  the  Campo  Limpo  and  the
Serra  do  Mar  regions.  The  complex  variability  found  in  the  Brazilian
species  may  have  resulted  in  part  from  modern  fluctuations  in  the  climates
of  the  Campo  Limpo  and  Serra  do  Mar,  and  the  episodic  isolation  of

populations  in  secondary  forest  and  open  situations.
The  Guyana  Highlands  are  a  geologically  old  formation  of  isolated

tepuis  (mesas)  with  a  highly  endemic  angiosperm  flora.  The  endemism
among  the  ferns  is  not  as  common  as  in  the  angiosperms:  only  Ptero-
zonium  (Lellinger,  1967)  and  Hymenophyllopsis  (Lellinger,  pers.  comm.)
have  a  significant  number  of  endemic  species  there  and  are  essentially
limited  to  that  area.  Trichipteris  is  one  of  the  smaller  number  of  genera
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with  species  endemic  to  the  region.  Three  of  the  nine  species  found  in  the
Guyana  Highlands  are  endemic.  The  polymorphic  T.  demissa  and  the  re-
lated  T.  Cyclodium  are  evidence  that  endemic  species  in  the  Guayana
Highlands  are  presently  evolving,  although  they  are  highly  isolated  in
the  genus.  Another  species,  T.  villosa,  occurs  in  the  open  savanna  areas
of  the  Guayana  region,  not  in  association  with  the  tepuis:  it  is  not

In  the  Caribbean,  the  genus  Trichipteris  is  characterized  by  broadly
distributed,  as  well  as  locally  endemic,  species.  Trichipteris  aspera,  T.
microdonta,  and  T.  procera  are  widespread.  In  contrast,  three  species
are  endemic  to  single  islands  in  the  West  Indies.  Trichipteris  borinquena
of  Puerto  Rico  and  T.  Hodgeana  of  Dominica  have  no  close  relatives  in
the  genus.  Trichipteris  sagittifolia,  endemic  to  Trinidad,  is  a  member  of

a  close-knit  group  of  three  species  (including  T.  Steyermarkii  and  T.
cor data ) .

The  distribution  of  most  Trichipteris  species  in  the  Andes  conforms  to
one  of  two  patterns:  Pacific  or  Atlantic  drainage.  Species  with  distri-
butions  along  the  Atlantic  drainage  Commonly  reach  the  Sierra  de  Perija
and  consequently  are  included  in  early  collections  from  Colonia  Tovar  in
the  Venezuelan  Andes.  The  Atlantic  drainage  species,  T.  pubescens  and
T.  Lechleri,  also  grow  in  the  Guayana  Highlands.  The  Amazonian  T.  nigra
is  related  to  T.  Schlimii,  a  species  of  the  Atlantic  slopes  of  the  Andes.
Endemism  among  species  of  this  geographic  alliance  is  the  most  common
in  Venezuela.  In  the  Andes  of  Venezuela,  the  Penisula  de  Paria,  and  in
Trinidad  there  are  five  species  of  Trichipteris  with  ranges  of  less  than  300
miles.  Species  of  the  Atlantic  drainage  of  the  Andes  extend  southward  as
far  as  Bolivia.  Species  11  to  26  form  a  morphologically  cohesive  group
almost  entirely  confined  to  the  Atlantic  drainage.

The  Pacific  drainage  association  of  species  is  much  smaller.  Most  impor-
tant  are  two  1-pinnate-pinnatifid  species  (T.  falcata  and  T.  phalaenolepis)
endemic  to  the  Dagua  Valley  of  Colombia,  growing  at  altitudes  below
1000  meters.  Trichipteris  ursina,  a  Central  American  species  closely
related  to  T.  phalaenolepis,  is  similar  in  habitat  but  has  a  more  extensive

geographic  range.  Trichipteris  microdonta,  a  broad-ranging  species  of
low  altitudes,  is  also  present  in  the  Dagua  Valley.  There  are  no  species
found  in  the  more  southern  parts  of  the  Andean  Pacific  drainage  because
of  the  extreme  aridity.

Among  the  species  of  Trichipteris  (excluding  the  group  of  T.  armata,
revised  by  Riba  in  1967)  only  T.  nigripes  and  T.  pilosissima  occur  on
both  the  Atlantic  and  Pacific  slopes  of  the  Andes.  In  T.  nigripes,  the  plants
trom  the  Pacific  drainage  are  morphologically  distinct,  especially  at  lower
altitudes,  from  those  of  the  Atlantic  drainage.  No  vicarious  species  pairs
have  been  found  that  are  from  the  opposite  slopes  of  the  Andes.  The
mountain  range  is  apparently  a  significant  barrier  to  migration.  A  seem-
ingly  impossible  disjunct  distribution  between  the  mountains  of  Panama



and  the  Guayana  Highlands  is  reported  for  T.  Williamsii.  This  disjunction
is  recorded  for  a  number  of  angiosperms,  for  example  the  Chrysobalan-
aceae  (Prance,  1974)  and  Myristicaceae  (Gentry,  1975).  The  isolated
position  of  T.  Williamsii  in  the  genus  suggests  that  its  distribution  is  a
relict  of  a  formerly  continuous  range  more  recently  disrupted  by  the

Andean  uplift.
The  ranges  of  the  species  in  Trichipteris  are  generally  limited.  Over  35%

have  a  range  of  less  than  300  miles,  while  in  contrast,  only  about  one-third
have  ranges  exceeding  750  miles  (  Table  4  )  .

Geographic  ranges,  when  correlated  with
insight  into  the  evolution  of  Trichipteris  m
morphological  similarity,  and  divergent  populations  suggest  that  there
has  been  substantial  evolution  in  the  genus  within  the  recent  past.  Specia-
tion  via  peripheral  isolation  (Tryon,  1972b)  is  best  seen  in  T.  aspera  and
T.  gibbosa.  Trichipteris  gibbosa  is  a  continental  species,  which  appar-
ently  has  become  isolated  in  the  recent  past  from  the  closely  allied  An-
tillean  species  T.  aspera.  Trichipteris  gibbosa  has  undergone  enough
modification  of  the  indument  of  the  costae,  costules,  and  paraphyses  to

suggest  that  it  is  isolated  genetically  from  T.  aspera.  The  vicarious  species
pair,  T.  sagUtifolia  (endemic  to  Trinidad)  and  T.  Steyermarkii  (from
Sucre  and  Monagas,  Venezuela),  also  suggests  that  species  on  the  Carib-
bean  islands  can  become  isolated  from  those  on  the  adjacent  mainland.

Incipient  speciation  resulting  from  peripheral  isolation  is  apparent  in
Pacific  coastal  populations  of  T.  nigripes.  Trichipteris  atrovirens  has
apparently  been  derived  from  Brazilian  elements  of  T.  villosa  through
isolation  at  the  southern  periphery  of  T.  villosa  s  range.  A  change  in  envi-
ronmental  adaptation  toward  a  secondary  forest  niche  has  accompanied

this  evolution.
Long-distance  dispersal,  as  a  precursor  to  speciation,  can  be  seen  in

T.  ursina  and  T.  phalaenolepis.  The  two  are  morphologically  close,  differ-
ing  only  in  the  coloration  and  distribution  of  the  petiole  scales.  They  are
separated  geographically  by  the  distance  between  Costa  Rica  and  south-
ern  Colombia  One  species  apparently  has  been  derived  from  the  other
after  successful  long-distance  dispersal.  Two  varieties  of  a  single  species
endemic  to  the  Guayana  Highlands  provide  an  excellent  example  ot

0-100 mi.
100-300 mi.
300-750  mi.
750-1500  mi
1500-3000 m
3000-5000 m



long-distance  dispersal  \issa,  a  variable  species,  includes
an  atypical  population  from  the  isolated  Cerro  Duida.  In  at  least  one
case,  isolation  of  disjunct  populations  has  not  resulted  in  morphological
differentiation.  The  range  of  T.  villosa  consists  of  four  isolated  popula-
tions  (Guyana  Highlands,  Atlantic  drainage  of  the  northern  Andes,
Bolivian  Andes,  and  the  Brazilian  Campo  Limpo).  Reduction  in  the
geographic  extent  of  the  dry,  open  habitat  in  which  T.  Villosa  is  found
may  have  been  the  cause.  Lack  of  change  in  the  environment  of  the
isolated  populations  may  have  made  lack  of  morphological  change

Professor  Rolla  Tryon  and  Dr.  Alice  Tryon  have  provided  sound  counsel  through-
out  the  course  of  this  study.  I  am  especially  indebted  to  Professor  Tryon  for  his

ding  of  the  manuscript.  Professor  Reed  C.  Rollins,  Director  of  the  Gray
Herbarium,  has  provided  continued  support.  Dr.  David  B.  Lellinger,  Associate  Curator,
United  States  National  Herbarium,  kindly  provided  concise  notes  based  on  meticu-
lous  reading  of  the  manu  il  assistance.

ings  were  prepared  by  Barbara  Angell,  Sarah  Landry,  Mary  Robbins,  and
Lydia  Wunsch.  In  addition.  i\<m<  L  Online  David  Conant,  Lawrence  Palkovic,
Richard  Klein,  and  Paulo  169,  Professor
Tryon  made  a  tour  of  European  herbaria  during  which  he  arranged  for  loans  and
made  notes  that  have  been  essential  to  this  revision.  I  have  made  specific  reference
to  his  observations  in  the  text.  I  am  a  la  for  the  use  or
loan  of  material:  a.  h.  col.  i.  gh,  hb,  k,  mo,  ny,  p,  s,  us,  usm,  ven.  The  National

■  '  ■  '  :  ■;  ;
':  Burlington,  Mast,  and  Jeol  (  USA)

Format  of  the  nomenclature  follows  Tryon  (1970,  1976)  and  Gastony  (IS
lie  citation  of  type  collections  in  this  treatment  includes  only  the  inform
a  the  original  descriptive  literature  for  the  species.  Any  additional  information



SYSTEMATIC  TREATMENT

TRICHIPTERIS  PRESL

Trichipteris  Presl,  Delic.  Prag.  1:172.  1822.  (Altered  to  Trichopteris  by  Schott,  Gen.
Fil.,  t.  5.  1834,  and  others,  but  Art.  73,  Internat.  Code  Bot.  Nomencl.,  Xllth
Internat.  Bot.  Congress  removes  all  reasons  for  accepting  the  altered  spelling.)
type  species:  Trichipteris  excelsa  Presl  =  Trichipteris  corcovadensis  (Raddi)
Copeland.

ra  Kaulfuss,  Enum.  Fil.  250.  1824.  type  species:  Chnoophora  Humboldtii
Kaulf.  nom  ,1.  =  Trichipteris  villosa  (Willd.)  Tryon.

Ahophila  pro  parte  auct.  pi,  e.g.,  Martius,  Icon.  Plant.  Crypt.  Brasil,  62-75.  1834.
Hemitelia  pro  parte  Kuhn,  Linnaea  36:159.  1865.
Cyathea  pro  parte  Domin,  Pteridophyta  262-263.  1929.

Stem  creeping  to  erect,  unbranched  or  rarely  with  adventitious  branches,  to  ca.
10  cm.  in  diameter  and  12  m.  in  height;  externally  with  numerous  close-set,  oblong
to  rotund  leaf  s  i  d  f  n  1  n  II  1  t  n  1  1  by  one  or  more
pneumatodes;  the  intercalary  stem  surface  with  the  remains  of  epidermal  scales  and
heavily  lignified  roots;  the  roots  developed  downward  in  arborescent  species  into  a
buttress-like  system  supporting  the  base  of  the  stem;  the  remains  of  the  petioles
variously  persistent  toward  the  upper  portion  of  the  stem;  internally  with  a  simple  to
condensed  dictyostelic  siphonostele  separated  by  the  leaf  gaps  into  corrugated
meristeles,  more  or  less  enclosed  in  a  sheath  of  schlerenchyma,  the  stele  often  accom-
panied  by  series  of  medullary  and  cortical  bundles.  Croziers  arising  from  the  stem
apex  in  a  tight  spiral;  without  well-  developed  spine-,;  u  ith  <!>  iw  ly  matted,  brownish
or  white  to  green  and  p]  the  cells  of  the  marginal  part  of  the
scales  different  in  orientation,  size  and  usually  in  shape  from  those  of  the  central
portion;  trie-home*  present  in  some  species;  often  with  a  well-developed,  closely
appressed  and  scurf  of  large  to  small  squamulae  and  t.  ;

lute,  enclosed  by  scales  and  scurf,  the  developing
sori  more  or  less  enclosed  in  a  layer  of  paraphyses,  and  in  some  species  also  enclosed
in  a  layer  of  soral  squamulae.  Fully  expanded  leaves  petiolate,  petiole  up  to  2  m  long,
inermous  to  aculeate-  the  marginate  petiole  scales  concolorous,  or  with  a  paler  border

cling  to  the  structural  margin  of  the  scale,  lacking  dark  terminal
setae  but  so:  tfculae  along  the  edges;  petiole  sometimes  pubes-
cent  with  stifl  petiole  scurf  variously  composed  of  large  to  small
squamulae  and  tricbomidia,  or  absent.  Lamina  simply  1-p.nnate-  to  3-pinnate-

lally  glabrous  or  with  an  mdument  of
.  squamulae,  and  scales.  Sori  with  mature  sporangia  round,

surface  of  the  lamina  on  forking  or  simple,  free  or
rarely  anastomosing  veins;  sori  with  short  to  long  paraphyses;  receptacle  puberulent  to
villous,  occasionally  with  one  or  more  soral  squamulae.

..  Typical  leaves  of  adult,  fertile  plan han  1-pinnate-pmnatifid.  .  .  Part  1.

..  Typical  leaves  of  adult,  fertile  plants  at  least  2-pinnate  (fertile  specimens  from
extreme  environments  rarely  dwarfed)  ••  •  •  ■  -  ;  •  B  "
B.  Leaf  axes  with  stiff,  multia  ->  «»*  absent,  ™  uses  between

segments  often  polygonal  to  subquadrate,  petiole  scales  often  with  dark  denhculae,
plants  of  open  habitats  with  pale  green  foliage.  .  .  ,-  •  •  •  ,  •  ■  .  ■  r.  -^fj.

K  Leaf  axeVlack  ^E*  »  Trwfoptens  Ganfaen
and  T.  pUosissimah  petiole  scurf  absent  or  variously  developed^  sinuses  befcveen
segments  acute,  petiole  scales  without  dark  denticulae,  plants  of  diverse  habitats.

C.  Petiole  scales  bicoiorous,'  with'a  darker  central  portion  and  a  cretaceous  border,

fertile  veins  simple,  Pa-P  h  X  ses  *X,  ^"artfy  'STcrotaceous  border  fertile
C.  Petiole  scales  concolorous  or  bicoiorous,  rarely  witn  a  creiaccuua



s  usually  as  long  or  longer  than  the

'etiole  scales  fuscous  with  a  cretaceous  border,  fer
Pinnae  entire  to  crenate,  the  conform  apical  pinna

urface  of  the  lamina  with  prominent  veins

.  38.  T.  nanna  (p.  75).

-.-..'■■  •  ...
6.  Scales  of  rachis  scattered,  cretaceous  I  Colombian  Andes)

•  9.  T.  phalaenolepis  (p.  35).

•  ^  a  .  6  ,  3  .  .  .  6  .  .  .  .  .  ^T^falcata  (  p.'  33)'.
'-  '-  ■  .
at  the  son  7.
7.  Abaxial  surface  of  the  lamina  glabrous,  pinnae  sessile  or  long-petiolulate  8.

8.  Pinnae  long-petiolulate  (Colombia)  24.  T.  latevagans  (p.  54).
—  ,sile  (Cuayana  Highlands).  .  .  36b.  T.  demissa  var.  thysanolepis  (p.  74).

.  Rachis  without  scales,  petiole

1.  The  bicolorous  petiole  scales  without  dark  denticulae,  sinuses  acute  (Panama  to
Ecuador)  40  T  pHogissima  (p.  76).

1.  The  variously  pigmented  scales  with  or  without  dark  denticulae,  sinuses  polygonal
(tropical  America)  2.
2.  Veins  of  the  fertile  segments  simple  or  once-forked  near  the  border  of  the  segment,

sori  borne  proximal  to  the  fork  in  the  vein  (Jamaica)  43.  T.  Estelae  (p.  80).
2.  Veins  of  the  fertile  segments  medially  forked  at  least  once,  sori  borne  on  the

fork  in  the  vein  3.

tent,  dark  red,  shorter  than  the  sporangia  (Cocos
44.  T.  nesiotica  (p.  80).

5.  Adaxial  surface  of  the  a  2  on  the  costules,
veins,  and  lamina  surface.  .  6.
<-.■■■>■  .'.....,.
long-attenuate,  often  falcate,  axes  of  I,  ..  Oppressed  tri-
chomidia  (Costa  Rica  to  Ecuador)  45.  T.  trichiata  (p.  80).

6.  Margin  of  the  petiole  scales  inermous  or  with  a  few  dark  denticulae  apically,
apex  of  the  pinnules  acuminate,  nearly  straight,  axes  of  lamina  with  appressed

.d  Colombia  to  Bolivia).  46.  T.  Tryonorum  (p.  81).
segments  glabrous  or  with  trichomes  only  on  the

Adaxial  surface  of  tiie  yes  us  the  bases



■TERIS  21

....  47.  T.  scabriuscula  (p.  81).
7.  Adaxial  surfaces  of  veins  without  tnch.  in,  -  „  ,,  h  with  only  a  few  tri-

chomes),  n  t  j  1  tl  b  nd  nt  1  II  t  j  1  1  t,  tl  t
n the costule and

the  fork  in  the  vein)  (Jamaica  and  Hispaniola)  48.  T.  armata  (p.  81).

8.  Pubescence  of  1  only  of  abundant

8.  Pubescence  of  'the  abaxial  M.rface  of  the  costae  and  costules*  principally  of

0.  Petiole  scales  withe
flabellate,  cretaceous  sc

10.  Petiole  scales  wit!
scales ( southeastern Bi
11.  Rachis  glabrous,  a
apex,  segments  lance

se,  slender  spines;  slightly  hirsute  at
fertile  and  sterile  veins  once-forked.

50.  T.  hirsute  (p.  81).

strelk"  6  !°  a  eS  '.°  V  .  m  °  S  .  .  .  •  ...'.  ...  ■■■■  US  ■•■•'•  •  12  -
12.  Edge  of  the  petiole  scales  smooth  or  «  ith  a  few  dark  denticulae  apically,  or

v  lt  |,  a  f  ev  a  m  pressed  above
(Colombia  to  Bolivia)  52.  T.  conjugate  (p.  81).

12.  Edge  of  tin  throughout  13.
iricate,  abaxial  surface  of  costules  with

flexuous  tricb  '  :  in  and  flexuous
trichomes  (Cosl  r  >3  r  tipidmti  (p.  81).

13.  Rachis  ac  I  *  stiff  trichomes,  adaxial
surfac  of  c,  .tul.  -  mil  Neins  glabrous  or  glabrescent  .  .  14.
14.  Petiole  sc  M  '  alon  g  &e  mar  §'"  a  ™  *

broad,  dark  ,  ih)  54.  T.  pansamdana  (  p.  81  )  .
14.  Petiole  scales  with  cretaceous  cells  be

the  margin  and  a  narrow,  dark,  central  serf
ark  denticulae  along

1.  Pinnules  cordate-hastate,  crenate  to  shalkwlj  pinnatifiil  ...  .  .  .  .  _.  .  .  •  •  ■  .  .  &
2.  Sori  lacking  sul  &">  (Venezuela)  4.  T.  cordata  (p.  30).

3  Stem  erect  t  *te,  costae  with  flatten  and  bullate  squamu-
iae  (Trinidad).  ......  .  .  •  5  ;  T  -  "ff^t^L  S

3.  Stem  ascendant  to  ca.  0.3  ,n.  tall,  petiol  en..  to  nuncate  cost  ae  with

.  3.  T.  decomposite  (p.  28).

i.  Petiole  scurf  of  large

retaceoos border of petiole
^z^".  "  etace  .  .  .  }  .  .  .  .  ,*  r.  r  .^  (P  .  ^.

ioiorous, petiole

11.  r.mim
rf  of  fuscous  S  quamulae'(  widespread species).  1.  T.  procera  (p.  23)



'  3?
ler  fuscous  to  fulvous  (not  ,

.  13.  T.aspera  (p.  39).

7.  Indument  fulvous

.  leaf  apex  abruptly  reduced  and  pinna-like
to  gradually  reduced  and  long-acuminate  10.
10.  Paraphyses  longer  than  the  sporangia,  receptacle  villous  11.

■  aamulae  '

to  gradually  reduced  and  loni
'  «r  than  tl

( Costa R
* i * out * pp !

es short
_J  verv  lc

o Bolivia)

liandii  (p.  46).
11.  Pinna-rachises  without  ap  .,  xsith  fulvot

I.  T.  nigra  (p.  47).
e  pilose  to  hirsute  12.

1.  entire  to  crenulate  13.
I  t  1  t  1  1  t  t  l;ate,

acuminate  (Costa  Rica  to  Peru)  15.  T.  nigripes  (p.  41).
13.  Costal  sq,  ]e  scurf  lacking

squamulae,  apex  abruptly  reduced  and  pinna-like  to  gradually  reduced  and
long-acuminate  (Mexico  to  Panama)  12.  T.  Schiedeana  (p.  38).

9.  Petiole  scales  fulvous  or  lighter,  leaf  apex  gradually  reduced  and  acute  to

14. Pinnules sessile or subsessile '(broad-ranging species)'.' .' .' '. '. '. .' .' '.'.'.'. '. .' .' 15.'
15.  Petiole  with  abundant  trichomes,  petiole  scurf  of  squamulae,  lobes  revolute
and  pubescent  (Campo  Limpo  area  of  Brazil)  )l.T.  Gardneri  (p.  66).
?V  Pet  i°  ,e  W  "  >  d  squamulae,
lobes  flatfish  to  revolute  an  I  16
2  or  £  ich  °  meS  °"  S  "  rfaCe  '  '  :  "  tire  a  '  nd  more

microdonta  (p.  56).
ae erose and more or
T.  pauciflora  (p.  50).

submarginal  (known  only  from  Brazil).  .  .  .



imina  coriaceous,  ,  lobes  of  pinnatifid
te)  obtuse  (Guyana  Highlands).  .  .  36a.  T.  demissa  var.  demissa  (p.  74).

16. 1970.
ed.  4  5{  1):206.  1810.  holotype:  Brasilia,  Hoff-

manniesE  fragment  ex  B,  ny!  (Herb.  Willd.  No.  19717).
Ahophilaprocera  (Willd.)  Desv.,  Mem.  Soc.  Linn.  Paris  6:319.  1827.
Alsophila  procera  (Willd.)  Presl,  Tent.  Pterid.  61.  1836.
Polypodhun  I  I  ed.  4.  5(  1):206.  1810  holotype:  Brasilia,  Hoff-

ZnnsePP  fragment  ex  b,  nyT  fragments,  us!  (  Herb.  Willd.  No.  19716).
11.1836.

Cyatheapun  263.1929.
'  '  -  -■■■■■■

B  98.  1834.  holotype:  Peruviae  ad  Miss.  Tocache
ftiv.  HuaUagae  vicinam,  Poeppig,  lz  presumably  destroyed,  isotypes:  b!  fragment

CvatheaMesta  (Kze  )  Domin  Acta  Bot.  Bohem.  9:125.  1930.
Tr^MpteZfnL  *•  200:45  -  197a

1,40.  holo-
type:  Canawappibo,  Surinam,  Splitgerber,  l  not  seen,  isotypes:  ny!  fragment  ex

Ato^'SfK  H.?LL^a  18:540.  1844.  lectotype  (chosen  herewith):  British



Cyathea  oblonsa  (Kl.)  Domin,  Pteridophyta  263.  1929.
Manga  (Kl.)  Tryon,  Contrib.  Gray  Herb.  2

Alsophila  platyphylla  Presl,  Epimel.  Bot.  29.  1851.
Perrotet,  pr  not  seen,  fragment  ex pr,  ny!

Alsophila  obtusa  KL,  Allgem.  Gartenzeit  20(6)  :41.

Alsophila  Eatoni  Jenm
Maraccus,  Trinidad,  Sherring.

Cyathea  Eatoni  (Jenm.)  Domin,  Acta  Bot.  Bohem.  9:112.  1930.
Contrib.  Gray  Herb.  200:44.  1970.

Alsophila  pa  :  t  12.  f.  4.  1906.  syntypes:  between
Bafios  and  Jivaria  de  1  etc.  Ecuador  (all  num-
bers),  Stubel  876a,  b  not  seen.  Stiibel  975,  b  not  seen.  Stiibel  988,  b!  Stiibel  995a,  b!

Cyathea  pastazensis  (Hieron.)  Domin,  Pteridophyta  263.  1929.
Hferou.)  Tryon,  Contrib.  Gray  Herb.  200:46.  1970.

Alsophila  Ghasoni  Maxon,  Am.  Fern  Journ.  15:55.  1925.  holotype:  near  Rockstone,
British  Guiana,  Qleason  830,  us  1059473!

Cyathea  Gleasoni  (Maxon)  Domin,  Acta  Bot.  Bohem.  9:119.  1930.
Alsophila  bulligera  Rosenst,  Fedde  Rei  85:57.  1928.  type  collection:

Bolivia,  Mapin  >  288,  b!  gh!  s!
Cyathea  bulligera  (Rosenst.)  Domin,  Acta  Bot.  Bohem.  9:101.  1930.

Cyathea  obtu  h  }  .  n0  m.  nov  .  for  Alsophila  obtusa  Kl.,
not  Cyathea  0/  '  ta  264.  1929.

Cyathea  Klotzschiana  Domin,  Acta  Bot'  Bohem.  9:128.  1930.  nom.  nov.  for  Cyathea
obtusata  Domin,  1929,  not  Cyathea  obtusata  Rosenst.  1917.

ta  Bot.  Bohem.  9:171.  1930.  nom.  nov.  for  Poly-
podium  procerum  Willd.  not  Cyathea  procera  Brause,  Engl.  Jahrb.  56:50.  1920.
Stem  decumbent  to  erect,  0.3-7.5  m.  tall.  Petiole  0.5-1.5  m.  long;  fuscous,  acu-

lally  uniformly  f.

I  pm,

mlae, t
apex

le  veins  simple  or  rarely  forked  at  the  sori,
ins  simple  or  rarely  forked.  Sori  marginal  to  supramedial  or  varying  along  a

single  costule;  paraphyses  much  shorter  than  the  sporangia,  receptacle  pilose.

Although  the  shape  of  the  leaf  segments  in  Trichipteris  procera  is
variable,  the  species  is  characterized  throughout  its  range  by  the  creta-
ceous  petiole-scale  border,  pinna-like  leaf  apex,  and  short  paraphyses.
The  foliage  has  a  dusky  look.  Variability  in  this  species  is  extreme:  most
apparent  is  the  shape  of  the  pinnule  apices,  which  varies  from  obtuse  to
acuminate.  Collections  of  T.  procera  with  obtuse  pinnules  are  found
throughout  the  range  of  the  species.  The  indument  of  the  pinna-rachises
and  costae  varies  according  to  location.  Pale  costal  squamulae  are  char-
acteristic  of  plants  from  the  area  of  Santa  Marta,  Colombia.  Fuscous,
bullate  squamulae  are  characteristic  of  the  Trinidad  plants,  and  there  is
vanation  in  the  angle  of  insertion  of  the  lobes  on  the  pinnules  of  plants
from  Venezuela  and  the  Guianas.  The  Willdenow  epithet  "pungens"  has
been  applied  to  specimens  with  acute  insertion  of  segments.
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Trichipteris  procera  is  found  in  Hispaniola,  Puerto  Rico,  occasionally
in  the  Lesser  Antilles,  the  Guayana  Highlands,  throughout  the  Andes  as
far  as  Bolivia,  and  in  the  Brazilian  Highlands.  It  is  relatively  common  in
wet,  shaded  sites  in  rain  forests  at  relatively  low  altitudes  (100-1400  m.),
especially  along  watercourses.  Polypodium  pungens,  a  Willdenow  species
published  at  the  same  time  and  in  the  same  publication  as  P.  procerum,
was  early  reduced  to  synonymy  with  the  latter.  I  have  followed  this
precedent.  The  description  of  Alsophila  bulligera  by  Rosenstock  probably
represents  his  one  contact  with  an  essentially  northern  species.  I  have
interpreted  Alsophila  Gleasoni  Maxon  as  a  precociously  fertile  form  of
this  species.  It  agrees  well  in  all  characters  with  the  2-pinnate-pinnatifid
material  except  for  the  dissection  of  the  lamina  and  its  venation.  Two
aberrant  collections  from  the  Dominican  Republic  (Samana,  Sanchez,
Ekman  14752  6-  14824)  have  alate  pinna-rachises  and  a  considerably
paler  look  to  the  foliage.  This  plant  may  represent  a  hybrid  between
T.  procera  and  a  species  of  Cnemidaria.

selected  collections.  Dominican  Republic.  Samana:  vicinity  of  Laguna,  chiefly
on  the  Pilon  de  Azucar,  Abbott  424  (gh);  Old  Heart  River  (Jato  Viejo),  Abbott  1409
(oh);  Sanchez,  Ekman  14688  (gh).  Pacificador.  Villa  Riva  (Almacen),  Abbott
611  (GH);  vi  sco  de  Macoris,  Abbott  2030  (gh).  Puerto  Rico.
Sabana  Road,  0.5  km.  E  of  junction  with  Rte.  191,  Conant  62S(gh);  Rte.  191,  km.
5.2,  Conant  634  (gh);  Luquillo  National  Forest,  km.  6  on  Rte.  191,  Gastony  9  (gh).
Guadeloupe.  Duss  3882  (f).  Martiniqm  [  mo.ny)  Tobago.  Broad-
way  3007  (mo);  Broadu  a  :iker  9869  (a).  Trinidad.
Broadway  5818  (gh,mo);  Fendler  112  (gh.mo.ny).  French  Guiana.  May,  1836,
Lcprieur  (gh);  Karouany,  Sagot  726  p.p.  (ny)  (reina

Sarin  .  Gebergte,  middle  slopes  of  Frederik  Top,  3  km.
SSE  of  Juliana  Top,  Iru  un  55005  (gh,ny);  1.5
km.  SE  of  Juliana  Top,  headwaters  of  West  Riviere,  Irwin,  Prance,  Soderst  ,  i
Holmgren  55  *rg,  SE  ridge,  Maguire  24543  (a,ny).  Guyana
(British  Guiana).  Kamuni  Creek,  Groete  Creek,  Essequibo  River,  Maguire  ir  Fan-
shawe  22854  (a,ny);  Atkinson  Field,  Wagner  (us).  Venezuela.  Falcon:  south  side
of  Cerro  Santa  Ana,  Steyermark  ir  Braun  94663  (ch,ven);  Cerro  Santa  Ana,
Paraguana,  Famayo  107  (us.ven).  Yaracm  O  ,  !  ,;,  Honda,  17.3  km.  from  Aroa,

k  105395  (gh);  Sierra  de  Aroa,  Cerro  Negro,  Steyermark  ir  Wessels-Boer
100438  (gh,ny).  Aragua:  near  Colonia  Tovar,  Fendler  55  (gh,mo,ny);  Rancho
Grande,  Pittier  13876  (f,ny,us,ven).  Distrito  Federal:  6-8  mi.  below  junction  of
Junquito-Colonia  Tovar  Road,  Steyermark  94779  (gh.ven).  Miranda:  Cardenas,
Siquire  Valley,  Pittier  7090  (gh.us);  Quebrada  de  Turumo  near  Guarenas,  Pittier
11272  (gh,ny,us).  Sucre:  Cerro  Patao,  N  of  Puerto  de  Hierro,  NE  of  Guiria,  Pen.  de
Paria,  Steyermark  ir  Agostini  91000  (ven);  Cerro  do  Rio  Arriba,  near  "Los  Positos,"
N  slope,  W  of  Cerro  Humo,  Sfei/ermark  ir  Babe  96290,  96406  (gh).  Delta  Amacuro:
between  Amacuro  and  mouth  of  Deadwater  Creek  Moat  (Agua  Muerto).  Sr
87399  (ven).  Bolivar:  Ch

fe  75598  (  f,gh,ny,ven  )  ;  Cerro  Venamo,  S
92753  (ch,ven);  Cerro  Uananapan,  S  Luepa  &  Cerro  Venamo,
Steyermark  ir  Nihson  754  (us,ven).  Amazonas:  I
numa,  Maguire,  Cowan  ir  Wurdack  29929  (gh,ny.us).  Colombia.  Magdalena:  Santa
Marta,  H.  /.•'•.  .  Antioquia:

1708  (us).  Norte  de  Santandcr:  region  of  Sarare,
valley  of  the  Rio  Margua,  Quebrada  del  Rio  Negro,  Cuatrecasas  12921  (f,us).

"  neja,  Magdalena  Valley,  between  Sogamoso  &
»).  Valle:  Valley  of  the  Rio  Sanguinini,  left
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side,  La  Laguna,  Cuatrecasas  15608  (f,us).  Tolima:  EI  Fresno,  Cuatrecasas  9379
(f,us).  Meta:  ridge  between  Rio  Manzanares  &  Quebrada  Playon,  30  km.  W  of  La
Esperanza,  52  km.  W  of  Villavicencio,  Grant  10126  (us).  Vaupes:  Rio  Vaupes,  Mitu  &
vicinitv.  Schultes.  Raffauf  i~  Socjartc,  21400.  24101.  21404  ich).  Putumayo:  at  Puerto
Ospina,  Cuatrecasas  10578  (f).  Amazonas:  Rio  Caraparana,  between  the  outlets  &
El  Encanto,  Schultes  3835  (gh,us);  Rio  Apoporis,  between  the  Rio  Pacoa  and  the
Rio  Kananari,  Sorotama,  Schultes  b  Cabrera  12805  (gh,us).  Ecuador.  Santiago-
Zamora:  Yunguaza,  Crespi  (us).  Peru.  Amazonas:  Valley  of  the  Rio  Maraiion,  above
Cascadas  do  Mayasi,  near  Campan.ento  Ste.  Montenegro,  Wurdack  1825  (gh).
Loreto:  Balsapuerto,  lower  Rio  Huali  .  2S522  ,  f.gh.us  ):  trail
to  San  Juan,  upper  streamlet  of  San  Juan,  Distrito  de  Iquitos,  Mexia  6497  (  f.gh.mo,
us);  Gamitanacocha,  Rio  Mazan,  Schunkc  26>)  (f.gh.ny);  Rio  Itaya,  10  km.  S  of
Iquitos,  Try  on  &  Try  on  5173  (gh);  Tryon  6-  Try  on  5182  (f,gh).  San  Martin:  E
of  Tingo  Maria,  AUard  21426  (gh);  below  English  Evangelical  Mission,  Lamas,
Belshaw  3437  (gh);  near  Tarapoto,  Spruce  4323  (gh).  Iluanuco:  SW  slope  of  Rio

d,  on  the  ascent  of  Cerros  del  Sira,  Dudley  13280  (gh);  Tingo
Maria,  Tryon  6-  Tryon  5220  (gh).  Junta:  in  .•  26238  (ch);

is  on  the  Rio  Pichis,  KiUip  &■  Smith  26746  (gh).  Cuzco:  Cordillera
nata,  Santa  Ines,  Vargas

11318  (gh).  Puno:  Hacienda  Palmora,  Vargas  16145  (gh).  Brazil.  Amazonas:  Rio
Negro,  near  S  eira,  Spruce  2115  (us);  Rio  Negro,  Sao  Gabriel,
Tate  140  (ny).  Matto  Grosso:  12.49°  S,  51.46°  W,  Barley  et  al.  10768  (us);  H.
Smith  III  u  -s>;  //.  Smith  1336  (ny).  Goias:  Mun.  Jatai,  Macedo  1518  (us);  Queix-
ada,  Mun.  Jatai,  Macedo  2184  (us).

2.  Trichipteris  Dombeyi  (  Desv.  )  Barr.

Figs.  18-20.  Map  2.

Trichipteris  Dombeyi  (Desv.)  Barr.,  Rhodora  78(813)  :3.  1976.
Alsophila  Dombeyi  Desv.,  Mem.  Soc.  Linn.  Paris  6:320.  1827  (as  A.  Dombei).  holo-

type:  in  Peruvia,  Dombey,  (Cochero,  Herb.  Desv.)  p!  isotype:  p!
I  98.  1834.  holotype:  mountains  of  Peru,  Ventanilla

-:  -
Alsophila  pycnocarpa  Kze.,  Linnaea  9:97.  1834.  holotype:  Pampayacu,  Peru,  July

1829,  Poeppig,  lz  presumably  destroyed,  isotype:  (Poeppig  201)  b!
..nocarpa  (Kze.)  Domin,  Pteridophyta  263.  1929.

Alsophila  JH  >  Hi.  IS  47.  holotype:  ad  Tarma  Peruviae,  Ruiz
Herb.  66,  fragment  ex  B,  gh!  fragment  ex  b,  ny!

Alsophila  floribunda  Hook.  &  Baker,  Syn.  Fil.  ed.  2.  458.  1874.  holotype:  Mt.
Campana,  Peru  S  '<■  isotype:  p!

I  |  Hook.  &  Baker)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.

Stem  decumbent  to  erect,  0.1-2.4  m.  tall.  Petiole  0.3-0.6  m.  long;  fuscous  to
fuscous  with  a  cretaceous  border,  the  ba

a  few  to  many  darkened  a  :  chomidia  and  bicolorous
squamulae;  u  milar  to  the  petiole  scurf,  costae  and
costules  with  flattish,  bicolorous  or  bullate,  cretac.  »  1  0-2.5  m.
long,  2-pinnate-pinnatifid,  papyraceous,  apex  abraptl  i-Bke;  pinnae
sessile;  pinnul  'e.  crenate  to  deeply  pinnatifid,  base  truncate  to

basauy medial;  paraphyses as long as
the  sporangia,  receptacle  hirsute.

Trichipteris  Dombeyi  is  allied  to  T.  procera  but  differs  in  having
bicolorous  squamulae  on  the  petiole.  The  darkened  cells  or  groups  of  cells
along  the  edge  of  the  cretaceous  border  are  unusual  for  the  genus.  The
number  of  darkened  cells  in  the  petiole  scale  border  is  variable.  In  addi-



tion,  the  costal  and  costular  squamulae  vary  in  color.  The  costules  are
much  more  prominent  than  the  adjacent  veins,  and  the  distal  sori  of  a
lobe  are  closer  to  the  costule.  Trichipteris  Dombeyi  could  be  interpreted
as  part  of  the  widespread  and  variable  T.  procera.  I  have  chosen  to
maintain  T.  Dombeyi  as  a  species  because  of  its  distinctive  indument  and
peripheral  geographic  range.  '/>■■  yi  is  confined  to  the
eastern  slopes  of  the  Andes  in  Peru,  where  it  is  found  in  dense  rain  forests
at  low  to  middle  altitudes  (650-1700  meters).  The  choice  of  the  Dombey
collection  and  its  basionym  for  this  species  is  tentative,  because  it  lacks
material  of  the  petioles.  The  type  collection  of  Alsophila  floribunda  Baker,
Spruce  4715  (P),  is  mixed,  containing  material  of  T.  Dombeyi  and  T.
procera.  Christensen  considered  this  species  a  synonym  for  T.  procera  in
his  Index  Filicum.

7(GH,us).Huanuco:
„  ^,gh,mo,ny,us);  Tingo

■'.'
[acienda,  above  San  Ramon,  KiUip  ir  Smith  24541

11436  (gh).'
>jy,us);  Killip  &  Smith  24645  (f,ny).  Cuzco:  Cordillera

3.  Trichipteris  decomposita  (  Karst.  )  Tryon

Figs.  21,  22.  Map  3.
Trichipteris  decomposita  (Karst.)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.
Akophila  decomposita  Karst.,  Fl.  Columb.  2:185,  t.  198.  1869.  holotype:  from

Cordillera  Meridensis,  Colombia,  1500  m.,  (Engel  129)  fragment  ex  B,  gh!
mposita  (Karst.)  Domin,  Pteridophyta  262.  1929.

Alsophila  oligocarpa  Fee,  Mem.  Fam.  Foug.  5  (Genera  Filicum)  :346.  1852.  nom.
nud.  collection  cited:  Venezuela,  Funck  6  Schlim  1002,  p  not  seen.  Funck  h
Schlim  978,  fragment  ex  p,  ny!  is  this  species.

Stem  erect,  1-3  m.  tall.  Petiole  ca.  1  m.  long,  cretaceous  to  stramineous,  aculeate;
scales  fulvous  with  a  cretaceous  border,  scurf  of  large,  cretaceous  squamul.
and  pinna-rachises  glabrous  or  with  a  few  squamulae  especially  toward  the  base;
costae  and  costules  with  trichomidia  and  fuscous,  flatfish  and  erose  to  bullate  squam-
ulae.  Lamina  2.0-3.0  m.  long,  3-pi:  raceous,  apex  gradually
reduced,  acui  ibsessile,  fully  pinnate;  p.
segments  sessile,  pinnatifid,  base  truncate,  apex  obtuse  to  acute,  lobes  rotund  and

tile  and  sterile  veins  simple.  Sori  medial,  paraphyses  shorter  than  the
sporangia,  receptacle  pilose.

Trichipteris  decomposita  is  the  only  species  with  a  3-pinnate-pinnatifid
lamina  in  the  genus.  The  large,  cretaceous  petiole  squamulae  separate  this
species  from  all  others  of  Trichipteris  except  T.  microphylla.  It  can  be
confused  with  species  of  the  genus  Ctenitis,  which  is  characterized  by
narrow,  transparent-celled,  and  often  toothed  scales  on  the  leaf  axes  and
polypodiaceous  sporangia.  Trichipteris  decomposita  is  morphologically
similar  to  the  other  species  of  the  group  of  T.  procera.  It  is  less  specialized
than  related  species  in  having  relatively  undifferentiated  petiole  scurf.
Trichipteris  decomposita  is  geographically  confined  to  the  Venezuelan
Andes  in  the  area  of  Lake  Maracaibo,  where  it  is  found  in  undisturbed
rain  forest  and  cloud  forest  from  1300-2800  meters.
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selected  collections.  Venezuela.  Merida:  forets  humides,  5500',  1842,  Linden
517  (p);  Cerro  San  Isidro,  above  La  C  ,  uo,us);  Rio
Capaz,  above  La  Azulita,  Steyermark  6-  Robe  97120  (gh);  22  km.  W  of  Merida  on
road  to  La  A.  IJO  n  ir  Tryon  5767  (gh);  La  Carbonera.  Yarcchi
6-  Pannier  1132  (us,ven).  Trujillo:  above  Escuque,  between  Escuque  and  Mesa  de
San  Pedro,  Steyermark  104676  (gh).

4.  Trichipteris  cordata  (Kl.)  Tryon

Trichipteris  cordata  KL  |  Tryon,  (  V  mtrib.  Gray  Herb.  200:45.  1970.
cordata  Kl.,  Linnaea  20:441.  1847,  ex.  cha  04.  1846  nom.

nud.)  holotype:  Puerto  Cabello,  Colombia,  Karsten  168  b,  not  seen.

Stem  decumbent  to  erect,  0.1-1.0  m.  tall,  occasionally  to  2.5  m.  Petiole  ca.  0.3  m.
long,  fuscous  |  fuscous  or
with  the  border  slightly  lighter  in  color,  scurf  of  fu  ind  a  few  large

with  bullate,  fuscous  squamulae.  Lamina  0.5-1.5  m.  long,  2-pinnate-]
chartaceous,  apex  abruptly  reduced  and  pinna-lii  rmules  short-

entire  or  crenulate  to  ph  v  -hastate  apex  acute  to
acuminate;  lobes  rotund,  entire;  fertile  and  sterile  veins  simple.  Sori  medial  to  supra-
medial,  lacking  soral  squamulae;  paraphyses  much  shorter  than  the  sporangia,
receptacle puberulous.

The  absence  of  soral  squamulae  is  the  most  significant  diagnostic  char-
acter  for  Trichipteris  cordata.  Geographically  and  morphologically  it  is
closely  related  to  T.  sagittifolia  and  T.  Steyermarkn,  and  it  cannot  be
consistently  separated  from  them  except  by  the  absence  of  soral  squam-
ulae.  On  the  basis  of  the  leaf  apex,  petiole  scurf,  venation,  and  paraphy-
ses  length,  T.  cordata  and  the  associated  species  are  allied  to  T.  procera.
Deeply  lobed  specimens  of  T.  cordata  can  be  confused  with  T.  procera.
However,  in  T.  cordata  and  its  two  closest  allies,  the  petiole  scales  are
uniformly  fuscous.  These  three  species  are  a  distinct  line  of  evolution

among  Andean  Trichipteris  with  simple  veins  and  short  paraphyses.
Trichipteris  cordata  is  an  uncommon  species  from  the  cloud  forests  of

coastal  Venezuela  at  altitudes  from  1500-1700  meters.  It  is  a  diminutive

species  with  relatively  small  leaves  and  a  stem  averaging  under  0.5  meters
in  height.  This  sort  of  reduction  in  stature  is  common  in  the  genus  and
extreme  in  such  species  as  T.  falcata.

selected  collections.  Venezuela.  Carababo:  Hacienda  Marture,  WiUiams  11014
(f,ven)_.  Aragua:  Parque  \\u  ,,  I  II  Pitti  i  ',  ,q,„  I
£  ^""^  92  (us.VEN);  Parque  Nacional  "H.  Pittier,"  SermoUi  161  (ven)j  Parque
Aacional  H.  ]  Grande  Biological  Station
S°',  S  t  $°?  nark  8  N  9785  (ch,ven);  Parque  Nacional  "H.  Pittier,"  Rancho  Grande,
Tschud,  90  (us,ven);  Rancho  Grande,  White  ir  Lucansky  1970126  (us).

5.  Trichipteris  sagittifolia  (  Hook.  )  Tryon

Figs.  25-27.  Map  5.

IzSf*  sa  £f(°^  (I  ,  00k)  Tryon,  Contrib.  Gray  Herb.  200:46.  1970.
Msoph,la  sagMtfolm  Hook.,  Syn.  Fil.  ed.  1.  37.  1866.  holotype:  Trinidad?  (possibly
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the  opp  t  t  of  \  I  )  Cruger,  (Trinidad!  see  Tryon,  1972a)  seen  by
Tryon at k.

II,  ,ml,  lia  sagittifolia  (Hook.)  Jenm.,  Ferns  &  Fern  Allies  of  Br.  West  Indies  &  Guiana
43. 1898.

Cyathea  sagittifolia  (Hook.)  Domin,  Pteridophyta  163.  1929.
Stem  erect,  1.0-4.0  m.  tall.  Petiole  ca.  0.5  m.  long,  atropurpureous,  aculeate;  scales

uniformly  fulvous  or  the  border  slightly  lighter  in  color;  scurf  of  trichomidia  and
fuscous  squamulae;  rachis,  pinna-rachis'es,  and  costae  with  cretaceous  trichomidia,
base  of  pinna-rachises,  costae  and  costules  with  bullate,  fuscous  squamulae.  Lamina
1.5-2.:?  m  :  id,  coriaceous,  apex  abruptly  reduced
and  pinna-like,  pinnae  sessile  to  barely  stalked,  pinnules  sh<  i  1  1  t  I  ;ly
crenulate  to  si  uinate;  lobes
rotund,  entire;  fertile  veins  forked  at  the  sori  or  simple,  sterile  veins  forked,  costule
indistinct,  veins  all  concurrent  to  the  margin.  Sori  submedial  to  medial,  subtended  by
several  fuscous  soral  squamulae;  paraphyses  shorter  than  the  sporangia,  receptacle
pilose.

The  greatest  development  of  soral  squamulae  in  Trichipteris  is  found
in  two  species,  T.  sagittifolia  and  T.  Steyermarkii.  The  several  broad,
fuscous  squamulae  form  a  membranous  layer  completely  covering  the
sori,  which  superficially  resembles  a  sphaeropteroid  indusium.  The  foliage
of  these  two  species,  at  least  in  many  collections,  has  the  aspect  of
species  of  New  World  Alsophila  sensu  stricto  (i.e.,  simply  2-pinnate  with
narrow,  revolute  pinnules).  Trichipteris  sagittifolia  and  T.  Steyermarkii
are  a  vicarious  species  pair.  Close-set,  long,  thin  spines  and  bullate  costal
squamulae  characterize  T.  sagittifolia.  Most  collections  of  T.  Steyermarkii
have  poorly  developed  petiole  spines  and  flattish  costal  squamulae.  Both
species  are  related  to  the  slightly  more  western  T.  cordata,  which  lacks
soral  squamulae.  The  pinna-like  leaf  apex  is  especially  well-developed  in
T.  sagittifolia  and  its  allies.

Variability  in  the  dissection  of  the  pinnule  lobes,  perhaps  correlated
with  exposure,  is  characteristic  of  this  species  and  of  T.  Steyermarkii.
Trichipteris  sagittifolia  is  endemic  to  Trinidad,  one  of  the  few  species
of  Trichipteris  endemic  to  a  single  island.  It  is  found  in  wet  montane
forests,  especially  in  reduced  or  "elfin"  forests  along  mountain  ridges  from
500-750  meters.  Tryon  noted  that  the  Cruger  collection  in  Hookers
herbarium  has  the  bullate  costal  squamulae  of  the  modern  Trinidad
collections.  The  Cruger  material,  which  is  the  type  collection  of  T.
sagittifolia,  must  have  come  from  Trinidad.  For  further  discussion  of  the
typification  of  this  species  see  Tryon  (1972a).  Jenman's  transfer  of  this
species  of  Hemitelia  was  logical  in  light  of  the  ambiguous  definition  of
the  cyatheaceous  indusium  at  the  time.

selected  collections.  Trinidad:  Broadway  5294,  5810  (f,mo);  Fendler  142  (gh,

3.  Trichipteris  Steyermarkii  Tryon



Stem  ca.  0.5  m.  tall.  Petiole  ca.  0.5  m.  Ion.,-  fuKous.  tubereulate  to  muricate,  scales
uniformly  fuscous  or  with  a  border  slightly  lighter  in  color;  scurf  of  trichomidia  and
minute,  fulvous  squamulae:  ra.  his.  pinna-ra<  [uses  and  costae  with  fulvous  trichomidia;
costae  and  sometimes  the  costules  with  a  few  flattish  fulvous  squamulae.  Lamina
1.0-1.5  m.  long,  2-pinnate,  chartaceous  to  coriaceous,  apex  abruptly  reduced  and

veins  all  concurrent  to  the  pinnule  margin,  fertile  and  sterile  veins  forked  or  simple.
Sort  taframedial  to  medial,  subtended  by  several  fuscous  soral  squamulae;  paraphyses

Variation  in  the  dissection  of  the  pinnule  segments  similar  to  that  in
Trichipteris  sagittifolia  is  common.  Trichipteris  Stetjermarkii  is  limited  to
mountain  ridges  in  the  wet  forests  of  the  Peninsula  de  Paria  and  adjacent
Monagas,  from  1000-1650  meters  (  higher  than  the  corresponding  habitats
for  T.  sagittifolia  in  Trinidad).

selected  collections.  Venezuela.  Monagas:  Cerro  Guacharo,  above  Guacharo
Cave, near Cm...

7.  Trichipteris  falcata  (Kuhn)  Barr.

Figs.  30,  31.  Map  6.

Trichipteris  falcata  (Kuhn)  Barr.,  Rhodora  78:3.  1976.
Ahophila  falcata  Kuhn.  Linnaea  36:155.  1869.  holotype:  Panama,  (Gorgona  Island,

Cyathea  falcata  (Kuhn)  Domin,  Pteridophyta  262.  1929.
Nephrodium  Kuhnii  Hieron.,  Engl.  Bot.  Jahrb.  34:440.  1904.  holotype:  Cordillera  de

Pasto,  Col  wm  16,  K  not  seen,  isotype:  us!
■  on.  )  C.  Chr.,  Ind.  Fil.  273.  1905.

N  I  Hieron.  i  C.  Cor..  I-edde  Repert.  Spec.  Nov.  10:213.  1911.
262. 1929.

Trichipteris  Kuhnii  (Hieron.)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.

Stem  diminutive  fasciculate,  1.0-3.0  m.  long.  Petiole  8-18  cm.  long,  fulvous,  tuber-
Ih  a  cretaceous  border;  scurf  absent  or  of  minute  trichomidia

(adaxialtrichomes  of  lamina  axes  tending  dou  n  th  petiole)  rachis  with  bicolorous
-

j  ,  1,  mud.a  ind  squamulae
Lamina  10-50  cm.  king,  I  v  gradually
reduced,  acm  nenate  to  pinnatifid,

■  :  the  veins  all
£  forked  or  simple.  Sori  inframedial  to

medial;  paraphyses  much  shorter  than  the  sporangia,  receptacle  puberulous  to  pilose.

Trichipteris  falcata  is  the  only  1-pinnate  species  of  Trichipteris  with
shallowly  lobed,  cordate  pinnules.  Complete  material  is  unmistakable.
Although  T.  falcata  belongs  in  the  group  of  T.  procera,  it  is  not  closely
related  to  any  single  species.  Perhaps  it  is  a  more  southern  representative
of  the  line  that  gave  rise  to  the  three  species  including  T.  sagittifolia.
Variability  in  T.  falcata  is  most  pronounced  in  the  size  of  the  plant.

Trichipteris  falcata  is  confined  to  southern  Colombia.  All  of  the  three
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known  collections  are  from  the  Pacific  coast  and  adjacent  islands  from  sea
level  to  1000  meters.  Interpretation  of  the  type  is  based  wholly  on  the
Haught  collection  from  Buenaventura.  The  type  from  Berlin  (according
to  Hooker  and  Baker  (1874)),  collected  by  Seeman  on  Gorgona  Island,
represents  the  upper  part  of  a  1-pinnate  leaf.  However,  without  the
Haught  collection,  interpretation  of  the  portion  as  a  part  of  a  pinna  was
entirely  plausible.  The  third  collection  of  this  species,  Lehmann  16,  has
been  placed  in  five  genera.  Nevertheless,  it  is  a  Trichipteris  with  margin-
ate,  asetate  cyatheaceous  scales,  cyatheaceous  sporangia,  paraphyses,  and

selected  collections.  Colombia.  Valle:  Punta  Magdalena,  near  sea  level,  Haught

8.  Trichipteris  ursina  (Maxon)  Try  on

Figs.  32,  33.  Map  7.

Trichipteris  ursina  (Maxon)  Tryon,  Contrib.  Gray  Herb.  200:44.  1970.
Alsophik  ursina  Maxon,  Journ.  Washington  Acad.  Sci.  34:48.  1944.  holotype:  Ante-

lope  Ridge,  Stann  Creek  Valley,  British  Honduras  (Belize),  Gentle  3197,  us  1791403!
1791404!

Stem  diminutive,  fasciculate,  to  5  cm.  long.  Petiole  ca.  15  cm.  long,  fus
'  *  ;  scurf  al

,d darker
Lamina  ca.  1  m.  long,  1-pinnate-pinnatifid,  chartaceous,  apex  gradually  reduced,
acuminate;  pin  |  )ase  truncate  to  cuneate,
apex  obtuse  to  acute;  lobes  rotund,  tip  crenulate  or  the  entire  lobe  crenulate;  fertile
veins  simple,  sterile  veins  forked  or  simple.  Sori  medial  to  supramedial,  paraphyses
much shorter  than the sporangia,  receptacle  puberulous.

Among  the  species  of  Trichipteris  with  cretaceous  petiole  scale  borders,
only  this  species  and  T.  phalaenolepis  are  characterized  by  1-pinnate
leaves  with  scaly  rachises  and  obtuse,  deeply  dissected  pinnae.  Trichip-
teris  ursina  is  distinguished  from  T.  phalaenolepis  on  the  basis  of  rachis
scales.  Trichipteris  ursina  has  fuscous  scales  crowded  along  the  lower
part  of  the  rachis,  but  T.  phalaenolepis  has  fewer,  paler  scales.  The  two
are  a  vicarious  species  pair  isolated  through  long-distance  dispersal.  In
T.  ursina  there  is  variability  in  the  dissection  and  size  of  the  pinna  lobes.
Robust  specimens  approach  1-pinnate-pinnatisect  with  the  lobes  of  the
pinnae  pinnatisect.  Trichipteris  ursina  occurs  from  Belize  to  Costa  Rica,
where  it  is  found  in  wet  places  in  tall  lowland  forests  from  sea  level  to  100
meters  in  altitude.

selected  collections.  Nicaragua.  Rio  San  Juan  at  "El  Relos,"  halfway  between
md  Delta  de  San  Juan,  Bunting  4?  Licht  788  (f,gh).  Costa  Rica.  Heredia:

e  of  the  Rio  Sarapiqui,  (Finca  La



A  REVISION  OF  TRICHIPTERIS

9.  Trichipteris  phalaenolepis  (  C.  Chr.  )  Tryon

Figs.  34,  35.  Map  8.

;m.  Petiole  20-40  cm.  long,  fuscous  to

;  squamulae;  trichomes  present;  all  axes
and  pinna-rachises  with  cretaceous  trichomes;  rachis  with

cretaceous  scales  similar  to  those  of  the  upper  part  of  the  petiole,  pinna-rachises  with

papyraceous  to  chartaceou  mae  adjacent,
sessile  to  short-petiolulate,  deeply  pinnatifid,  base  cordate  to  truncate,  apex  obtuse  to
acute;  lobes  rotund,  serrate  at  the  tip;  fertile  veins  simple  or  rarely  forked  at  the  sori,
sterile  veins  forked  or  simple.  Sori  basally  medial  to  apically  inframedial;  paraphyses
much  shorter  than  the  sp  iberulous.

The  close-set,  obtuse  pinnae  are  characteristic  of  Trichipteris  phalaeno-
lepis  and  the  closely  allied  T.  ursina.  The  occasional  cretaceous  scales
on  the  rachis  serve  to  distinguish  T.  phalaenolepis  from  T.  ursina.
Trichipteris  phalaenolepis  is  a  species  of  the  Pacific  coastal  plain  of
northern  South  America  from  Colombia  to  Ecuador.  Ecologically  similar
to  T.  ursina,  it  is  found  in  dense  forests  and  swamps  near  sea  level  (5-300

selected  collections.  Colombia.  Valle:  Rio  Yurumangui,  Veneral,  Cuatrecasas
15877  (f);  Cordoba,  Killip  5103  (gh,ny);  Santa  Rosa,  Killip  11528,  11566  (gh,ny);
Cordoba,  Kill:  i  );  Rio  Calima,  Quebrada  de  La  Brea,  Schultes  6-
Villarreal  7355  (gh).

10.  Trichipteris  Williamsii  (Maxon)  Tryon

Figs.  36,  37.  Map  9.

slope  of  Mt.  Pi  <ir.  i  968,  us!
Cyathea  Williamsii  (Maxon)  Domin,  Acta  Bot.  Bohem.  9:171.  1930.
Trichipteris  Maeuin-i  Trvon,  Rlmdora  74:447,  f.  15  &  16.  1972.  holotype:  Cem

Sipapo  (Paraque),  Terr.  Amazonas,  Venezuela,  1948,  Maguire  i,  Politi  27597,  m
isotypes:  gh!  us!  paratypes:  Maguire  b  Politi  27752,  xy!  Maguire  6-  Politi  28493
ny!  Maguire,  Cowan  b-  Wurdack  30188,  ny!

Stem  creeping  to  erect,  0.1-1.5  m.  tall.  Petiole  15-50  cm.  long,  castaneous  to  fulvous
inermous  to  muru  '  cretaceous  border
scurf  absent  or  of  axes  of  lamina  and  leaf  surface  with  minute
fulvous  trichomidia.  Lamina  0.4-1.0  m.  long,  1-pinnate,  coriaceous,  apex  abrupt!)
reduced  to  an  arti  mae  remote,  long-petiolulate,  entire  to  serrate

se^rate^cSeTtodistirirt,  veins  all  concurrent  to  the  margin,  fertile  and  ^^^^^

°  "Uncled  by  evanescent  soral  squamulae;
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Trichipteris  Williamsii  is  one  of  two  species  in  the  genus  with  simply
1-pinnate  leaves.  It  has  attenuate,  serrate  pinna  tips  in  contrast  to  T.

urn,  which  has  blunt,  entire  pinna  tips.  There  is  some  variation
within  T.  Williamsii  in  size  of  the  plant  and  coloration  of  the  petiole

scales.  Geographically  T.  Williamsii  comprises  two  disjunct  populations:
one  in  Panama  and  the  other  in  the  Guayana  Highlands  of  Venezuela

(including  Cerro  Autana;  Steyermark,  1974).  In  both  areas  it  is  found  in
wet  forests  at  middle  elevations  (1350-1900  meters).  Similar  disjunct
distributions  are  known  for  Trichipteris  villosa,  the  Chrysobalanaceae
(Prance,  1974),  and  the  Myristicaceae  (Gentry,  1975).

selected  collections  Panama.  Canal  Zone:  6  mi.  above  Goofy  Lake  on  the  road
to  Cerro  Jefe,  Croat  152  \  no  Je  fe,  Dwyer,  Durkee  ^Castillon
5043  (ny).  Colombia.  Choco:  trail  along  ridge  from  the  confli..
and  the  Rio  Dos  Bocas  to  the  top  of  Alto  de  Buey,  Lellinger  b  de  la  Sota  258  (us).
Venezuela.  Amazonas:  Cerro  Huachamacari,  Rio  Cunucunuma,  Maguire,  Cowan  &
Wurdack  30200  (us).

11.  Trichipteris  microphylla  (Kl.)  Tryon

Figs.  38,  39.  Map  10.

Trichipteris  microphylla  (Kl.)  Tryon,  Contrib  Gray  Herb.  200:46.  "™
' 1S _' 41 ' [°7* - HOLOTYPE -

Minamata  Kl.,  Linnaea  18:541.  1844.  holotype.  aracas,  -  •
(Tryon  noted  in  1969  I  ^  "^^^Z^"^^-

Al  7£*\ZZZZ™zr  Coionfa  TtZ^!  FerXr  53  annotated  A.  leucolepis,  K  not

CyaZa^cTphylhats'Do^L,  Pteridophyta  263  1929,  nam  -ov.ior  Ah  opMa
microphylla  Kl!  Linnaea  18:541.  1844,  not  Cyathea  mwrophyUa  Mett,  Fil.  Lechl.
1:23  t.  3  f.  1-6.  1856.
Stem  0.5-3.0  m.  tall.  Petiole  0.4-1.2  m.  long  fulvous  _to  stramineous  tuberculate  to

apex  gradually  re  duced  and  ac  it.  to  crenate;
ffitSfclKStySa  v  P  eins  forked  or  simple.  Sort  medial;  paraphyses

much shorter  than the sporangia,  receptacle puberulous.

Large  cretaceous  squamulae  distinguish  Trichipteris  ■  micro  phyllc  .from
the  remainder  of  the  2-pinnate-pinnatifid  species  of  the  g"™™*£
teris  microphylla  is  most  easily  confused  with  ^^^^
Sphaeroptris.vhick  lack  marginate  petiole  scales.  It  »  an  u  ^  ia  ™
species  fudging  from  the  petiole  scurf.  Geographically  T  microphylla
ffconfin  d  To  the  Atlantic  slopes  of  the  Cordillera  Oriental  m  northern
Colombia  and  the  coastal  ranges  in  Venezuela  and  perh  *I»  Trmubd.  It  is

a  forest  species  occurring  between  1800  and  3000  meters  in  altitude.

selected  collections.  Trinidad.  Port  of  Spai:
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Galipan,  near  crest  of  Cerro  de  Avila,  Tinier  6212  (ny.ven).  Colombia.  Norte  de
Loro  &  Alto  de  Santa  Ines,  1800-2200

-  '  '.....
near  Charta  2000-2500  m,  Killip  Smith  m88

GmnUm22(2v  n  sr  atCa  ''  ^  ^^  C  °  rdiUera  de  Helicona  '  10  k  ™  SE  of  Gachala,

12.  Trichipteris  Schiedeana  (PresI)  Tryon

Figs.  40,  41.  Map  11.

M^J!lnti  C  'f  dean  n  (  ,  Pr  "  sl)  Try0n  '  Contrib  -  Gra  y  Herl  >-  200:46.  1970.
:

S552  fragment  ex  »,  (Schiede

^TfiSft  i.  4:958.  1904.  „  OL  o  TYPE  :  Costa  Rica,

t  an.  1929

MS  .  0P  !'  ila  "  I  6^84  19?6  HOrTvPK-  I  una
C^t*  *  "•"**  (Herb.'  Chrft  p!  ^sotvpk  us-  ^

Tnchtpteru  crassifolia  (Christ)  Castony,  Am.  Journ.  Bot.  61(6):673.  1974.

fu'cou™  Idrf  of  ^n/l'f  ,°-  3  "  07  m  -  l0n  S>  fuSCOUS  t0  ^amineous,  aculeate;  scales

.vnul  lt  ,  f  ,  rti  le  veins  simple  or' ttenuate; lobes
"-"■  »i,is  Minp!,.  or  torkcci  r  Minnie  or  forked
iraphyses  shorter  than  the  sporangia,  receptacle  pitosT  P

fulT  hiP  T  S  ,  Schi  f  deana  is  best  determined  on  the  basis  of  its  lustrous,
oXe  P  /f  '  ,  Peti  °  le  SCUrf  °  f  fuSC0US  '  contorted  Wchomidia,  and
a^et  ole  S  f  qUamuke  -  »  ma  >'  be  «"*"«!  with  T.  nigripes,  which  has

,7  Of  squamulae  netiolulate  pin-
Sit\  fla  r  h  rath  ^  than  buiiate  ^  wx  ££*&

Ae  TelfT  "  f  y  VariabIe  SpeCieS  '  In  the  SOuth  -  n  P^t  of  the  range

men  hJ  I'  °  "  aCUminatC  '  and  the  veins  und  ivided.  A  few  speci-
soZvar  t  P  V^  8  Wlth  narr  °  W  Cretaceous  bor  der  S  .  There  i/abo

^ZfZZ  COmP  °  Siti  °  n  °  f  ^  ^  ^  ta  ^  *»  C  °«>

weSff  SChi  t  a  T  "  f  °  Und  fr  °  m  MgXiC0  t0  Pa  ~  »  g-ws  in
Tre  ts  anH  ^^  a  °  n  g  strea  ™)>  *  dwarfed  forests  along  mountain
itls  1  ah  Y  7  y  P  knt  °  f  WCt  '  SeC  °  ndai  >  forests  -  At  leas  <  in  Mexico
it  is  an  abundant  species.

(gh);  C?rdobt^orrgMl/YsT]  :0  i835  ra  iM6  ?  "^  S  °f  Misantla  .  Harrington  405
Ehgio  &  Comaltepec,  km.  149  from  Tu
(f,gh,us);  Distrito  Choapam,  Yaveo  af



(f.mo.ny);  Finca  Mexiquito,  Purpus  6713

.  and'Rio'lxcanTsiem'delos  Cuclui  -'>2S2,  49287
(f,gh).  Quiche:  Finca  Chaila  Zona  Reyna,  Skutch  1790  (gh).  Alta  Verapaz:  S  of

(4537  (f.to);  Cerro  de  Agua  Tortuga,  victatt)  al
(WO/  ■  f,v,  .  Izabal:  quelM.uU.  P/7/i<  r  S57.S  (ny);  Cerro  San  Gil,  along

Rio  Frio,  Steyermark  39973  (f,gh,us).  Quezaltenango:  between  Finca  Pirineos  &
U4  (TO).  Belize  (British

Honduras).  <■  Gentle  8257  (^n*):
3  -922  (gh).  El  Salvador.  Chalatenango:  E  slope  of  Los  Eses-

k<;h,mo,us).  Morazan:  Finca  Gen.  J.  T.  Calderon,  Montes  de
.  j  •„  k,  r  788  (f,us).  Honduras.  Atlantida:  Lancetilla  Valley,  near  Tela,

i2722  (f,gh);  slopes  of  Mt.  Cangrejal,  vicinity  of  La  Ceiba,  Yuncker,  Koep-
anco  Trincheras,  20  km.  N  of  Siguate-

peque,  Morton  7588,  7591  (us);  Trincheras,  N  of  Siguatepeque,  Steves  ir  Ray  480
N  side  of  Lake  Yojoa,  Morton  7618  (us);  N  of  Lake  Yojoa,

_  (a.gh).  Costa  Rica.  Alajuela:  near  Zapote  on  the  road  to  V.Ua  Quesada,

Ulloa  4  (gh).  San  Jose:  vicinity  of  El  General
i91  (GH.MO).  Cartago:  Finca  Navarro,  Maxon  631,  634  (ny);  San  Juan  del

\orte  Scamman  7588  (gh).  Puntarenas:  5  km.  S  of  San  Vito  de  Java,  Wilson  ir
Wilson  69-332  (ny).  Panama.  Chiriqui:  valley  of  the  Rio  Caldera,  from  El  Boquete  to

-  (F.TO  .  Bocas  del  Toro:  hills  behind  Fish  Creek,  vicinity  of
Chiriqui  Lagoon,  von  Wedel  2211  (gh,mo).

13.  Trichipteris  aspera  (  L.  )  Tryon

Figs.  42,  43.  Map  12.

Trichipteris  aspera  (L.)  Tryon,  Contrib.  Gray  Herb  200:44.  _  1970
Sp.  PL  2:1093.  1753,  based  on  Petiver,  Pterigraph.a  Amer.

47  t  4  f  7  ex  icone  based  on  a  specimen  collected  by  Plumier  in  Haiti.

&  <  =.  <  (L  )  )  S^^T-vS^-ed^  4:124.  1827.
S^^^WSFb*.  u<£  •5(5)=349.im

Fam.  Foug.  5  (  Genera  Fihcum  )  :350.  1852.
Sp.  PI  ed.  4.  5:497.  1810,  based  on  Plumier,  Tractatus  5  t.

iphia Amer.  48,  t.  4 f.  8.
SUn,  Soc.  Linn  Paris  6:319^1827.
\l,h.  Bohm.  Ges.  5(5):349.  1848.

Mem.  Fam.  Foug.  5  (Genera  :  Fihcum)  :  350.  1852.
pZodirZphiL  Link,  Hort.  Berol.  2:106.  1833,  ex  char,  holotypf,  hort

Cyat^a7:  •  PteI  i  id  °P  h  y  ta  **L  1  ?J  «  t  ,55  f  1  7  1865
Alsophila  2  ~  -  ^V'vndob  W  L  seen  S

holotypk:  Martinique,  (Perrotet  in  1851,  ong.  Herb.  Vindob.)  *  not  seen,  iso-

Stem  erect,  1.0-9.0  m.  tall.  Petiole  0.4-0.9  m.  kmfr  «*^^  *  **££

is  apex  gradually  reduced  and  long-
"staTkXPnnule;  ^rt-pedolulate,  pinnatifid  to  !*£££*£



vn.il  squamulae;  paraphyses  shorter  than  to  as  long  as  the  sporangia,  receptacle

Trichipteris  aspera  usually  lacks  the  minute,  cretaceous  trichomidia
on  the  costae  and  costules  that  are  characteristic  of  T.  gibbosa,  and  it  has
shorter  paraphyses.  Further  collections  mav  reveal  that  the  two  species
are  part  of  one  morphological  continuum.

Maxon  notes  on  a  collection  of  Trichipteris  aspera  from  Martinique
(Dusen  1603),  "This  is  A.  aspera,  but  the  locality  is  certainly  to  be
doubted!"  Alsophila  aspera  has  traditionally  been  interpreted  as  a  species
of  the  Greater  Antilles,  and  Alsophila  muricata  as  a  species  of  the  Lesser
Antilles.  However,  plants  with  several  fuscous  soral  squamulae,  tradi-
tionally  A.  muricata,  and  plants  with  one  cretaceous  squamule,  tradition-
ally  A.  aspera,  can  be  found  throughout  the  range  of  T.  aspera  from  Cuba
to  Grenada.  A  variety  of  intermediates  have  been  collected.  The  mosaic
distribution  of  both  intermediates  and  extremes  leads  me  to  interpret
these  plants  as  members  of  a  single,  polymorphic  species.  Trichipteris
aspera  occurs  in  rain  forests  and  cloud  forests,  often  along  watercourses,
and  along  mountain  crests  in  "elfin"  forests.  It  is  also  found  in  secondary
vegetation  persisting  after  cutting  of  the  original  forest.  The  species
occurs  at  up  to  1500  meters  in  Jamaica,  but  generally  grows  at  about
750  meters  in  the  rest  of  the  Antilles  (150-1500  meters).  It  is  common
throughout  its  range,  but  has  not  been  collected  from  Puerto  Rico.

selected  collections.  Cuba.  Las  Villas  (Sta.  Clara):  SE  of  Cumanayagua,  Sierra
<]«  San  [u.m.  Semi  229  (,,h.mo»;  Trinidad  Mts.,  El  Provenir,  Britton  ir'Wil
(ny).  Oriente:  Santa  Ana,  ca.  6  mi.  N  of  Jaguey,  Yateras,  Maxon  4181  (gh.ny).
Jamaica.  Trelawney:  Troy  (or  Tyre),  Cockpit  Country,  Underwood  3306  (ny).
St.  Ann:  NE  slope  of  Mt.  Diablo,  Howard  i~  Proctor  15161  (a).  St.  Mary:  valley

Pro,  tor  I'll  I  !  mo).  Portland:  Seamen's  Vallcv.
Maxon  l~  Kill,,,  11  (f^blkt);  trail  from  More*  I
680  (f,ch,ny).  St.  Thomas:  Mansfield,  near  Bath.  Maxon  2405  (ghus)  St.  Andrew:
Cooper's  Mill.  Red  Hills.  Proctor  9901  (mo  I.Man.  rt  ,mo,ny).
St.  Elizabeth:  Wallenford,  Harris  7280  (ny).  Haiti.  Dept.  du  Sud:  Massif  de  la  Hotte,

■torn  oronp.  M,„ne  Citadelle.  Ekman  10514  [\vi;  Massif  de  la  Hotte,
western  group,  N  slope  of  Morne  Vandev\elde.  Ehnan  5215  (r).  St.  Kitts.  Proctor
19642  (a).  Nevis.  Proctor  19477  (a).  Montserrat.  Proctor  18869  (a).  Guadeloupe.
Proctor  19997  (a);  Proctor  20348  (a  Martinique.
Duss  1602  (f,ny).  St.  Lucia.  Howard  11690  (a,gh,m  i.  St.  Vn,«  ,
(ny).  Grenada.  Sherring  25  (ny).

14.  Trichipteris  gibbosa  (Kl.)  Barr.

Fics.  44,  45.  Map  13.

Trichipteris  gibbosa  (Kl.)  Barr.,  Rhodora  78(813)  :3.  1976.
Alsophila  gibbosa  Kl.,  Linnaea  18:542.  1844.  hol  in  a,  Schom-

burgk  1124,  fragment  ex  b,  ch!  fragment  ex  b,  ny!  isotype-  pi
- ■!. 1929.

Sphaeropteris  gibbosa  (Kl.)  Tryon,  Contr'ib.  Gray  Herb.  200:20.  1970.
Bot.  V.  2:262.  1864.  nom.  nud.

!  i  Cohimb.  2:163  t.  186.  1869.  holotype:  prope  ColoniaTovar.  Caracas  V  m  »m»l.,  l  Knn  ™  iqac  ir__.„  r  ■'  F



Stem  to  5  m.  tall.  Petiole  ca.
lighter  border;  scurf  of  a  few  trieli
costae  and  costules  with  cretaceous  trichomidia  and  flattish  to  bullate,  fulvous*  squamu-

roduced  and  acuminate:  pi,  pi'nnaYifid  to
deeply  pinnatifid,  base  truncate,  apex  acuminate,  tip  crenulate;  lobes  rotund  to  acute,
entire;  fertile  veins  forked  at  the  sori  or  simple  especially  at  the  base  of  the  segments,
sterile  veins  forked  or  simple.  Sori  medial,  with  large,  fuscous  soral  squamulae  (some-

Trichipteris  gibbosa  is  closely  related  to  T.  aspera,  from  which  it
differs  in  several  respects  noted  under  the  former  species.  It  is  found  in
Venezuela  and  Guyana  (British  Guiana)  from  2100  to  2200  meters,

prope  coloniam  Tovar,  Fen

15.  Trichipteris  nigripes  (C.  Chr.)  Barr.

Both  varieties  of  this  species  have  a  dark  aspect,  a  composite  of  the
atropurpureous  petioles  and  petiole  scales  and  the  dark  green  foliage.
In  Costa  Rica  and  Panama,  Trichipteris  nigripes  can  be  confused  with  T.
Wendlandii,  a  species  in  which  the  pinna-rachises  are  clothed  with  bul-
late,  fuscous  squamulae  and  the  paraph)  ses  are  longer  than  the  sporangia.
Trichipteris  Schiedeana,  a  central  American  species,  has  close-set,  bullate
and  not  remote,  flattish  costal  squamulae.  There  is  some  variation  in  the
costal  indument  and  in  the  development  of  the  petiole  spines  in  T.  ni-
gripes.  In  addition,  the  fertile  veins  vary  from  simple  to  forked  on  plants
throughout  the  range  of  T.  nigripes.  Some  pinnae  have  almost  no  forked
fertile  veins.  The  species  is  found  in  rain  forests  and  cloud  forests  (espe-
cially  on  slopes  and  crests)  from  sea  level  to  2200  meters.  The  two  varie-
ties  of  T.  nigripes  make  up  a  single  variable  species  ranging  from  Costa
Rica  to  Peru.  The  combination  Alsophila  furcate  Christ,  which  pertains
to  Nephelea  mexicana  (Schlecht.  &  Cham.)  Trvon,  is  occasionally  applied
to  specimens  of  T.  nigripes  from  Costa  Rica.

15a.  Trichipteris  nigripes  (C.  Chr.)  Barr.  var.  nigripes

Figs.  46,  47.  Map  14.

Trichipteris  nigripes  (C.  Chr.)  Barr.,  Rhodora  78(813)  :4.  1976.

L  «1  1.  37.  1866,  not  A.  mehnopus  Hassk.,  Journ.  Bot.  (Hookers)  7:325.
1855.

gripes  (C.  Chr.)  Domin,  Pteridophyta  263.  1929
„„,,„>  Hook  Sv,  Fil.  ed.  1  37  1S66  not  Has  k  l&oo  lectotype

(chosen  hei  '  5742  -  k!  isolectotype  :  p.  lecto-
paratype:  Mt.  (  v.  Knot  seen.





inna  rachises  often  '  tuberculate  to
^vith  a  few  cretaceous  trichomidia

cous  squamulae.  Lamina  1.5-3.0  m.  long,  2-pinnate-pinnatifid,
chartaceous,  apex  gradually  reduced  and  long-acuminate;  pinnae  sessile  to  stalked;

date,  deeply  pinnatifid  to  pinnatisect,  base  sub-
tund to acute,

entire  to  crenu  *ked  at  the  sori  or  simple,  sterile  veins  forked  or
mhcostal  to  medial,  paraphyses  shorter  than  the  sporangia,

receptacle pilose.

selected  collections.  Costa  Rica.  Alajuela:  near  Zapote,  road  to  Villa  Quesada,
',94  gh  San  M  17  km.  N  of  San  Isidro  el  General,  Gastony  754  (gh);

La  Palma  &  vicinity,  15  km.  NE  of  San  lose,  Gastony  769  (gh).  Cartago:  valley  of  the
Rio  Grande  del  Orosi,  20  km.  S  of  Cartago,  Tryon  &  Try  on  7026  (gh);  4  ,51
bridge  at  Tapanti.  White  b  l.ucamky  1968120  (gh,us).  Province  indet:  Werckle
(some  of  the  specimens  d  i-c,  us  1903366,  1316805).  Panama.

r  5641  (us).  Colombia.  Valle:  km.  19
on  road  fro,  n  ira,  Harrington  499,  501  (gh);  El  Cairo,  between
Darien  &  Mediacanoa,  Rio  ***»  13930  (f,gh,us).  Nariiio:  Mun.
Ricaurte  El  Palmar,  bank  of  the  Quiza  River,  Soejarto  1445  (gh).  Ecuador.  I

an,  on  the  road  to  Esmeraldas,  Sparre
confluence  of  Rio  Pilaton  &  Rio  Toachi,  road  from  Aloag  to  Sto.

Domingo,  Sparre  18484  (gh).  Cotopaxi:  Cacaoal,  Bell  918  (gh);  5  km.  S  of  Palmar,
road  from  Quevado  to  Latacunga,  Lockwood  835  (gh).

15b.  Trichipteris  nigripes  (C.  Chr.)  Barr.  var.  brunnescens  Barr.

Figs.  48,  49.  Map  15.

Trichipteris  nigripes  (C.  Chr.)  Barr.  var.  brunnescens  Barr.,  Rhodora  78(813)  :4tl
ral,  5-50  m.,  Valle,  Colombia,  1944,

Cuatrecasas  161SS-C,  U.S.  Nat.  Herb.  1853473-6,  us!  isotyf-e:  gh!  saratwb:
Agua  Clara,  highway  from  Buenaventur^to  Cal  1^100  m.,  VaUe,  Colombia,  1944,

Stem  1.5-6.0  m.  tall.  Petiole  ca.  0.3  m.  long,  fuscous,  tuberculate  to  aculeate;  scales
rf  of  congested  fuscous  to  I  ^quamulae;

'"  /  -"'"  ;  '"  '  .''rsessile  to
I

veSs  forked  or  staple.  Son'  subcostal  to  supramedial;  paraphyses  shorter  than  the
sporangia, receptacle hirsute.

Trichipteris  nigripes  var.  brunnescens  differs  from  typical  plants  of
the  species  in  having  well-developed  spines,  sessile  pinnules,  and  tn-
chomes  on  the  abaxial  surface  of  the  leaf  axes.  Trichiptens  mgrtpes  var.



brunnescens  is  in  general  a  Pacific  coast  population  from  Colombia.  A
few  plants  of  this  variety  have  been  collected  at  higher  altitudes  and  on
Atlantic  slopes  in  Ecuador.

selected  collections.  Colombia.  Choco:  Rio  Negro,  between  Quibdo  &  Tutu-
m-mlo  Cnatrrvusa-  l~  Llano  24215  iuum:  ,„  io<mi  Carcia-
Barriga  11180  (us).  Valle:  Rio  Cajambre,  San  I-  .  97  (f,ch,us).
Naririo:  Quebrada  La  Toma,  Rio  Tel  a  bi  &  Rio  Cuembi,  above
Barbacoas,  Ewan  16860  (us).  Putumayo:  Rio  San  Miguel,  between  Quebrada  de
Sipenae  &  Quebrada  de  Churruyaco,  Cuatrecasas  10953  (us);  Uchupayaco,  plain
between  Urci  i.ks  of  the  Rio  Uchnpayaco
(gh,us).  Ecuador.  Napo:  Cerro  Antisana,  between  Rio  Napo  &  Tena,  8  km.  SE  of
Tena,  Grubb  et  al.  1657  (gh.ny).  Zao  ,b,  &  Supaca,
near  confluence  of  Rio  Yacuambi  &  Rio  Zamora,  Sparre  16426  (gh).

16.  Trichipteris  Kalbreyeri  (Baker)  Tryon

Figs.  50,  51.  Map  16.

Tri  hivt.n,  Kalbreyeri  (Baker)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.
AlsopMa  Kalbreyeri  Baker,  Summary  New  Ferns  9.  1892,  n,

podophylla  Baker,  Journ.  Bot.  Brit.  &  For.  19:202.  1881,  not  A.  podophylla  Hook.,
Joum.  Bot.  9:334.  1857.  fry

AlsopMa  Kalbreyeri  C.  Chr.,  Ind.  Fil.  44,  1905,  nam.  nov.  for  Ahophila  podophylla
Baker,  Journ.  Bot.  Brit.  &  For.  19:202.  1881,  not  A.  podophylla  Hook  Journ  Bot.
9:334.  1857.  (Christensen  was  apparently  unaware  of  Baker
"■""■  Tryon  (1970)  published  the  combfo
Chr)  Tryon  based  on  Christensen's  nom.  nov.  and  not  Baker's  I  have  corrected  this
bibliography  ils()n  lg75

Cyathea  Kalbreyeri  (  Baker  )  Domin,  Pteridophyta  262.  1929.
AlsopMa  podophylla  Baker,  Journ.  Bot.  Brit.  &  For.  19:202.  1881,  not  A.  podophylla

Hook.,  Journ.  Bot.  9:334.  1857.  holotype:  forests,  500  ft.,  Colombia,  Kalbreyer
1375,  k  not  seen,  isotype:  (  Antioquia)  fragment  ex  B,  gh!

Stem  3.5-4.0  m.  or  more  tall.  Petiole  more  than  0.3  m.  lone  atrowirpureous,
hiberculateto  aculeate;  scales  atropurpureous  with  a  fuscous  border;  scurf  of  occasional

:  .  '  .  -  '  !  '  ..  ,  •  „...
with  occasional  tnchomidia  and  small,  flattish,  fulvous  squamulae  Lamina  ca  4  m.
C!'  f-P  m  r  e  :  pinnati  ?  d  '  coriaceous,  apex  gradually  reduced  and  acuminal
^Tm^  e  ie  P  r7a^^^

to l  Z S A a l  tHe "^ fertil  t  VelnS f° rked at the sori '  stCTUe veinrforked aC S™rmfrar^edial
to  medial;  paraphyses  shorter  than  the  sporangia,  receptacle  hirsute.

Trichipteris  Kalbreyeri  is  nearly  glabrous  and  has  long  petiolules  and
acuminate,  serrate  lobes.  Although  difficult  to  confuse  with  any  other
species  of  Trichipteris,  T.  Kalbreyeri  is  very  close  in  leaf  architecture  to
Cyathea  chvergens  Kze.  var.  divergens.  A  careful  check  of  the  sori  is
necessary  tor  critical  determination.  The  size  and  dissection  of  the

pinnules  vanes  without  relation  to  geography.  Trichipteris  Kalbreyeri  is
ound  in  rain  forests  from  500  to  1400  meters  in  the  eastern  cordillera  of

die  Andes  in  Colombia,  and  on  the  eastern  slopes  of  the  Andes  from
Ecuador  to  Bolivia.

3. Colombia zo,  Stubel  535  (b
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17.  Trichipteris  Schlimii  (Kuhn)  Barr.

Figs.  52,  53.  Map  17.

Trichipteris  Schlimii  (Kuhn)  Barr.,  Rhodora  78(813):5.  1976.
Ahophila  Schlimii  Kuhn,  Linnaea  36:157.  1869.  (Mett.,  Ann.  Sci.  Nat.  Bot.  V  2:263.

1864.  nom.  nud.).  lectotype  (chosen  herewith):  Nova  Grenada,  Ocaiia,  (Norte
de  Santander).  Schlim  223,  b  not  seen,  im.lk  t„tvpe:  v'
Muzo,  Colombia,  Lindig  254,  b  not  seen,  isolectoparatype  :  p!

Cyathea  Schlimii  (Kuhn)  Domin,  Pteridophyta  263.  1929.

Stem  3.5  m.  tall.  Petiole  more  than  0.3  m.  long,  fulvous,  tuberculate  to  aculeate;
scales  fulvous  with  a  stramineous  border;  scurf  of  fuscous,  densely  congested  tri-

and  costae  with  congested,  fuscous  trichomidia;
bises,  costae  and  often  costules  with  u  ,  1(  1  flattish  to

bullate  fuscous  squamulae.  Lamina  ca.  3.0  m.  Ion-  .  ,-hartaceous,
apex  abruptly  reduced  and  pinna-like;  pinnae  sessile;  pinnules  sessile  pinnatisect,
base  truncate,  apex  acuminate  to  attenuate,  tip  crenulate,  lobes  acute  I  ...
veins  forked  at  the  sori,  sterile  veins  presumably  forked.  Son  medial  to  subcostal,
paraphyses  longer  than  the  sporangia,  receptacle  villous.

Although  little  known,  Trichipteris  Schlimii  is  a  distinctive  species,
characterized  by  a  dense  tomentum  of  trichomidia  and  squamulae  on  all
axes  of  the  lamina.  Closely  allied  species  such  as  T.  nigra  and  T.  Wend-
landii  lack  this  tomentum.  The  alliance  of  T.  Schlimii  with  these  two

species  is  based  on  the  long,  flexuous  paraphyses  present  in  all  three.
Trichipteris  Schlimii  is  a  mid-altitude  rain  forest  species  of  the  eastern
cordillera  in  Colombia  and  the  Pantepui  area  of  Venezuela.

selected  collections.  Venezuela.  B<
Cuyuni,  139  km.  S  of  El  Dorado,  Stey

18.  Trichipteris  Wendlandii  (Kuhn)  Tryon

Figs.  54,  55.  Map  18.

Trichipteris  Wendlandii  (Kuhn)  Tryon,  Contrib.  Gray  Herb.  200:46.  1970.
£  wSr/ti^'enr  11363  3  f'  158  -  ^  "°  L  °  TYPE:  San  Mi  §  ue1  '  C  °  Sta

Cyathea  Wendlandii  (Kuhn)  Domin,  Pteridophyta  263.  1929.

Stem  3.0-4.0  m.  tall.  Petiole  ca.  0.7  m.  long,  fuscous,  tuberculate  to  muricate;  scales
™  lf0  [  m  -  v  *»  .midia  occa-

with  fulvous

tish  to  bullate,  fulvous  squamulae  Lamina  ca.  1.5-2.0  m.  long;  2-pinnate-pinnatifid,
nati  S  'ect  Ce0  b  U  a  S  se  aPeX  ^  "^  ^""^  '*  to  short-petiolulate,  pin-
serrate  or  cTenul™terfertile  PeX  "*
paraphyses longer than the s

The  adequate  definition  of  Trichipteris  Wendlandii  a i  species  must
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await  new,  complete  collections.  No  complete  petioles  are  available,
and  no  leaf  apex  has  been  collected.  Trichipteris  Wendlandii  is  a  species
found  in  rain  forests  in  Costa  Rica  and  Panama,  where  it  occurs  between

500  and  1000  meters.  Since  most  of  the  intensive  collecting  of  tree  ferns
in  Central  America  has  been  above  these  altitudes,  T.  Wendlandii  may
grow  at  too  low  an  altitude  to  have  been  collected  often.  Pinna-rachises
with  squamulae  and  long  paraphyses  separate  T.  Wendlandii  from  closely
allied  species  (T.  nigra  and  T.  Schlimii)  and  from  T.  nigripes.

selected  collections.  Costa  Rica.  Alajuela:  La  Marina,  Nisman  73,  75,  77  (gh).
Panama.  Code:  N  of  El  Valle  de  Anton,  vicinity  of  La  Mesa,  Allen  2873  (gh.us).

19.  Trichipteris  nigra  (Mart.)  Tryon

Figs.  56,  57.  Map  19.

Trichipteris  nigra  (Mart.)  Tryon,  Contrib.  Gray  Herb.  200:46.  1970.
Alsophila  nigra  Mart.,  Icon.  Plant.  Crypt.  Bras.  71  t.  30  f.  5,  6,  t.  47.  1834.  holo-

type:  fiumi  ia  a  Rio  Negro  dicta,  Martius,  M  not  seen,  isotypes:
b! fragments ex b and k, ny!

Alsophila  lasiosora  Kuhn,  Linnaea  36:157.  1869.  holotype:  Peruviae  orientale,  Spruce

Cyathe'a  hskm  !  leridophyta  262.  1929.
Kuhn)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.

Alsophila  tarapotensis  Rosenst.,  Fedde  Repert.  Spec.  Nov.  7:291.  1909.  holotype:
near  Tarapoto,  Peru,  Spruce  4349  (an  4249),  s  not  seen,  isotypes:  gh!  p!  us!
pabatype:  same  locality,  Spruce  4249  var.  viclctur,  s  not  seen,  isopabatype:  p!
(Herb.  Christ).  Since  both  type  collections  at  p  were  annotated  by  Rosenstock  in
1909  exactly  as  cited  in  Fedde  Repert.,  it  may  be  that  the  Paris  materials  are
the  originals  from  which  Rosenstock  described  this  species.

Rosenst,  Fedde  Repert.  Spec.  Nov.  25:57.  1928.  holotype:
San  Carlos,  re  gioi  tcMUm  292,  si

Cyathea  mapiriensis  (Rosenst.)  Domin,  Acta  Bot.  Bohem.  9:134.  1930.
Alsophila  Killipii  Maxon,  Am.  Fern  fourn.  32(2)  :58.  1942.  holotype:  between

Yurimaguas  and  Balsa]  *  88M3,  US
Nat.  Herb.  Nos.  1480024;  148002"  ri  paratypes:  KiUip  &
Smith  26<;  I  *  28781,  f!  us!  Klug  177,
rl  us!  Willi  Hams  4848,  rl  us!  Krukoff  4937,  us!  Krukoff  7527
in  part,  us!  isopabatype:  Krukoff  4937,  f!  gh!  mo!

Stem  diminutive  to  6.0  m.  tall.  Petiole  0.3-0.6  m.  long,  fuscous  to  stramineous,
tuberculate  to  aculeate;  scales  fuscous  with  a  lighter  margin  or  uniformly  fulvous;

midia  and  prominent  fulvous  trichomes;  costae  and  cost
and  fuscous  to  cretaceous,  flatfish  to  bull  i  2-2.5  m.

ms,  apex  abruptly  reduced  and  pinna-like;  pinnae
stalked  to  long-stalked;  pi  Cb  cufe  Tren^e'-

fertile  vetns^orkecUt  the  sori,  sterile  veins  forked.  Son  medial;  paraphyses  longer  than

Trichipteris  microdonta  is  similar  to  T.  nigra  in  superficial  appearance
and  geographical  distribution.  However,  T.  nigra  lacks  the  sharp  spines
found  on  the  pinna-rachises  of  T.  microdonta.  Trichipteris  microdonta
also  lacks  the  pinna-like  leaf  apex  characteristic  of  T.  nigra.  Trichip-
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tens  nigra  is  most  closely  allied  to  T.  Wencllandii  and  T.  Schlimii.  It  is
conceivable  that  T.  Wendlandii  and  T.  nigra  arose  through  isolation  of
peripheral  populations  of  a  previously  continuous  species.  Variation  in
the  serration  of  the  lobes  as  well  as  in  the  coloring  of  the  petiole  scales
and  the  density  of  the  petiole  scurf  is  typical  of  T.  nigra.  It  is  a  species  of
the  Amazon  Basin,  ranging  from  northern  Brazil  and  Venezuela  to  Bolivia,
from  100  to  1000  meters  in  altitude.  It  is  one  of  three  tree  ferns  (including
T.  microdonta  and  T.  procera  )  that  are  found  in  the  moist  lowland  forests
of  the  Amazon  Basin.

The  typification  of  two  synonyms  of  Trichipteris  nigra  is  complicated
by  the  not  unexpected  confusion  of  the  Spruce  collections.  Although
Bosenstock  was  working  with  Spruce  4249  and  4349  when  he  was  describ-
ing  Alsophila  tarapotensis,  it  is  apparently  possible  that  Spruce  4349  is
in  reality  a  mislabeled  Spruce  4249.  According  to  a  letter  at  US  (  Lellinger,
pers.  comm.)  Bentham's  list  of  Spruce's  collections  indicates  that  Spruce
4349  is  a  "Cornidia."  The  homonym  Alsophila  nigra  Jenman  pertains  to
another  genus.  It  is  Nephelea  Imrayana  var.  Imraijuna.

selected  collections.  Venezuela.  Bolivar:  frontier  with  Brazil,  NE  of  the  Serrania
Piasoi  (Pia-shauhy,  Pia-Savi),  Stvuermark  90662  (gh,ny,ven).  Colombia.  Caqueta:
20  km.  S  of  M  S5  (  gh)  ;  Hetucha,  on  the  Bio  Orteguaza,  Woronow
ir  Juzepczuk  6129  (us).  Vaupes:  Mitii,  on  the  Bid  Vaunt's.  Arbeldez  i'  Cuatrcca^
6776  (gh.us);  Bio  Vaupes  to  Cerro  Mitu,  Lockwood  610  (gh).  Putumayo:  Bio
Putumayo,  Puerto  Ospina,  Cuatrecasas  10579  (f);  13  km.  S  of  Umbria,  near  Finca
Santa  Marta,  Plowman  2073  (gh).  Amazonas:  mouth  of  Bio  Pacoa,  Bio  Apoporis,
Schultes  6-  Cabrera  130<)1  (gh,us);  >.  i  hultes,  Raffauf,
ir  Soejarto  24025,  24062  (gh).  Ecuador.  Napo:  Bio  Napo,  Pan
ir  Strom  7566  (gh).  Peru.  Amazonas  .ilev  of  Bio  Maraflon  near
Cascadas  de  Mayasi,  Wurdack  1927  (gh.us).  Lore)
(f,us);  Santa  Bosa,  lower  Bio  Huallaga  below  V  Smith  28781
(f,us).  San  Martin:  Tingo  Maria,  Allard  20607  (gh.us);  SE  of  Nuevo  Progresso,  Dtto.
Uchiza,  Schunke  3152  (gh).  Junin:  Pichis  trail,  Santa  Bosa,  Killip  ir  Smith  26169
(gh,ny);  Pu<  ,  Bolivia.  La  Pax:
R.  S.  Williams  1336  (gh).  Brazil.  Amazonas:  near  mouth  of  B
Bio  Taraucca,  basin  of  the  Bio  Jurua,  Krukoff  4937  (f,ch,mo,us);  Mun.  Sao  Paulo  de
Olivenca,  near  Esperanca,  basin  of  the  Bio  Javary,  Krukoff  7527  in  part  (us);  Tefe,
Piers 1 299 (us).

20.  Trichipteris  pauciflora  (Kuhn)  Tryon

Figs.  58,  59.  Map  20.

Trichipteris  pauciflora  (Kuhn)  Tryon,  Contrib.  Gray  Herb.  200:46.  1970.
: 101. 1846. nom. nud.

Abh.  Bohm.  Ges.  5(5):343.  1848)  nom.  nud.  collection  cited:  Pi.  Columb.

Alsophila  pauciflora  Kuhn,  Linnaea  36:156.  1869.  holotype:  Puerto  Cabellos,  Karsten

Alsophila  /,  jea  36:158.  1869.  syntypes:  Merida,  Funck  ir
Schlim  1571.  b!  Bio  Tocaivma.  N.na  Grenada  Lindig  243,  b'

■lampra  (Kuhn)  Domin,  Pteridophyta  262.  1929.
Alsophila  novagranadensis  Domin,  Pterid.  Dominica  97  t.  10  f.  13-15.  1929.  holo-



ta,  alt.  2200  m,  Lindig  243,  i

Stem  1.2-9.0  m.  t
nuricate;  scales  fulvc

many  cases  limited  to  the  basal  third  of  the  segments,
perhaps  explaining  the  species  epithet.  Trichipteris  pauciflora  lacks  the

niate  squamulae  of  the  related  T.  frigida  and  it  has  trichomes  on  the
lina  axes.  High  altitude  specimens  of  T.  pauciflora  are  extremely

coriaceous  and  have  revolute  segments.  The  two  syntypes  of  Alsophila
hijpolampra  Kuhn  represent  the  two  morphological  extremes  to  be  found
n  T.  pauciflora.  Funck  ir  Schlim  1571  is  the  basal  portion  of  a  medial

rom  a  vigorous  specimen  with  coriaceous  leaves,  probably  found  in
i.  Lindig  243  is  a  nearly  complete  pinna  from  near  the  apex  of  a

leaf  of  a  more  typical  plant  for  the  species,  probably  growing  in  a  shadier
area  than  the  last.  The  range  of  the  species  includes  the  Andes  of  Vene-
zuela  from  Aragua  to  Tachira,  and  a  single  collection  from  the  area  of
Bogota,  Colombia.  It  is  found  in  cloud  forests  and  "elfin"  forests  along
mountain  crests  from  750  to  3350  meters.  Poeppig  collections  from  Peru
determined  as  Cijathea  pauciflora  Kze.  are  Cyathea  Delgadii  Sternberg.

selected  collections  Venezuela.  Lara:  Distrito  Palavecino,  S  of  Terepaima,  20

k  106209,  106780  (gh).
Carababo-  Rio  San  Gian,  E  of  Los  Tanques,  S  of  Borburata,  Steyermark  95396  (en).
Araeua-  Rmcho  Grande  Parque  National  "H.  fragment  us,

ks).  Tachira:  Po.  El  Batallon,  Vareschi  5386
-

White  %  White  197068  (us).  Colombia.  Cundinamarca:  Bogota,  2700  m.,  LiWig
240  (gh).

21.  Trichipteris  frigida  (Karst.)  Tryon

Figs.  60-64.  Map  21.

Trichipteris  frigida  (Karst.)  Tryon,  Contrib.  Gra
AlsopMa  frigida  Karst.,  Fl.  Columb.  1:61  t  30.

c^?^itoi?nlSpSSyr  r  afl2.  1929.

Stem  creeping  or  ascending,  to  4  m.  tall.  Petiole  ca.  0.8  m.  long,  fuscous  to  atropur-
\

scurf  of  long  contorted,  cretaceous  trichom.d.a  and  squamulae-

a fev les  similar  to  those  of  the  petiole,  or  the i  of  trichomidia
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sparse  to  absent  on  the  costae  and  costules  and  the  scales  and  squamulae  deeply
fimbriate  and  contorted  into  a  tomentum.  Lamina  ca.  0.5-2.0  m.  lorn:.  2-pinnate-
pinnatifid,  coriaceous,  apex  gradually  reduced  and  acute;  pinnae  sessile  to  stalked;
pinnules  sessile  to  short-petiolulate,  pinnatisect  to  pinnatisect  and  deeply  divided,

■  ■■.  :  •  ..  ■'....  ......

Trichipteris  frigida  is  a  species  that  varies  considerably  with  altitude
and  exposure,  but  can  be  distinguished  throughout  its  range  by  the  light-
colored  tomentum  of  contorted  trichomidia  (occasionally  replaced  entirely
by  fimbriate  squamulae  on  the  costae  and  costules).  In  addition,  it  lacks
the  trichomes  typical  of  T.  pauciflora,  its  nearest  ally.  The  color  of  the
petiole-scale  border,  the  development  of  the  tomentum,  the  dissection  of
the  squamulae,  and  the  coriaceousness  and  revoluteness  of  the  segments
are  all  variable.  The  size  and  dissection  of  the  segments  is  also  variable.
Trichipteris  frigida  occurs  in  the  Venezuelan  Andes,  the  eastern  cordillera
of  Colombia,  the  Andes  of  Ecuador,  and  the  Atlantic  slopes  of  the  Andes
in  Peru,  always  at  extremely  high  altitudes  (2500-3500  meters).  It  is
found  occasionally  in  cloud  forests,  but  more  often  in  shrubby  situations,
"paramillo,"  and  shrubby  paramo.  An  herbarium  name  honoring  Weber-
bauer  has  been  applied  to  less  coriaceous,  less  revolute  leaves  from  lower
altitudes.  No  other  species  of  Trichipteris  is  commonly  found  in  the

Colombian-VenezueL

a  y  San  Ramon,  Weberbauer  2272  (

22  Trichipteris  pubescens  (Baker)  Tryon

Figs.  65-68.  Map  22.

0:46.  1970.
(chosen  herewith):

Trichipteris  pubescens  (Baker)  Tryon,  Contrib.  Gray  Herb.  200:4
■!.  1.  449.  1868.  LECTOTYPE  (<

Peru,  Spruce  4712,  fragment  ex  k,  ny!  isolectotypes  :  gh!  ny!  p!  lectoparatypes  :
Peru  >  Lcii  -  sv!  \Yu  -Grenada.  Furdie,  fragment  ex  K,  ny!
isolectoparatypes:  La  hi  ,  „  &  P>  NY  I

Alsophila  bipinnatifida  Baker,  Syn.  Fil.  ed.  2.  456.  1874  holotype-  British  Guiana,
Appun  1032,  fragment  ex  k,  ny!  isotype:  p!  (with  Glaziou  12375).

Polypodium  bipinnatifidum  (Baker)  Jenm.  Ferns  Brit.  W.  Ind.  Guiana  281.  1908,  not
Baker 1890.

Cyathea  bipinnatifida  (Baker)  Domii

Baker,  not  Cyathea  pti



ichomidia  and  squamulae

w.„  forked  or  simple.  Sort  iniramedial  to  subcostal;  paraphyses  as  long  as  the
sporangi i, receptacle hirsute.

Trichipteris  pubescens  is  an  unusually  broad-ranging  diminutive  species.
It  is  the  only  species  in  which  adventitious  buds  develop  into  branches.
The  stems,  which  are  approximately  3  cm.  in  diameter,  are  thin  in  relation
to  their  height.  This  species  is  most  closely  related  to  the  little-known
T.  phegopteroides  of  eastern  Peru.  It  is  tentatively  possible  to  associate
T.  pubescens  with  T.  nigripes  and  similar  species  on  the  basis  of  venation,
paraphyses  and  geography.  The  pubescence  of  the  lamina  is  highly
variable  within  the  species.  In  the  area  of  Pnno,  Peru,  the  plants  collected
are  densely  pubescent.  Nearly  glabrous  plants  have  been  found  in  the
northern  part  of  the  range  and  in  Bolivia.  Hieronymus  established  a
variety,  named  in  honor  of  Spruce,  for  specimens  of  Alsophila  pubescens
Baker  with  scant  pubescence.  However,  variation  in  pubescence  is  not
correlated  with  geography  sufficiently  to  merit  the  recognition  of  infra-
specific  taxa.  Trichipteris  pubescens  occurs  in  the  Guayana  Highlands
and  the  Atlantic  slopes  of  the  Andes  from  Colombia  to  Bolivia.  It  is  found
in  talus  slope  forests,  cloud  forests,  and  mossy,  wet  montane,  or  "elfin"
forests  from  1200  to  2500  meters.

nela.  Bolivar:  Cerro  Venamo,  SW  part,  fro

fc  1078,  1242  (gi
urdack  31301  <  oh.ny.us  .  ;  Serrama  Yut.ne.  H,n  Manapur.,

\la«uirc  l~  Mazuire  35297  (gh.ny.us>;  Cerro  Sipapo  (Paraque),  Maguirc  6-  Pohti
adria  at  Rio  Sauza,  Little  8496  (us).

.

rTrt»P™  V  ;  "  I33rL  13413  (CH)  -
Tunf^  Scion

„).  Cuzco:  Cordillera  Vilcabarnba,  Dudley  10452,
10455  ten  ■  :  '  ra

Ferreyra  16678,  16701,  16704  (gh)  B.  II  "da  S.mac  o,  on  th  e  trail
-

t^{SS!hSi£  ne'ar  San  Onofre,  Steinbach  9331  (  F  ,g„,mo,  N  y,  US  ).

23.  Trichipteris  phegopteroides  (Hook.)  Tryon

Figs.  69-71.  Map  23.

t  •  i  •  .  •  I  „,„,„,*«  /Hook  )  Trvon  Contrib.  Gray  Herb.  200:46.  1970.
Alsophila  ph  Ft  ed  1.  32.  186o.  howtype.  Peru,  Tarapoto,

Spruce  1020  "■  .  ,  2  g  3  ^ggg
Cyathea  phegopteroides  (  Hook.  )  Domin,  Ptenciop  yta
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Stem  unknown.  Petiole  3-6  cm.  long,  fuscous  to  atropurpureous,  tuberculate  to
muricate;  scales  fuscous  with  a  fulvous  border;  scurf  of  cretaceous  trichomes  (absent
from  the  petiole  base);  axes  of  lamina  with  a  dense  indument  of  cretaceous  trichomes,
rachis  and  pinnu-rachiscs  v  ith  small  scales  and  larjv.  flatfish  s.mainulae  similar  in
color  to  the  petiole  scales.  Lamina  ca.  0.5  m.  long,  1-pinnate-pinnatifid,  chartaceous,
apex  gradually  reduced  and  acute;  pinnae  adjacent,  sessile,  deeply  pinnatifid  to
pinnatiseet,  base  truncate,  apex  attenuate;  lobes  ml  unci  and  entire;  fertile  veins
forked  at  the  sori,  sterile  veins  forked.  Sori  medial;  paraphyses  shorter  than  the
sporangia, receptacle pilose.

Trichipteris  phegopteroides  differs  from  T.  puhescens  in  having  spines
on  the  petiole  and  numerous  fuscous  scales  on  the  rachis.  The  two  can
be  associated  with  the  group  of  T.  nigripes  on  the  basis  of  petiole  scale
coloration,  paraphyses  length,  and  geography.  The  type  collection  and  the
other  known  collection  were  both  made  by  Spruce  at  about  350  meters  on
the  eastern  slopes  of  the  Andes  in  northern  Peru.

selected  collections.  Peru.  San  Martin:  Mt.  Guayrapurima,  near  Tarapoto,
Spruce  4028  (gh,ny).  Province  unknown:  Lechler  (f).

24.  Trichipteris  latevagans  (Baker)  Tryon

Figs.  72,  73.  Map  24.

itevagans  (Baker)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.
latevagans  Baker,  Journ.  Brit.  &  For.  19:203.  1881,  ex  char,  holotype:  open

forests,  6700',  Antioquia,  Colombia,  Kalbreyer  1327,  k  not  seen.
Cyathea  latevagans  (Baker)  Domin,  Pteridophyta  262.  1929.

Stem  fasciculate,  to  10  cm.  tall,  often  creeping.  Petiole  20-35  cm.  long,  atropurpure-
ous.  inenm.us  to  tuberculate:  scales  fusions  with  a  fulvous  border;  scurf  absent;

uses  occasionally  with  flattis]  .luamulae,  axes  of  lamina
normally  glabrous.  Lamina  to  1.0  m.  long,  1-pinnate-pinnatifid,  chartaceous  to  cori-
aceous,  apex  gradually  reduced  and  long-acuminate;  pinnae  remote,  long-petiolulate,

or  serrulate;  fertile  veins  forked  at  tfa<  J  ra  me'dial  to
subcostal;  paraphyses  shorter  than  the  sporangia,  receptacle  pilose.

Trichipteris  latevagans  is  distinguished  by  its  atropurpureous  axes  and
long-stalked,  deeply  pinnatifid  pinnae  with  entire  lobes.  I  have  tentatively
placed  this  species  with  the  group  of  T.  nigripes,  based  on  venation  and
paraphyses  characters.  There  is  some  variation  in  the  size  of  the  pinna
segments.  Trichipteris  latevagans  is  interesting  because  of  its  endemic
and  atypical  distribution.  It  is  found  in  cloud  forests  and  pastures  cleared
from  cloud  forest,  only  in  the  upper  part  of  the  Rio  Cauca  valley,  between
the  Cordillera  Central  and  the  Cordillera  Occidental,  in  Colombia  (from
1800  to  2000  meters).  Trichipteris  in  Colombia  is  represented  by  species
with  either  Pacific  coastal  or  eastern  cordilleran  distributions.  The  inter-

montane  valley  distribution  of  T.  latevagans  is  as  unusual  as  its  morphol-
ogy.  Baker  included  a  question  mark  before  "latevagans"  in  his  descrip-
tion  of  the  species,  apparently  because  the  species  was  so  atypical  of  the
Alsophilas  known  to  him.



29  *  30



arm  35  (gh.ny.us);  19  km

25.  Trichipteris  Hodgeana  (Proctor)  Tryon

Figs.  74,  75.  Map  25.

Trichipteris  Hodgeana  (Proctor)  Tryon,  Contrib.  Gray  Herb.  200:44.  1970
|  a  ,1  .  L961.  holotype:  Dominica,  Pegoua  Hiver,

Hodge  6-  Hodge  3420,  cm!  isotype:  us!
rely  tuberculate;  stales

i^rteousT'lpex^ad,''  P""  ^
'  :  "'  ,lllim  '  ltt  ''  lo,  ."  ,s  t""";.  llt  '--  ininle  Sori

i  lt  the  sori.  sterik  veins  forked  or  s.mple.  i>on
medial  to'  supramedial;  paraphyses  as  long  as  the  sporangia,  receptacle  hirsute.

In  addition  to  the  characters  included  in  the  key,  Trichipteris  Hodge-
ana  i«  characterized  bv  tuberculate  petioles  and  small  pinnules  (ca.  6  cm.
long).  Based  on  the  petiole  scales,  scurf,  venation,  and  the  length  of  the
paraphyses,  T.  Hodgeana  is  allied  to  T.  nigripes  and  associated  species.
However,  the  species  has  no  close  allies  in  the  group.  The  absence  of  well-
developed  spines  and  the  development  of  a  tomentum  of  trichomidia
distinguish  r.  Hodgeana  from  related  species.  Trichipti  •  s  r/<  dgi  -
one  of  the  few  species  in  the  genus  that  is  endemic  to  a  single  island.  Its
habitat  is  described  as  moist  forests  along  rivers.

26.  Trichipteris  microdonta  (Desv.)  Tryon

Figs.  76-78.  Map  26.

Trichipteris  microdonta  (Desv.)  Tryon,  Contrib.  Gray  Herb.  200:46  197a
Freunde  Berl.  Mag.  5:319.  1811.  HOt.o-

type-  America  australi,  Desvaux,  p!  (Herb.  Desv.).
.,.,  Desv.,  Mem  Soc.  Ltan.  Paris  6:319.  1A27.

,.  Pteridophyta  263.  1929.
Polupodium  aculeatum  Raddi,  Opusc.  Sci.  Bologna  3:288.  1819  and  PI.  Bras.  1.27  t.

S.  1823  Rio  de  Janeiro,  Raddi,  fi  not  seen.
Raddi)  J.  Sm.,  London  Journ.  Bot.  1:667.  1842

Alsophila  armata  Mart.,  Icon.  Plant.  Crypt.  Bras.  72  t.  2S.  -IS.  1S31  m
Polypody.  M.  Bras.  1:27  t.  42.  1825,  not  Polypodium  oculeai
L.,sTp1.9  Sw.)  Presl,  Tent  PteridL  62.1836.

Alsophl  ferox  Presl,  Tent.  Pterid.  62.  1836,  nom.  illegit.  a  renaming  of  Alsophth

:es,  costae,  and  cost  taceous  to  fuscou
veins  glabrous  or  with  a  fev  trichomidia.  Lamina  1.0-2.5  m.  to&J^

aatifld,  papyraceous,  apex  gradually  reduced,  acute  to  acuminate;  pinri



apex  attenuate,  tip  serrate  to  crenulate;  lobes  acute,  senate  to  eienulate;  fertile  veins
forked  at  the  son,  sterile  veins  forked.  Son  medial;  paraphyses  the  same  length  as  the
sporangia  or  longer,  receptacle  villous.

Trichipteris  microdonta  is  the  most  widely  distributed  species  in  the
genus.  The  pinna-rachis  spines  are  distinctive.  Trichipteris  nigra,  though
superficially  similar  to  T.  microdonta,  lacks  these  spines.  Similar  species
among  the  group  of  T.  annata  also  lack  pinna-rachis  spines  and  are
generally  hairy  with  stiff,  multiseriate  trichomes.  Trichipteris  microdonta
is  nearly  uniform  in  leaf  architecture  and  indument  throughout  its  range.
Specimens  from  Brazil  are  substantially  the  same  as  specimens  from
Mexico.  Widespread  uniformity  is  unusual  in  Trichipteris,  a  genus  of
highly  variable  species.  Trichipteris  microdonta  ranges  from  the  coastal
regions  of  Central  America  and  the  Greater  Antilles  along  the  northern
and  eastern  coasts  of  South  America,  including  the  Amazon  Basin,  as  far

south  as  Rio  de  Janeiro.  It  is  found  from  sea  level  to  1700  meters  in
swamps  and  bogs,  along  riverbanks,  and  in  standing  fresh  or  brackish
water.  The  unusual  ecology  of  T.  microdonta  may  be,  in  part,  the  reason
for  its  peculiar  homogeneity,  since  lowland  and  coastal  forests  extend  in
an  almost  unbroken  band  from  Mexico  to  Brazil.

mB  ,  TC  „  ™„,,™n^  Mexico.  Veracruz:  Chinameca,  Orcutt  3194  (mo);  Coatza-
C.  L.  Smith  2095  (f,gh,mo).  Chiapas:  Acacoyagua,
jmingo  de  Palenque,  Seler  5515  (gh).  Guatemala.
.3  f.(.h  Izahal:  ucinitvot  '  Ouiriizua.  Standley  23785

1  f  gh  mo  )  ■  between  Virginia  &  Lago  Izabal,  Montana  de  Mico,  Steyermark  38785  (  F  )  .
J4722  f,.h  I;  near  Salado,  vicinity  of

pper  6-  Wagner  8347  (f,mo  >  (  ortes:  \uua  A.  ul.  on  the  shores
-  02  ls  Morazan  /amonm  \  all

.  ~L..,  ,  ..,  ,  ,.  ^....],  rac  ho,  above  El  Zamorano,  Standley  343  (f);  along
^.  ..carito  Standley  22464  (f).  Nicaragua.  Bluefields:  area

B  ^fields,  R  1  M  S0<J  i  f.ch)  along  Cano  Hendy
do.  NNW  of  Bluefields),  Proctor.  J  one,  _-  1-acey

o°Z  S"

rentes  USD  7  "^  "  Vm  lose:  San  Isidro

Panama  Bh  M  5134  (m0)  '  Panama:
2  m^E  of;^  D  al  K-Hi,  2540  (c.h).  Canal  Zone:  5  mi.  XW  of  Cocoli  ,  Tyson  1618

^  ,;..  -  ■  i-  ...■■■  -
Republic  Samana:  Las  Cariitas,  Abbott  2683  _  (ch)  •  ^J^wSJ^SS^

M  "497  (f,gh)  Inmdad.  Toco  Road,  VaJenc  ,

beau  Airport,  B*  ^™  am  -  ^  r
'"*%*  S  H^=>.  Penal  settle-
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Piedra,  Steycrmark  ir  Rabc  96257,  96587  (gh).  Apure:  reserva  forestal  San  Camilo,
Rio  Nulita,  N  of  San  Camilo  (El  Nula  -  Blanco  101334,  101806
(gh).  Bolivar:  5  km.  from  Hato  de  Nuria,  E  of  Miamo,  Altiplanacie  de  Nuria,

It  88351  (ven).  Colombia.  Valle:  road  from  Buenaventura  road  to  Rio
Calima,  Barrington  503  (  gh  )  ;  Buenaventura,  Quebrada  de  Santa  Ana,  El  Tambo,
Cuatrecasas  21050  (f).  Meta  along  -t  n,  u  \  illavicencio,  Berkley  b  Mullen
38C026  (gh);  Los  Llanos,  Villa  viconcio,  Cuatrecasas  4534  (f).  Caqueta:  20  km.  S

ita,  Madison  1188  (cH-sheets  2  &  3  of  3:  Sheet  1  =  Trichipteris  nigra
(Mart.)  Tryon,  probably  mixed  from  Madison  1185).  Narino:  Goi-omlla  Maud.

\
Raffauf  b  Soejarto  24094  (gh).  Peru.  Loreto:  Mishuyacu,  near  Iquitos,  Killip  ir
Smith  29876  (f,gh,ny);  near  Iquitos,  Tryon  &  Tryon  5162,  5172,  5183  (f,gh).
San  Martin:  near  Tarapoto,  Spruce  4726  (ny).  Cuzco:  15  mi.  from  Rio  Negro,  Vargas

47263  (ghnyven).  Am  a,  b  Smith  30062  (ny).  Ceara:  base  of
S-™A>Ara  -  ™  ar  Santarem,  Ginzherger

■burg  2132S  ny  Goias:  Mun.  Puerto  Nacional,  Macedo  3918
.  ,*..  n^.,^  ,_..  tiu..„  Martins  (gh,ny).  Rio  de  Janeiro:

)•

27.  Trichipteris  Lechleri  (  Mett.  )  Tryon

Figs.  79,  80.  Map  27.

Trichipteris  Lechleri  (  Mett.  )  Tryon,  Contrib.  Gray  Herb.  200:45  1970
:-

2.^32.  1859.  m  25321  b!  (Herb.  Mett.)
AlsopMa  Uh  I  W7.  1905.  holotype:  Cerro  de  Ponasa,  Amazonas,

Peru,  1300  m.,  1903,  Vie  6901,  p  not  seen,  isotype:  b!
Cyathea  Vlei  (Christ)  Domin,  Acta  Bot.  Bohem.  9:168.  1930.

brist)  Tryon,  Contrib.  Gray  Herb.  200:46  1970.
I  ,nin  Pteridophyta  263.  1929.  nom.  not),  for  AZsopMa  Lecfcfen

vWropica  jjornin  rt  p  £  r  >  w  Mptt  ._  Fi  i  Lech  i  2:3  2.  1859.

vith  a  broad,  flabellate,  fulvous
md  bullate,  fulvous

receptacle villous.
Trichipteris  Lechleri  is  best  characterized  as  a  species  of  Brazilian

affinities  with  an  Andean  distribution.  In  addition  to  the  characters  of  the

key,  T.  Lechleri  is  best  distinguished  by  the  basal  veins  of  the  segments
which  are  connivent  at  the  sinuses.  The  species  lacks  any  abaxial  indu-

ment.  The  pinnules  vary  from  crenate  to  shallowly  0™*™"**?™
papyraceous  to  coriaceous.  Trichipteris  Domheyi  is  superfically  similar,
but  it  has  an  indument  of  squamulae  on  the  costae  and  petiole  scales
with  cretaceous  borders.  Trichipteris  Lechleri  has  been  collected  in  the

Guayana  Highlands  and  on  the  eastern  slopes  of  the  Andes  m  Co  lombu,
v*a~  iJL  an  A  Rolivia.  Its  habitat  is  rain  forests,  especially  near



selected  collections.  Venezuela.  Bolivar:  Cerro  Vena
Steyermark  6-  Dunstcrville  92700  (gh,us,ven).  Colombia.  ]
at  Rio  Sauza,  Little  8498  (gh.us).  Ecuador.  Pastaza:  Mera,
10217  (gh).  Peru.  Amazonas:  valley  of  the  Rio  Maranon  ab
Wurdack  1868  (gh).  Huanuco:  SW  slope  of  Rio  Llulla  Richii
of  Cerros  del  Sira,  Dudley  13047,  13214,  13220  (gh).  Bo
Simaco,  on  the  road  to  Tipuani.  Buchticn  5298  (gh);
Buchtien5301  (mo).

!8.  Trichipteris  villosa  (Willd.)  Tryon

Figs.  81-83.  Map  28.

Willd.)  Tryon,  Contrib.  Gray  Herb.  200:46.  1970.
America  meridionale,

ad  St.  Crucem  &  ad  Caracas  (Sucre.  Venezuela).  Humboldt  436.  B  (Herb.  Willd.
No.  20175-2)  not  seen,  Tryon  photo  gh!  isotypes:  f!  p!

Ahophila  villosa  (Willd.)  Desv.,  Mem.  Soc.  Linn.  Paris  6:319.  1827.
ild.)  Link,  Erkenn.  Gew.  3:35.  1833.

nam.  superfi.  for  Cyathea
Mom  Willd.,  1810.

Ahophila  Humboldtii  (Klf.)  Kze.,  Linnaea  23:220.  1850.
Ahophila  rigidula  Mart.,  Icon.  Crypt.  Vase.  Bras.  74,  t.  51.  1834,  ex  icone.  holotype:

crescit  in  sylvis  provinciae  S.  Pauli,  Martius,  m  not  seen.
Ahophila  pen  36:155.  1869.  holotype:  Venezuela,  Fendler  344,  B

physes  contorted,  larger  than  the  sporangia,  receptacle  vUlous.

The  minute,  contorted  trichomes  found  on  the  costae,  costules  and  veins
of  this  species  distinguish  it  from  the  rest  of  the  genus.  In  addition,  the
attachment  of  the  lamina  axes  and  the  usually  short,  revolute  segments
of  the  pinnules  are  diagnostic.  The  petiole  spines  are  poorly  developed,
and  the  petiole  scales  are  helically  twisted.  Trichipteris  atrovirens,  the
closest  species,  usually  lacks  minute,  contorted  trichomes  and  has  simple
veins.  Trichipteris  villosa  is  one  of  a  group  of  species  centered  in  the
Serra  do  Mar  and  Campo  Limpo  areas  of  southern  Brazil.  The  petiole
scales  of  some  collections  of  T.  villosa  have  narrow,  diaphanous  borders.
The  density  of  the  contorted  trichomes  varies,  apparently  with  exposure
to  direct  sunlight.  The  veins  are  occasionally  forked  at  the  sori.  Trichip-
teris  villosa  has  a  remarkably  discontinuous  distribution.  It  has  been
found  in  Panama  and  the  Andes  of  Colombia  and  Venezuela.  It  occurs  as
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a  disjunct  population  in  the  Gran  Sabana  area  of  the  Guayana  High-
lands.  It  occurs  in  the  Bolivian  Andes.  It  is  best  represented  in  herbaria
by  collections  from  the  Campo  Limpo  area  of  Minas  Gerais,  Brazil.  These
four  basic  populations  show  minor  variations,  which  are  the  result  of  local
variation  in  ecology.  The  discontinuous  distribution  of  T.  villosa  may  be
the  result  of  latter-day  geographic  restriction  of  the  environment  favorable
to  its  growth.  Trichipteris  villosa  is  a  species  of  open  areas,  savannas,
shrubby  vegetation,  and  gullies  in  pastures.  It  almost  always  grows  in
full  sun,  often  in  poor  soil.  The  species  ranges  from  780  to  1800  meters  in
altitude.

selected  collections.  Panama.  Chiriqui:  trail  from  San  Felix  to  Cerro  Flor,  Alien
1940  (f,gh,us).  Venezuela.  Aragua:  near  Colonia  Tovar,  Fendler  492  (gh);
sabanas  altas  de  Guayabitos.  Pitticr  12136  (ny.ve.v).  Distrito  Federal:  Turmerito,
Killip  37724  (gh).  Monagas:  ilk,  between  Guanaguana  &  Guacharo,
Steyermark  62274  (yen).  Bolivar:  vicinity  of  Mision  Santa  Teresita  de  Kavanayen  to
base  of  Sororopan-tepui,  Maguire  b  Wurdack  33783  (ny,us);  Sta.  Elena  de  Uairen,
Gran  Sabana,  Tamayo  2813,  2968  (ven).  Colombia.  Magdalena:  trail  from  Africa
(Sierra  Perija)  to  Villanueva,  11  aught  4531  (ny).  Antioquia:  vitinitv  of  Medellin,
Charetier  14  (us).  Santander:  Mesa  de  los  Santos,  Killip  6  Smith  15309  (gh).
Bolivia.  La  Paz:  near  Apolo,  R.  S.  Williams  1290  (gh,us).  Brazil.  Goias:  Chapada  de
Veadeiros,  Duarte  10683  (hb);  Serra  do  Caiapo,  50  km.  S  of  Caiaponia  on  road  to

■n  6  Soderstrom  7375  (ny).  Minas  Gerais:  near  Caxambu,  Pabst  4047  (f);
Cerro  de  Cipo,  Pires  ir  Black  2715  (us).  Sao  Paulo  eft  900,  22137
(ny).  Parana:  Serrinha,  Dusen  3437  (gh);  Capao  Grande,  Dusen  9466  (ny).  Santa
Catarina:  Lages,  Sehnem  5503  (a).

29.  Trichipteris  atrovirens  (Langsd.  &  Fisch.)  Tryon

Figs.  84,  85.  Map  29.

Trichipteris  atrovirens  (Langsd.  &  Fisch.)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.
Polypodium  atrovirens  Langsd.  &  Fisch.,  Icon.  Filic.  12,  t.  14.  1810.  holotype:  Isla

Sta.  Catharina,  Brazil,  (Langsdorff),  le  not  seen,  isotype:  bm!
Alsophila  atrovirens  (Langsd.  &  Fisch.)  Presl,  Tent.  Pterid.  61.  1836.
Cyathea  atrovirens  (Langsd.  &  Fisch.)  Domin,  Pteridophyta  262.  1929.
Cyathea  compta  Mart.,  Denkschr.  Bot.  Ges.  Regensb.  2:146,  t.  2  f.  1.  1822.  holotype:

Brazil,  Martius,  m  not  seen.  I  have  taken  the  plant  illustrated  by  Martius  in  Icon.
Plant.  Crypt.  Bras.  t.  41.  1834,  as  the  type  collection  of  Cyathea  compta  Mart,  and

Alsophila  compta  (Mart.)  Mart.,  Icon.  Plant.  Crypt.  Bras.  1:66,  t.  41.  1834,  ex  icone.
specimens  cited:  vicinity  of  Ipanema  &  Sorocaba,  (Rio  de  Janeiro),  Sao  Paulo,

compta  (Mart.)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.
Alsophila  radens  Klf.,  Enum.  Fil.  248.  1824.  holotype:  Chamisso,  le  not  seen,  iso-

Alsophila  leptocladia  Fee,  Crypt.  Vase.  Bres.  1:161  t  55
fluminensi,  Glaziou 2299,  p! (  Herb.  Cosson )  .

!ridophyta  262.  :

4  (E  of  Cordillera  de  Villa  Rica).



Ci/atlwa  trichopihhlna  Baker)  Domin,  Pteridophyta  261
Ahophila  verruculosa  Rosenst.,  Hedwigia  46:66.  1906.  ti

Campinas,  1904,  orig.  det.  A.  radens  Mett.,  Ulbricht.  b!
Ci/«f/i<  a  i  <■;;«.  iiiusa  I  Hose  nst  1  >omin,  Pteridophyta  263.
Ahophila  proa  route,  Rosenst,  Hedwigia  56:356.  1915.  hc

Brade  5106,  s  not  seen,  isotype:  ny!
Alsophila  dnioptcridohh-,  Domin  var.  fall,

2:89,  t.  9  f.  11,  12.  1929.  holotype:
Czcnnak  36,  pr  not  seen,  isotype:  p!

Cyatheafallacina  (Domin)  Domin,  Acta  I

Stem  1.0-6.0  m.  tall.  Pei

Rio  Grande  c

mple,  sterile  veins  simple.  Sort
,  receptacle  hirsute  to  villous.

Simple  veins  distinguish  Trichipteris  atrovirens  from  other  Brazilian
species  of  Trichipteris.  The  helically  twisted  petiole  scales  and  acutely
attached  lamina  axes  characteristic  of  T.  villosa  are  occasionally  seen  in
T.  atrovirens.  However,  T.  villosa  has  a  tomentum  of  contorted  trichomes

and  veins  forking  at  the  sori.  Trichipteris  atrovirens  is  found  along  the
Serra  do  Mar  in  the  states  of  Rio  de  Janiero,  Sao  Paulo,  and  Bahia,  and
southward  to  the  states  of  Parana,  Sta.  Catarina,  and  Rio  Grande  do  Sul.

It  also  occurs  in  Paraguay  and  Argentina.  It  is  the  most  southern  species
in  the  genus.  Trichipteris  atrovirens  is  a  plant  of  the  campo,  secondary
and  scrub  forests,  and  taller  forests,  between  35  and  900  meters  in  alti-

tude.  "Ahophila  microptera  Baker"  is  apparently  an  herbarium  name
included  by  Salomon  in  his  Norn.  Gefasskrvpt.  29.  1883,  but  never  validly
published.  Material  of  T.  atrovirens  identified  as  "A.  microptera,"  is  at
NY,  with  the  erroneous  provenance  "von  Venezuela."

W  ,„  TF  „  ronrrxioNS  Brazil.  Bahia:  Bhmchet  2286  (f).  Minas  Gerais:  Juiz  de
Fora  Brade  15902  (f  mo  us)  Sao  Paulo:  Santos,  Ball  (gh);  Villa  Ema,  Brade  16052

Rio  de  Jane,-™  Mana,  Glaziou  2-7945  (ny).  Parana:  Parque  N
&Sk£i  dZ^  Perelra  1693  («),  Rio  Sao  Joao,  Duarte  JR
,  6  Mn  ',  Sta  Catarina-  Blumenau.  C  ~  •  rMOjn).
Wo  Grande  do  Su™'  Pardo,  Estevao  Reseada,  m  g  ens  (mo);  Villa  Manresa,  Porto

Alegre,  Leite  (2456)217  (a,tjs).

30.  Trichipteris  phalerata  (  Mart.  )  Barr.

Trichipteris  phalerata  is  a  highly  variable  species  without  consistently
useful  diagnostic  features.  The  Brazilian  Trichptens  with  flat,  concolor-
ous  petiole  scales,  little  development  of  petiole  scurf,  forked  veins,  and
long  paraphvses  is  in  general  assignable  to  T.  phalerata.  Similar  species
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include  T.  dichromatolepis,  in  which  specimens  with  uniformly  fulvous
petiole  scales  are  occasional.  Long,  attenuate  pinnules  with  a  dusky
aspect  and  tendencies  toward  multiseriate  paraphyses  and  unforked
fertile  veins  distinguish  T.  dichromatolepis.  Trichipteris  Gardneri,  a
species  of  the  Campo  Limpo,  has  petioles  with  trichomes  and  squamulae
and  long,  attenuate  pinnules  with  revolute  segments.  Trichipteris  villosa
has  a  lamina  indument  of  minute,  contorted  trichomes,  and  T.  atrovirens
has  simple  veins.  I  have  recognized  two  extreme  variants  of  T.  phalerata
as  varieties.  Trichipteris  phalerata  var.  Iherin^ii  includes  a  series  of
plants  from  the  Serra  do  Mar  having  nearly  glabrous,  cordate  pinnules
and  paraphyses  about  as  long  as  the  sporangia.  Trit
var.  phalerata  comprises  a  series  of  plants  from  interior,  more  northern
areas,  with  an  abaxial  indument  of  trichomes  and  squamulae,  truncate
pinnules,  and  paraphyses  longer  than  the  sporangia.

The  overall  range  of  the  species  includes  the  states  of  Matto  Grosso
and  Bahia  south  to  Rio  Grande  do  Sul.  The  species  is  found  in  advanced,
secondary  forest  and  wet,  scrubby  campo,  especially  along  creek  banks.
The  range  of  altitude  for  the  species  is  from  35  to  1300  meters.  In  some
specimens  the  differentiated  scale  margin  is  abraded  early  so  that  the
scales  appear  emarginate  as  in  Spthaeroptcris.  Kxindusiate  Sphaeropteris
from  Brazil  has  short  paraphyses  and  long,  flexuous  trichomes  borne  at
the  base  of  the  receptacle.

i.  Trichipteris  phalerata  (  Mart.  )  Barr.

TrichipU  Hi  phalerata  (Mart.)  Barr.,  Rhodora  78(813):5.  1976.
Cyathea  phalerata  Mart.,  Denkschr.  Bot.  Ges.  Regensb.  2:146,  t.  2,  f.  3.  1822.  holo-

type:  Brazil.  Martin,  m  not  seen,  isotypes:  b!  hm!  ny!  fragment  ex  sy.  u,!  (Martin-
392).

Msophila  phalerata  (Mart.)  Mart.,  Icon.  Plant.  Crvpt.  Bras.  67,  t.  30  f.  1,  t.  42.  1834.
.  ■■t..  Icon.  Plant.  Crypt.  Bras'  68,  t.  43.  1834.  syxtypes:  Prov.  S.

Pauli,  Martins,  m  not  seen.  Sebasl  Aa  tius,  M  not  seen.  Bain...
Martin-,.  M  not  seen,  isosyxiype:  Bahia,  Martins,  »!

Cyathea  paleolata  (Mart.)  Copel.,  Univ.  Calif.  Publ.  Bot.  17:30.  1932.
[art.  )  Tryon,  Contrib.  Gray  Herb.  200:46.  1970.

Alsophila  Blanchetiana  Presl,  Epimel.  Bot.  28.  1849.  holotype:  Bahia,  Blanchet  77,  PR

Cyathea  Blanchetiana  (Presl)  Domin,  Acta  Bot.  Bohem.  9:98.  1930.
Alsophila  Blancheti  Trevisan,  Atti  1st.  Vcneto  II  2:165.  1851,  nom.  mid.  collection

cited:  Blanchet  77,  bm!
Alsophila  contracta  Fee,  Crypt.  Vase.  Bres.  1:

fluminensi  (both  numbers),  Glaziou  2288,
(Herb.  Cosson).

Cyathea  contracta  (Fee)  Domin,  Pteridophyta
Alsophila  eriocarpa  Fee,  Crypt.  Vase.  Br,'  "

■ '■
Glaziou  1706,  p!  (Herb.  Cosson)  fragn,.,,,  .

Alsophila  ludot  :J  t  .  60  f  2.  186S
Louis,  Brazil,  Serra  do  Orgaos,  Glaziou  1785,  p!  (Herb.  Cosson).



\l-ophila  .erohieulata  Fee.  Crvpt.  Wise.  Bres.  1:157,  t.  53  f.  1.  1809.  -ymyimv  Brasilia
fluminensi  (all  numbers'.  Glaziou  37S.  i>!  (Herb.  O.w.n)  G/«ciei«  i^.W.  i'!  (  Herl).
Cosson)  fragment  ex  p  (Herb.  Cosson  )  xy!  Glaziou  2294,  p  (Herb.  Cosson)  not
seen.  Glaziou  2295.  i>!  (Herb.  Cosson  '.  isosvxi  vri.s;  (;/„;,<>»  22.W.  a!  fragment  xv!

Msophila  un^uis-cati  Fee.  Cn  pt.  Wise.  bres.  1:165.  t.  58  f.  2.  1869.  iiolotype:  San

\/s,  plula  _u,iaz,  /eis  (  bust  ,„  Sje'uk,  Plant  \o\  Mm,  nas2  ',',  1900  iiiilotti'i::

:  ia  40:67.  1900.  iioi.oi-YPt:  Campinas,  Est.  Sao
Paulo.  Ulbricht  141,s\

Cyathea  paulistana  (Rosenst.)  Domin,  Pteridophyta  263.  1929.

I  tmk.  d  Son  medi  il,  paiapln  is  long  is
or  longer  than  the  sporangia,  receptacle  hirsute  to  villous.

selected  collections.  Brazil.  Matto  Grosso:  H.  Smith  10618  (us).  Goias:  Coiania,
;  ipada  dos  Yeadciros.  ea.  20  km.  W  of  Veadeiros,

I  nam  Great  et  al.  12485  (gh).  Minas  Gerais:  Caldas,  Regnell  648  (gh);  Sao  Tomas
de  Aquinho  Fazenda  Fortaleza  do  Dr.  Luiz  Pimenta  Neves,  Teoclow  910  (f);

*  ,  ,,  Sae  Paulo  Mm  \l,'|,-(  ,,,  iui  (  unpos  das  Si  t.  I.  agoas.  \  of  Rio
Moii-Guaeu.  6  km.  N\\  of  Moji-Mirim.  Eiteu  C-  F.itcu  212S  h.h  :  Campina-.  Ulbnrht
ii-s-  Rio  de  Janeiro-  Serra  dos  Orgaos,  Corrego  Beiia-flor.  Brad.  16644  (f,mo);
Tijuca  Sm/f/i  6  tfram  2231  (Fa.n).  Parana:  Porto  de  Cima,  Dtwen  7021  (gh).

|'.,~o  Man^i.  Ilanrlun  mo  .  Mun.  Floriauopolis,  Morro
Ltarina,  Smirt  6  Retf*  6156  (gh,mo,us).  Rio  Grande  do  Sul:

l'elotas.  Brauner22  (f).

30b.  Trichipteris  phalerata  (Mart.)  Barr.  var.
Iheringii  (Rosenst.)  Barr.

Figs.  88,  89.  Map  31.

Trichipteris  phalerata  (Mart.)  Barr.  var.  Iheringii  (Rosenst.)  Barr.,  Rhodora  78(813)  :5.

Allophila  "—.'«"»  iWnsr.  Hedwieia  56:358.  1915.  lectotype  (chosen  herewith):

laneiro,  'Brazil,  'vradv  9S  12.  ill'  not  seen,  isotyt-k:  xy!
,  s^io'letaneL';

2,  t.5f.  1.  1931.  syntypes  ;,  i(  /e  9836,  hb  not  seen,  isosyx-

Alt^L  B  BdXL,  Arch.  Inst.*  *;**££  £?°  «  L  '  *  ''  1935  '

r'VTV".  '

%^*  rflia  Va6,m5b?ereira4608

( hb 7223 ) hb not seen.



selected  collections.  Brazil.  Bahia:  BluncluJ  22S8  (f);  Sao  Bent-  ,
101  (us).  S5o  Paulo:  Paranapiacaba,  linha  Sao  P.u  !  -  10  (en);  near
Alto  da  Serra,  Tryon  it  Tryon  6587  (ch).  Bio  de  Janeiro:  Itatiaia,  Brade  14009  mo
Itatiaia,  Rio  Bonito,  3  picos,  Brade  15887  (mo,ny).  Sta.  Catarina:  Haerchen  234  (mo).

31.  Trichipteris  Gardneri  (  Hook.  )  Tryon

Figs.  90,  91.  Map  32.

Cija'Jua  Mexiae  (
cultural  College,  Mexia  488i

1  )  C.  Chr.,  Ind.  Fil.  Suppl.  3:22.  1934.
Trichipteris  Mexiae  (Copel.)  Tryon,  Contrib.  Gray  Herb.  200:45.

Stem  1.0-4  !  Jeate;  scales
uniformly  stramineous  to  fulvous;  trichomes  long,  cretaceous;  scurf  of  a  few  fulvous

,  .  all  axes  of  lamina  pubescent  l.,r,  cretaceous  trichomes;

squanvulae;  lamina  surface  with  long,  cretaceous  trichomes.  Lamina  ca.  2.0-3.0  m.
long,  2-pinnate-pinnatifid,  chartaceous,  apex  gradually  reduced  and  acute;  pinnae

tren  long-stalked;  pinnules  sessile  to'short-petiolulate,  deeply  pinnatifid  to

I.-:...  .  !  •  ■:  •..  •  .  .  ;  ...
the sporangia, villous.

The  petiole  is  critical  to  the  determination  of  Trichipteris  Gardneri,
since  the  foliage  appears  similar  to  some  of  the  more  densely  indumented
plants  of  I.  phalcrata.  Trichipteris  Gardneri  is  a  species  of  the  Campo
Limpo  of  Minas  Gerais  and  surrounding  states.  It  is  related  to  T.  phaler-
ata  and  perhaps  derived  from  it.  Trichipteris  Gardneri  varies  in  the  degree
of  pubescence  and  the  revoluteness  of  the  lobes.  It  is  known  from  sec-
ondary  forests  and  drainage  ditches,  from  700  to  1000  meters,  in  the
states  of  Matto  Grosso,  Rio  de  Janeiro,  Sao  Paulo,  and  Minas  Gerais,
Brazil.

selected  collections.  Brazil.  Matto  Grosso:  Smith  109  (us).  Minas  Gerais:
Vigosa,  Agricultural  College,  Mexia  4902  (  f,gh,mo,ny  )  ;  Mexia  5175  (  f.gh.mo.xy  >.
Sao  Paulo:  Bananal,  Serra  da  Bocaina,  Brade  15180  (mo.ny).  Rio  de  Janeiro:  Mt.
Itatiaia,  Brade  15043  (f,.mo.ny);  Nova-Frilmrgo.  Leitc  1231  (mo).

32.  Trichipteris  dichromatolepis  (  Fee  )  Tryon

Figs.  92,  93.  Map  33.

Trichipteris  dichromatolepis  (Fee)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.
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Alsophila  dichromatolepis  Fee,  Crypt.  Vase.  Bres  1:164,  t.  57  f.  2.  1869.  holotype-
Serra  do  Orgaos,  Brasil,  Glaziou  1786,  p!  (Herb.  Cosson).

Ci)athra<tichromatolcph  (  Fee  '  n.i.nni.  1'.,  ,  idophvta  262.  1929.
Ahophila  arbuscula  Baker,  Fl.  Bras.  1(2):322.  1870.  syntypes:  Rio,  Orgaos,  Tijuca,

etc.  (all  numbers),  Gardner  114,  Gardner  5673  S,  llou:  Cilaziou  "S/.  Glaziou  2155,
Glaziou  2300,  Glaziou  2301,  all  k  not  seen,  isosyntypes:  Gardner  114,  fragment  r!
p!  Sellow,  p!  C/ucioti  y.SJ.  p!  C/«:/Vu  J/.5.5.  i''  G/roou  2301,  p!

■'.■u.vcuto (Baker) Domin, Pteridophyta 262. 1929.
Trichipti  ris  arbuscula  (  Baker)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.

.rrta  Fee.  Crept.  Wist.  Bres.  1:138,  t.  54  i.  2.  1869.  holotype:  Brasilia
flummensi.  Glaziou  2301,  p!  (Herb.  Cosson).

Cyathea  aperta  (  Fee  )  Domin,  Pteridophvta  262.  1929.
Alsophila  Ceropteris  Fee,  Crypt.  Vase.  Bres.  1:163,  t.  57  f.  1.  1869.  syntypes:  Brasilia

fluminensi,  Glaziou  981,  p!  (Herb.  Cosson)  Serra  do  Couto,  Glaziou  3169,  p!  (Herb.
Cosson).

i.e.  Crept.  Wise.  Bres.  1:163,  t.  56  f.  2.  1869,  not  Ahophila
corcovademh  (  Raddi  )  C.  On'.,  Ind.  Fil.  41.  1905.  syntypes:  Brasilia  fluminensi  ad
montem  Coreovado  (both  numbers),  Glaziou  985,  p!  (Herb.  Cosson),  Glaziou  1710,
p!  (Herb.  Cosson).

Alsophila  Glaziovii  Fee,  Crvpt.  Vase.  Bres.  1:160,  t.  55  f.  2.  1869,  not  Baker.  1870.
syntypes:  Serra  do  Couto  (both  numbers),  Glaziou  2155,  p!  (Herb.  Cosson),
Glaziou  3167,  p!  (  Herb.  Cosson).

562. 1929.
e  Herb.  200:45.  1970.

lee,  Crvpt.  Vase.  Bres.  2:81,  t.  103  f.  2.  1872-1873.  holotype:
Brasilia  fluminensi,  Glaziou  5252,  p!  (Herb.  Cosson).

Cyathea  guimariensis  (Fee)  Domin,  Pteridophyta  262.  1929.
Alsophila  palh  :  '■  56:356.  1915.  type  collection:  Sao  Paulo,  Rais

da  Serra,  1909,  Wacket  225,  b!
263. 1929.

les  Domin,  Kew  Bull.  1929:218.  1929.  holotype:  Minas  Gerais,
Gardner 5331, k!

Mlin,  Acta  Bot.  Bohem.  9:136.  1930,  nom.  nov.  for  Ahophila
m.  1929,  not  Cyathea  dryopteridoides  Maxon,  1925  (as  dryop-

AlslphiUmesocarpa  (Domin)  C.  Chr.,  Ind.  Fil.  Suppl.  3:22.  1934.

"etiole  ca.  0.3-0.4  m.  long,  stramineous  to  fuscous,  aculeate;

.(aceou-  -qu.unuLie:  lamina  otherwise  glabrous.  Lamina  ca.

ked;  pinnules  short-pet  ioh  "fid,  base

shorter  than  the  sporangia,  receptacle  pilose.

The  species  epithet  refers  to  the  broad,  cretaceous  petiole-scale  border
present  in  most  collections  of  this  species.  Petiole  scales  of  some  specimens
have  darkened  borders.  In  a  few  cases  the  scales  are  uniform  in  color
Long-attenuate  pinnules  of  a  dark  green  color,  bullate  cretaceous  costal
squamulae  and  a  tendency  toward  multiseriate  paraphyses  also  charac-
terize  Trichiptcris  dichromatolepis.  Noticeable  variability  in  the  dissec-
tion  of  the  pinnules,  especially  toward  the  apex  of  the  leaf,  and  variation
in  the  venation  are  characteristic  of  the  species.  Trichipteris  dichromato-

lepis  is  found  in  wet,  secondary  forests  in  the  coastal  ranges  of  southern

Brazil,  at  altitudes  from  800  to  2000  meters.

m 1.0-4.0



selected  collections.  Brazil.  Minas  Gerais.  Serra  do  Capai  '
Sao  Paulo:  Serro  do  Itatius,  Mun.  Iguape,  Brade  8255  (us);  Paranapiacab
Biologica,  Handro  1231  (gh.us).  Bio  de  Jar  -
76831  (f,mo,ny,us);  SE  side  of  Mt.  Itatiai

33.  Trichipteris  corcovadensis  (  Raddi  )  Copel.

Figs.  94-99.  Map  34.

Trichipteris  corcovadensis  (Baddi)  Copel.,  Gen.  Fil.  97.  1947.
Polypodium  corcovadense  Baddi,  Opusc.  Sci.  Bol.  3:288.  1819.  holotype:  Brazil,

Baddi,  fi  not  seen,  isotype:  p!  (in  vertiu  montis  Corcovado).
Msophila  corcovadensis  (Baddi)  C.  Chr.,  Ind.  Fil.  41.  1905.
Cyathea  corcovu  .  Pteridophyta  262.  1929.
Polypodium  Taenitis  Both,  Nov.  PI.  Spec.  pr.  Ind.  Orient.  394.  1821,  ex  char,  holo-

type:  E  Bio  Janeiro  .  .  .  communicavit  .  .  .  Mertens,  not  seen.
Msophila  Taenitis  (Both)  Kze.,  Linnaea  9:90.  1834.
Trichopteris  Taentt  FiL  1:35.  1844.

2  holotype:  in  monte  Corcovado  ad
Bio-Janeiro  Brasiliae,  Baddi,  fi  not  seen,  isotype:  p!

Msophila  excelsa  (Presl)  Mart.,  Icon.  Plant.  Crypt.  Bras.  63,  t.  29  f.  1,  2  t.  37.  1834.
Chnoophora  excelsa  (Presl)  Marl.,  Icon.  Plant.  Crypt.  Bras.  t.  27.  1834.  This  com-

Alsophila  elegans  Mart.,  Icon.  Plant.  Crypt.  Bras.  63,  t.  38.  1834,  ex  icone,  not
Cyathea  elegans  Hew.,  1838.  syntypes:  crescit  in  Prov.  S.  Pauli  et  Minarum  Gen-
eralium sylvis,  Martins,  not seen.

fart.)  Presl.  Tent.  Pterid.  59.  1836.
Msophila  Miersii  Hook.,  Sp.  Fil.  1:38.  1844.  syntypes:  Bio  de  Janeiro,  Organ  Mts.,

Brazil,  Gardner  117,  k  not  seen.  T<  ;  k  not  seen,  isosyntypes:
Gardner  117,  pi  Miers  (Bio  de  Janeiro),  p!

Cyathea  Miersii  (Hook.)  Domin,  Pteridophyta  263.  1929.
•  Herb.  200:46.  1970.

Msophla  Glaziovii  Baker.  FI.  Bras.  1(2  1:392.  i'V  1869.  holo-
type:  Orgaos,  Brazil,  Glaziou  3582,  k  not  seen,  isotype:  b!

Ahophila  decipiens  Fee,  Crypt.  Vase.  Bres.  2:81,  t.  103  f.  1.  1872-1873.  syntypes:
Itatiaia,  Glaziou  7032,  p!  (Herb.  Cosson  Herb.  Cosson).

Ahophila  Feeana  C.  Chr.,  Ind.  Fil.  42.  L905,  turn.  noo.  for  v
1870,  not  A.  Glaziovii  Fee,  1869.

Cyathea  Feeana  (C.  Chr.)  Domin,  Pteridophyta  262.  1929.
Hi  Feeana  (C.  Chr.)  Copel.,  Gen.  Fil.  97.  1947.

Cyathea  Stembergii  Domin,  Pteridophyta  263.  1929,  nom.  nov.  for  Ahophila  elegans
Mart.,  not  Cyathea  elegans  Hew.  1838,  not  Cyatl  lb.,  1820.

Cyathea  elegantula  Domin,  Acta  Bot.  Bohem.  9:113.  1930,  nom.  nov.  for  Ahophila
elegans  Mart.,  1834,  not  Cyathea  elegans  Hew.,  1838.

Msophila  Damazioi  Brade,  Arquiv.  Jard.  Bot.  Bio  Janeiro  11:23,  t.  3  t.  6  f.  11.  1951.

Msophila  Hoehneana  Brade,  Arquiv.  Jard.  Bot.  Bio  Janeiro  11:24  t.  4  t.  6  f.  6.  1951.
holotype:  Sao  Paulo,  Parque  do  Estado,  Hoehne,  hb!  isotype  :'ny!

Msophila  Metto-barretoi  Brade,  Arquiv.  Jard.  Bot.  Bio  Janeiro  11:22,  t.  2  t.  5  f.  4.  1951.
holotype:  Serro  do  I  ,  :  Barret  o  <b
Brade  14389,  hb  not  seen,  isoparatype:  mo!

Trichipteris  Mello-barretoi  (Brade)  Tryon,  Contrib.  Gray  Herb.  200:45.  1970.

Stem  0.3-0.6  m.  tall.  Petiole  0.4-0.8  m.  long,  stramineous  to  atropurpureous,  tuber-
culate  to  aculeate;  scales  a  of  fulvous
trichomidia;  axes  of  lamina  glabrous  or  with  cretaceous  to  fulvous  trichomidia;  costae
with  cretaceous  to  fulvous,  flattish  to  bullate  squamulae.  Lamina  1.3-2.5  m.  long,
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f  TRICHIPTERIS 71

2-pinnate  to  2-pinnate-pinnatifid,  papyraceous  to  coriaceous,  apex  gradually  reduced,
acute  to  Ion-  .Iked,  apex  abruptly  reduced  and  pinna-lik.-.  often

,  a-rachis;  pinnules  petiolulate  to  long-petiolulate,  entire  to
base  cordate  to  cuneate,  apex  rotund  to  attenuate,  tip  ent.re  to  en  nul.it,  .

veins  all  concurrent  to  the  margin;
rile  veins  simple  or  forked.  Son  subcostal  to  supramedial.  often

in  a  single  medial  line;  paraphyses  longer  than  the  sporangia;  receptacle  villous.

Trichipteris  corcovadensis  is  the  only  species  in  the  genus  with  pinnule-
like  (conform)  pinna  apices.  There  is  extreme  variation  in  pinnule  shape
and  dissection.  Pinnatifid  specimens  resemble  species  associated  with

T  phalerata,  and  it  is  probable  that  T.  corcovadensis  is  allied  with  these
species.  The'  type  collection  is  of  a  plant  with  simple  2-pinnate  leaves
and  conform,  'articulate  apical  pinnules.  Some  careful  collecting  and
observation  bv  Paulo  Windisch  indicates  that  there  is  some  correlation  of

pinnule  dissection  with  exposure  to  sunlight  and  other  environmental
factors  Trichipteris  corcovadensis  is  found  in  secondary  forests,  primary
forests,  and  scrubby  campos  in  the  Serra  do  Mar  area  of  southern  Brazil,

at  altitudes  of  from  250  to  2100  meters.

selected  collection  Braz.l  Minas  Cera.  Serra  do  Cipo,  km.  OlM^-
1100  m  Duarte  2087  (f  mo  ny);  Vk>  near  km.  4,  Ateui  4634
)l  ch  mo  xvlRio  de  Janeiro-  ftatiaia,  Brade  15556  (f,ch,ny);  Serra  dos  Orgaos,

350m.,  Smith  &tdein7580  (us).

34.  Trichipteris  praecincta  (Kze.)  Tryon

■  ^  /1T„„  1  Trvnn  C  '  it>.  ia/u.

11  "  s  '"'"  '""  na  l  specimen  of  Martius  391  was  at  lz  an(
nath,  not  seen.  Hresumamy  me  ung  r
destroyed.  pteridophyta  263.  1929.

Cy^Vr^cmcta^.)  Do  &  M<?m  Czech  Soc
Afaopfcifa  «*r^^f.^Tl7  f  2  192  W.  Herbar.  Flora,

Cyathea'«fonar&naUs  (Domin)  Domin  Acta  £
Trichipteris  submargindis  (Domin)  Tryon,  Cor

long, f-



unatifld,
uate,  tip  serrate;  lobes  rotund  to  acute,  entire;  fertile  veins  forked  at  the  son  or  simp]
Son  submarginal;  pai'aphws  much  -hoiter  than  the  sporangia,  receptacle  puberulov

There  is  not  enough  material  to  adequately  define  Trichipteris  praecincta
as  a  species.  There  are  no  modern  collections,  and  the  extant  collections
include  only  scanty  material  of  petiole  scales.  This  species  is  the  only  one
in  the  genus  with  acuminate  pinnules  and  submarginal  sori.  Because  of
the  lack  of  material,  affinities  are  unclear.  I  have  tentatively  placed  T.
praecincta  with  the  Brazilian  species  group.  It  is  possible,  however,  that
T.  praecincta  represents  a  coastal  species  derived  from  ancestors  resem-
bling  T.  procera,  which  is  basically  Andean  in  distribution.  The  known
collections  are  all  from  the  coastal  part  of  Bahia.

selected  collections.  Brazil.  Bahia:  Hohenacker  (gh).  State  undetermined:
Riedel  (ch,us).

35.  Trichipteris  borinquena  (Maxon)  Tryon

Figs.  102,  103.  Map  36.

Triehtoteris  borinquena  (Maxon)  Tryon,  Contrib.  Gray  Herb.  200:44.  1970.
Alsophila  borinquena  Maxon,  Am.  Fern  Journ.  15  nw:  Luquillo

Mts.,  Puerto  Rico,  Britton  <b  Brauner  7571,  us  1145551!
Cyathea  borinquena  (Maxon)  Domin,  Acta  Bot.  Bohem.  8:99.  1930.

Stem  creeping  to  ascendant,  to  ca.  1  m.  long.  Petiole  0.3-0.8  m.  lone,  fulvous,  tuber-
culate  to  aculeate;  scales  uniformly  fulvous,  the  structural  marc  lisi  I

glabrous.  Lamma  to  ca.  2.0  m.  long.  «  2-pinnate-
coriaceous,  apex  gradually  reduced  and  long-acuminate;  pinnae  stalked,

remote  in  L-p  lu  ]  ate)  deep  i  y
pmnatifid  (pinnae  of  1-pinnate  specimens  often  pinnatisect  and  ap
2-pinnate),  base  cordate  to  cuneate,  apex  acumi  ,  rotund  to

of  1-pinnate  plants  often  acute  and  crenulate);
1  at  th,  sori  in  occasionally  simple,  sterile  veins  forked  or

simple.  Son  medial;  paraphyses  shorter  than  the  sporangia,  sometimes  multiseriate,

Trichipteris  borinquena  lacks  both  soral  squamulae  and  petiole  scurf.
The  lack  of  petiole  scurf  and  the  uniformly  pigmented  petiole  scales
suggest  that  this  highly  isolated  species  of  the  West  Indies  is  allied  to
Brazilian  species  such  as  T.  phalerata.  Trichipteris  borinquena  varies
in  the  dissection  of  the  lamina  and  the  habit  of  the  stem.  It  is  endemic  to
Puerto  Bico,  where  it  is  found  in  wet,  montane  forests  from  500  to  1000

meters.  The  margin  of  the  petiole  scale  is  poorly  differentiated,  suggesting
that  this  species  may  be  one  of  the  least  differentiated  in  the  genus.

_  .^  CTED c°  LLECTIO >>  T  s-  Puert0  Rico  -  Monte  Cerr  °te,  near  Adjuntas,  Britton  ir  Brown
5441  (f,ny);  Sierra  de  Luquillo,  in  monte  Jimenes,  Sintenis  1754  (f,gh,ny).
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36.  Trichipteris  demissa  (  Morton)  Tryon

The  genus  Trichipteris  is  notable  for  two  species  endemic  to  the
Guayana  Highlands.  Trichipteris  demissa  and  the  related  T.  Cyclodium
differ  principally  in  the  architecture  of  the  lamina.  Both  have  nearly  to
entirely  glabrous  loaves  (  excluding  the  petiole  scales  )  .  Both  have  obtuse
ultimate  segments  and  paraphyses  about  as  long  as  the  sporangia.  Their
placement  in  the  genus  is  uncertain.  The  two  have  apparently  been
isolated  from  the  rest  of  the  genus  for  some  time.  Variability  in  T.  demissa
is  extreme  in  leaf  dissection.  The  species  includes  both  1-pinnate-pinnati-
fid  and  2-pinnate-pinnatifid  plants.  Trichipteris  demissa  var.  thijsanolepis
is  a  1-pinnate-pinnatifid  population  confined  to  Cerro  de  la  Neblina.  It  is
characterized  by  long,  multicellular  trichomes  borne  on  the  edges  of  the
petiole  scales.  Geographic  isolation  of  this  partially  differentiated  popula-
tion  emphasizes  the  importance  of  the  Guayana  Highlands  topography  to
the  evolution  in  this  group.  Trichipteris  demissa  is  found  on  five  tepuis
in  the  Guayana  Highlands.  Open  slopes,  sheltered  niches  in  rock,  and
tepui  summit  scrub  forests  constitute  its  habitat.  In  altitude  T.  demissa
ranges  from  1500  to  2100  meters.

36a.  Trichipteris  demissa  (  Morton  )  Tryon  var.  demissa

Figs.  104,  105.  Map  37.

Duida,  Amazonas,  Venezuela,  Tate  402,  us  1498535!  i
locality,  Tate  626,  us!  Steyermark  58308,  us!  isoparatype:  Tate  626,  ny!

Stem  ascendant,  ca.  0.3  m.  long.  Petiole  0.3-0.5  m.  long,  atropurpureous,  inermous
to  tuberculate;  scales  uniformly  fulvous  to  fulvous  with  a  cretaceous  border;  scurf
absent;  axes  glabrous.  Lamina  0.4-0.8  m.  long.  2-pinnate  to  2-pinnate-pinnatifid,
rigidly  coriaceous,  apex  abruptly  reduced  and  pinna-like  to  gradually  reduced  and

.:  :  ■.'■'.■■:
forked  at  the  sori,  sterile  veins  forked  or  simple.  Son  medial  to  supramedial;  para-
physes  shorter  than  the  sporangia,  receptacle  pilose.

la  portion  Central-Occiden
97900  (gh.ny).  Amazonas:  Serrania  Paru,  Rio  Part,  Cano  Asisa  Rio  Ventauri,
Cowan  6-  Wurdack  31126  (ch,ny,us);  Phelps  ir  Hitchcock  519  (us);  Cerro  Sip.ipo
(Paraque),  SE  ridge,  Maguire  b  Politi  27779  (gh,ny,us).

36b.  Trichipteris  demissa  (Morton)  Tryon  var.  thysanolepis  Barr.

Figs.  106-109.  Map  37.

Tnchiptcm  demissa  (Morton)  Tryon  var.  thysanolepis  Barr.,  Rhodora  78(813):  1  t.
1  f.  1,  2.  1976.  holotype:  Venezuela,  Territorio  de  Amazonas  summit,  Cerro  de  la
Neblina,  Rio  Yatua,  Jamun  15,  195  37291,  ny!
isotypes:  gh!  us!  paratypes:  Venezuela,  Territorio  de  Amazonas,  Cerro  de  la  Neb-
lina,  Rio  Yatua,  Maguire.  Wurdack  _-  Maguire  42346,  us!;  Maguire,  Wurdack  6
Bunting 37100, us!



Stem  unknown.  Petiole  0.2-0.4  m.  long,  atropurpureous,  inermous  to  tubercul
scales  uniformly  fulvous,  bearing  trichomidia  along  the  edges;  petiole  with  a

a  t...  1  ng  •  U.(>  in.  long.  1-piiinate-pinnat
rigidly  coriaceous,  apex  gradually  reduced  and  long-acuminate;  pinnae  adjae
sessile.  deepK  pimuitifid  to  pinnatisect,  base  cordate  to  truncate,  apex  attenuate.
crenulate;  lobes  acute  to  rotund,  entire;  fer
forked  or  simple.  Sort  medial  to  supramed

37.  Trichipteris  Cyclodium  Tryon

Fics.  110,  111.  Map  37.

Trichipteris  Cyclodium  Tryon,  Rhodora  74:446.  1972.  holotype:  Cerro  Sipapo  (  Par.i-
qU  e),  Ama  48,  Maguire  6  Politi  27451,  ny!  isotypes:  gh!  us!

Stem  erect  5-15  cm.  tall.  Petiole  ca.  80  cm.  long,  atropurpureous,  barely  tuber-
culate-  scales  fuscous  with  a  cretaceous  border;  scurf  of  a  few  minute  trichomidia:

,  „ith  so.no  bicolonms  scale,  similar  to  those  of  the  petiole
:  0.7  m.  1.  ig,l-I  nab  rigid]  uiceous,  apex

abruptly  reduced  to  an  articulate  apical  pinna;  pin  Lite,  entire  to

■ul to supra-
medial  rows;  paraphyses  as  long  as  the  sporangia,  receptacle  hirsute.

Trichipteris  Cyclodium  is  the  only  1-pinnate  species  with  entire,  blunt-
tipped  pinnae.  It  resembles  T.  demissa  in  indument  and  texture  of  the
leaves.  The  species  is  known  only  from  the  type  collection.

38.  Trichipteris  nanna  Barr.

Figs.  112,  113.  Map  38.

Trichipteris  nanna  Barr.,  Rhodora  78(813)  :3,
Ma/a.imi  River  Basin,  Mt.  Ayaneanna,  on  si
Camp,  1418  m.,  12  August  1960,

Stem  1.0  m.  tall.  Petiole  13  cm.  long,  atropurpm

apex  gradually  reduced  and  ;

,e  vems  forked  or  simple"  Son  submarginal;  paraphyses  as  long  as  the  sporangia,

receptacle  hirsute.

Trichipteris  nanna  superficially  resembles  T.  phalaenolepis  and  T.
ursina.  It  differs  from  those  two  species  in  having  submarginal  son  and
normallv  dichotomous  veins.  Trichipteris  nanna"*  morpho  ogxcally
derived'species,  possibly  related  to  T.  demissa,  winch  ha*  ;  smular  petuJe
scales,  ultimate  segments,  lamina  indument,  and  paraphyses.  The  one

collection  is  from  a  mid-elevation  crest  forest.



39.  Trichipteris  costaricensis  (  Kuhn  )  Barr.

Trichipteris  costaricensis  (Kuhn)  Barr.,  Rhodora  78(813)  :1.
Hemitelia  eo.tarieenu.-,  Mutt.,  Ann.  Sci.  Nat.  V.  2:265.  1864,  I
Hemitelia  costuricensh  Kuhn.  Linnaea  36:159.  1869.  lecto

Costa  Rica  et  Varagua,  Warscewicz  36,  b!  fragment  ex  i
lectoparatype:  Panama,  Sutton-Hayes,  fragment  ex  b,  is

Trichipteris  costaricensis  is  the  only  Central  American  species  with
soral  squamulae.  It  has  no  close  relatives  in  the  genus.  The  development
of  the  trichomidia  on  the  costae  and  costules  is  variable.  The  soral  squa-
mulae  closely  resemble  an  indusium,  but  consist  of  several  closely  ap-
pressed,  bullate  squamulae  extending  over  the  sorus.  Trichipteris  costari-
censis  is  found  in  arroyos,  canyons,  and  grassy  slopes  in  Mexico.  The
more  southerly  collections  are  from  stream  banks,  deep  quebradas,  and
cool,  moist  canyon  floors.  The  species  extends  as  far  south  as  Chiriqui
Province  in  Panama.  It  grows  from  400  to  1400  meters  in  altitude.

icho  Cora,  Sierra  San  Ji

,  -  DM  iFmvml  \fJok
*  at.  16262  (

froi
1200 m., H(

ica  Mexiquito,  Purpus~67lY\  *.  .
i  Felipe,  Donnell  Smith  2718  (ca,

,  little  S  of

jz:  Yallee  de  Cordov„,  „„„
ezuitlan,  Riba,  Tryon  i?  Tryon  309  (gh,n  :

^y  ■.,„,„«,„</,■;  V  3320  ,  us).  Chiapas:  Cacahuatan.  1S00'.  li.hcr  35396  (r,^0,
mxv)  Guatemala  O

Colomba,  Sktach  1340  CH  Ret  alh  "  ;s  (cll  *

S^Tafsi"  1  ?  32  r  19  (GH  "  MO  '  OT);  ^Z^^li^^^

SSL  IT^I^s  '  '*»
,mo,ny).  N.caragua.  Manama.  Gamier  A-1223,  I  11  1  [«,  Corta  Rica.  Alajuela:

40.  Trichipteris  pilosissima  (Baker)  Barr.,  comb,  n

Figs.  116,  117.  Map  40.



'. .ima Baki i
Peru,  Spruce  4322,  k!

losissima  (Baker

nd  costules  with  cretaceous  to  fulvou
.  long,  2-pinnate-p;nnatifid,  chartaceo

simple.  Son  medial  to  sup  »  sporangia,  sillous;  one
or  two soral  squam.ilae  sometimes  associated  with  the  sorus.

Trichipteris  pilosissima  is  a  species  of  uncertain  affinity  within  the
genus.  The  variability  in  development  of  the  scurf  and  in  the  venation
makes  certain  placement  impossible.  A  possible  relation  may  be  to  T.
casta  ricensis  of  Central  America,  which  has  similar  petiole  scales  and  a

similar  association  of  squamulae  with  the  sorus  (although  poorly  devel-
oped  in  T.  pilosissima.)  Interpretation  of  this  species  as  allied  to  T.  Gard-
neri,  on  the  basis  of  the  long,  cretaceous  trichomes,  is  not  supported  by
any  correlation  with  other  characters.  Trichipteris  pilosissima  can  be
confused  with  Sphaeropteris  senilis  (Kl.)  Tryon,  which  has  emarginate
petiole  scales.  Species  such  as  T.  hirsuta  and  T.  rufa  are  characterized
by  a  lighter  aspect  to  the  foliage  and  the  dark  marginal  setae  of  the  petiole
scales.  Trichipteris  pilosissima  is  a  species  of  Panama  and  the  Pacific
coast  of  South  America.  It  is  found  in  rain  forests,  especially  along
watercourses,  from  sea  level  to  800  meters.  A  few  of  the  collections  from

Peru  apparently  come  from  regions  with  Atlantic  drainage.

selected  collections  Panama  Canal  Zone:  plain  of  Sperdi,  near  Puerto  Obaldia,

KitS  7O(M500m  "
Spaire  19105  (en).  Peru.  Tumbes:  Giro  Alegria,  Canchaya  5169  (oh).

41.  Trichipteris  leucolepis  (Mart.)  Tryon

Figs.  118,  119.  Map  41.

not  P.  axillare  Aiton,  1789.  holotype:  in  mo

Al7op™iir™iila™Raddi)  Moore,  Ind.  Fil.  48.  1

,  Rio  de  J;
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nacca  Fee,  Crept.  Wise.  Bros.  1:170,  t.  61  f.  2.  1869.  holotype:  ]
fluminensi,  Glaziou  2290,  p!  (Herb.  Cosson).

beseem  Fee,  Crypt.  Vase.  Bres.  1:170,  t.  54  f.  1.  1869.  holotype:  ]
fluminensi,  Glaziou  2289,  p!  (  Herb.  Cosson).  isotype:  p!

Alsophila  pectinata  Fee,  Crypt.  Vase.  Bres.  1:168,  t.  60  f.  1.  1869.  holotype
Tijuca,  Glaziou  1704,  p!  (Herb.  Cosson).  isotype:  p!

nnata  Hook.,  Sp.  Fil.  1:42.  1844.  nom.  nud.  in  syn.
1883. nom. nud.

Cyathea  I  u  I  nom.  nov.  few  Alsophik  leu
Mart.  1834  Met*.,  1863.

,1..  Univ.  Calif.  Publ.  Bot.  17:25  t.  2.  1932.  hol

Alsophila  albidopaleata  (Copel.)  C.  Chr.,  Ind.  Fil.  Suppl.  3:20.  1934.
Trichipteris  albidopaleata  (Copel.)  Tryon,  Contrib.  Gray  Herb.  200:44.  1970.

Stem  ca.  1.0  m.  tall.  Petiole  to  1.0  m.  long,  fuscous  to  stramineous,  aculeate;  scales
reak; scurf of

:  absent;  all  axes  of  lamina  wit!  and  costules
h  to  bullate,  cretaceous  s  (1  u  '  rfolls  s  cales  -

Lamina  to  2  m.  Ions;,  2-n  reduced  and
:.  ,  ;..  ....  ■..,  ■  .  .  .  '  '  .

the  sporangia,  receptacle  puberulent.

Trichipteris  leucolepis  is  a  Brazilian  species  characterized  by  creta-
ceous  petiole  scales  and  serrate  pinnule  lobes.  The  costae  bear  cretaceous,
bullate  squamulae.  Morphologically  the  species  is  isolated  in  the  genus.
The  combination  of  short  paraphyses  and  cretaceous  petiole  scales  is
unique.  Trichipteris  leucolepis  occasionally  has  petiole  scales  with  an
indistinct,  fulvous  streak,  but  the  scales  are  predominantly  cretaceous.
There  is  some  variation  in  the  serration  of  the  segments  as  well.  Trichip-

teris  leucolepis  grows  in  original  forests  along  the  Serra  do  Mar  in  south-
ern  Brazil  from  40  to  1000  meters  in  altitude.

selected  collections  Brazil.  Espinto  Santo:  Santo  Jat.boca,  Mun  de  Itapassu,
BradehAppa,  I  i4  io.v*  Sao  Paulo:  M  1  I  -  dra  Iguape  Brade  7722
(  N  Y);  Serra  do  Mar,  1000  m.,  1908,  Wacket  <mo,ny)  R.o  de  Jane  „o:  Re  gndl  2154
(ny);  Glaziou  3583  (us).  Parana:  Serra  da  Prata,  Dusen  15331  (gh);  Tacareny,
Dusen  17115  (f,gh,mo,ny).

42.  Trichipteris  mexicana  (  Mart.  )  Tryon

Fics.  120,  121.  Map  42.

Trichipteris  mexicana  (  Mart.  )  Tryon,  Contrib.  Gray  Herb.  200:44.  1970.
,».,  Icon/Plant.  Crypt.  Bras.  70  t.  45.  1834.  holotype:  San



Pablo  de  Teoxomulco,  Oaxaca,  Mexico,  Karwimki,  not  seen,  isotype:  fraemen
(Herb.leanperO.r!  B

Ahophila  Codmani  Hook.,  Syn.  Fil.  1:36.  1866.  holotype:  Coban  Guatemala
bGodman  seen  by  Tryon  at  k  and  said  to  be  synonymous  with  T.  mexicanc

(  :''"  m  "  "''  1929.  nom.  nov.  for  Ahophila
cana  Mart.,  1834,  not  Cyatliea  mexicana  Schlecht.  &  Cham.,  1930.

Stem  to  10  m.  tall.  Petiole  ca.  1.0  m.  lone,  fuscous  or  more  commonly  fulv.

r  .  —  ■*>  —  <-.  "»  ,„„.,,,.,  m  tne  costaej

cren  d'  '"  ['  attenuate,  tip

basal  veins  of  ,  t.  ,t,l  T  JJ£jj[  *
longer  than  the  sporangia,  receptacle  villous.  '  F  J

Trichipteris  mexicana  has  distinctive,  broad,  flabellate,  cretaceous
petiole  scales  that  extend  upward  along  the  rachis.  The  petiole  and  leaf-
blade  bear  stiff  trichomes  throughout.  On  the  basis  of  the  petiole
scales,  trichomes,  and  leaf  architecture  T.  mexicana  is  closely  related  to
species  of  the  group  of  T.  armata.  Trichipteris  mexicana  varies  in  the
dissection  of  the  pinnules  and  in  the  color  of  the  petiole  scales.  The  varia-
tion  typical  of  the  species  is  often  visible  in  a  single  collection.  Trichip-
teris  mexicana  has  been  found  from  Mexico  to  Honduras  in  wet  forests
and  cloud  forests,  especially  along  watercourses,  from  800  to  3000  meters.

selected  collections.  Mexico.  Chiapas:  Sierra  de  Soconusco,  from  El  Triunfo  to
mandez  X.  &  Sharp  X-462  (us);  Acao

«  -;'-  Ae  Verde,  rrld  to  Colo.nl.

dSmCWn  "  "  'J"!'  Ri  ,°  Vega  '  Ste  y  ermark  36295  (  F  '  us  )  •  Hon  "
r^zit:T  ,;■;:;:  :  :  "mo,::,:-  ''iiiraasfr

T°6.  SB&inRiSS:,  5053  (F);  above  San  '—  >  s  -  j—  *°  Mt  -

The  following  species,  which  I  refer  to  as  the  group  of  Trichipteris
?rTnfV  re  ^  6  SUb,6Ct  °  f  Careful  revisionar  y  studies  by  Riba  (1967  and
1969)  Complete  treatment  of  these  species,  then  included  in  A
should  be  sought  in  these  works.

43.  Trichipteris  Estelae  (Riba)  Tryon,  Contrib.  Gray  Herb.  200:44.
1970.  Ahophila  Estelae  Riba,  Rhodora  69:67.  1967.  Portland  and  St.
Thomas  Parishes,  Jamaica.

,™  T™*^"  5  nesiotica  (Maxon)  Tryon,  Contrib.  Gray  Herb.  200:44.
1970.  Ahophila  nesiotica  Maxon,  Contrib.  U.S.  Nat.  Herb.  24:43.  1922.
Cocos  Island,  Costa  Rica.

,JS'  T  ?  chi  P  teris  ^hiata  (Maxon)  Tryon,  Contrib.  Gray  Herb.  200:44.
1970.  Ahophila  trichiata  Maxon,  Contrib.  U.S.  Nat.  Herb.  24:44.  1922.
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From  sea  level  in  Costa  Rica,  through  Panama  and  northern  Venezuela,
to  100  meters  in  Ecuador.

46.  Trichipteris  Tryonorum  (Riba)  Tryon,  Contrib.  Gray  Herb.  200:46.
1970.  Alsophila  Tryonorum  Riba,  Rhodora  69:66.  1967.  High  mountain
forests  of  northern  Venezuela  and  the  Andes  of  Colombia  and  Ecuador,
from  sea  level  to  2800  meters.

47.  Trichipteris  scabriuscula  (Maxon)  Tryon,  Contrib.  Gray  Herb.
200:44.  1970.  Alsophila  scabriuscula  Maxon,  Proc.  Biol.  Wash.  23:125.
1919.  Mexico,  Guatemala,  and  Honduras;  in  the  shade  of  humid  tropical
forests.

48.  Trichipteris  armata  (Sw.)  Tryon,  Contrib.  Gray  Herb.  200:44.  1970.
Polypodium  armatum  Sw.  Prod.  Veg.  Ind.  Occ.  134.  1788.  Alsophila
Swartziana  Mart.  Icon.  PI.  Crypt.  Brasil.  73.  1834.  Jamaica  and  Hispaniola.

49.  Trichipteris  strigillosa  '  (  Maxon)  Tryon,  Contrib.  Gray  Herb.  200:

44.  1970.  Alsophila  strigillosa  Maxon,  Contrib.  U.S.  Nat.  Herb.  24:37.
1922.  Eastern  Cuba.

50.  Trichipteris  hirsuta  (Presl)  Tryon,  Contrib.  Gray  Herb.  200:45.
1970.  Cyathea  hirsuta  Presl,  Delic.  Prag.  190.  1822.  Alsophila  hirsuta
(Presl)  Kze.  Linnaea  9:98.  1834.  Minas  Gerais,  Rio  de  Janeiro,  and  Sao

Paulo,  Brazil.
51.  Trichipteris  rufa  (Fee)  Tryon,  Contrib.  Gray  Herb.  200:46.  1970.

Alsophila  rufa  Fee,  Crypt.  Vase.  Bres.  1:165.  1869.  Minas  Gerais,  Rio  de

Janeiro,  and  Sao  Paulo,  Brazil.
52.  Trichipteris  conjugata  (Hook.)  Tryon,  Contrib.  Gray  Herb.  200:45.

1970.  Alsophila  conjugata  Hook.,  Syn.  Fil.  37.  1866.  Damp  forests,  ravines,
creeks,  and  along  streams;  650-2800  meters.  Colombia  to  Bolivia.

53.  Trichipteris  stipularis  (Christ)  Trvon,  Contrib.  Gray  Herb.  200:44.
1970.  Alsophila  stipularis  Christ,  Bull.  Herb.  Boiss.  II,  4:958.  1904.  Moun-
tainous  regions  of  Costa  Rica  and  Panama,  between  1000  and  2000  meters.

54.  Trichipteris  pansamalana  (Maxon)  Tryon,  Contrib.  Gray  Herb.
200:44.  1970.  Alsophila  pansamalana  Maxon,  Contrib.  U.S.  Nat.  Herb.

24:40.  1922.  Guatemala,  1000-2000  meters.
55.  Trichipteris  bicrenata  (Liebm.)  Tryon,  Contrib.  Gray  Herb.  200:

44.  1970.  Cyathea  bicrenata  Liebm.  Vid.  Selsk.  Skr.  V,  1:289.  1849.
Alsophila  bicrenata  (Liebm.)  Foum.  Mex.  Pi.  Crypt.  134.  1872.  In  the
shade  of  humid  tropical  forest,  1000-2000  m;  Mexico  from  Veracruz  and

Guerrero  south  to  Chiapas.

^AholaTcra  I  >J9.  1889.  type  c

cold,  montane  :  '  Jhe  J^TIZ

I. No type v



.  :
the  species,  is  from  Rio  La  Matina  (I.  i>!  fragment  ex  p,  ny!  us!
The  lamina  axes  of  this  material  have  a  distinctive  tomentum  of  erose  squamulae.
Though  Pittier  10267  may  represent  a  Trichipteri.s,  lack  of  petiole  material  and  modern
collections  makes  certain  assignment  treacherous.

Ahophila  Sodiroi  Baker,  Ann.  Bot.  5:149.  1891,  nom.  nov.  for  Ahophila  alata  Sodiro,
Recensio  19.  1883,  not  Ahophila  alata  Fourn.,  Ann.  Sci.  Nat.  V.  18:349.  1873.  syn-
types:  Volcan  Cotacachi  and  the  forests  of  Los  Colorados,  (Prov.  I
Ecuador,  Sodiro,  Herb.  Sodiro  not  seen,  authentic  material:  Sodiro,  fragment  ex  k,
ny!  The  Sodiro  fragment  appears  to  be  a  Trichipteris  .

Ahophila  Stiibelii  Hieron.,  Hedwigia  45:235,  t.  15  f.  7.  1906.  holotype:  inter
Banos  &  Jivaria  de  Pintuc  in  valle  Rl  o.  b!  The  holotype  lacks
petioles  and  leaf  apices.  I  have  seen  n  is  comparable  to  the  type.
A  small  soral  squamula  is  associated  with  most  of  the  sori.  Th<
form are those of  Trichipteris.

The  following  names  may  represent  species  of  Trichipteris.  I  have  not  seen  the
types  and  am  unable  to  make  inferences  from  illustrations  or  text.
Cyathea  chamaedendron  Copel.,  Univ.  Calif.  Publ.  Bot.  17:31  t.  5.  1932.  type  collec-

tion:  Brasil,  Mexia  5855a.
Cyathea  furcinervia  Domin,  Acta  Bot.  Bohem.  9:117.  1930,  nom.  nov.  for  Ahophila

pohjphlebia  Domin,  Kew  Bull.  1929:218.  1929  &  Mem.  Rov.  Czech.  Soc.  Sci.  II.
2:96  t.  10,  f.  9,  10.  192  .„  ,  ,.-<  noNi
Ilhios,  Brasiliae,  Moricand.

Ahophila  fiexuo-a  Fee.  Cn  pi,  \"asc.  Bres.  1:159.  1869.  type  collection-  circa  Saint-
Paul,  Brasil,  without  collector.

Alsophila  lathecta  Christ,  Bull.  Boiss.  II.  6:185.  1906.  type  collection:  valle  del  Rio
Navarro,  (Prov.  Cartago)  Costa  Rica,  Werckle  16767.  (Described  from  sterile

monosticha  Christ,  Bull.  Soc.  Bot.  Belg.  33(2)  :94.  1894.  type  collection:
British  Guiana,  1889,  Goebel.

Ahophila  mucronata  Christ,  Bull.  Soc.  Bot.  Belg.  35:178.  1896.  type  collection:
Costa  Rica,  Pittier  7484.  A  specimen  of  Pittier  7484  at  us  is  Neph
stichoides  (Christ)  Tryon  according  to  Lellinger  (pers.  comm.).

Alsophila  ramisora  Domin,  Mem.  Roy.  Czech.  Soc.  Sci.  II,  2:97,  t.  10.  f.  11  12.  1929.
type  collection:  Demerara,  Guyana,  Parker.

Bras.  75.  1834  type  collection-  in
Dominicae  &  Guadeloupe  insulis,  Bertero.

The  following  names  of  uncertain  identity  include  nomina  nuda  and  names  mostly
from  the  horticultural  literature,  impossible  to  associate  with  a  type  collection.
Trichipteris  Aberti  Anon.,  Hort.  Rev.  Belg.  1905:275,  nom.  hort
Disphenia  aculeata  Presl,  Tent.  Pterid.  56.  1836,  nom.  nud.
Alsophila  aculeata  Hook.,  Sp.  Fil.  1:49.  1844,  nom.  nud.

•  -  |ourn.  Bot.  i  Hook,  i  1:667.  1842,  nom.  nud.
Alsophila  adspersa  Kze.,  Bot.  Zeit.  1844:314,  nom.  nud.
Alsophila  alata  Fee,  Mem.  Fam.  Foug.  5  (Genera  Filicum)  :346.  1850-1852,  nom.  nud.
Ahophila  alutacea  Kze.,  Bot.  Zeit.  1844:327,  nom.  nud.
Ahophila  amazonica  Linden,  Cat.  1871,  nom.  hort.
Ahophila  orb  „  ()m  .  nud  app  i  ied  to  some  co  ll  ec  tions

of  Trichipteris  dichromatolepis  (  Fee  )  Tryon.
Alsophila  artwulata  Moore  &  Houlst,  Gard.  Mag.  Bot.  3:332,  f.  81.  1852  nom  hort

:  i  ■  ■  ■
Ahophila  brevh  J.  Sm.,  Journ.  Bot.  (Hook.)  1:667.  1842,  nom.  nud
Ahophila  crenata  Kze.,  Bot.  Zeit.  184  I  a,  applied  to  some  collec-

tions  of  T.  corcovademis  (  Raddi  )  Copel.  ™
Ahophila  crenata  Fee,  Crypt.  Vase.  Bres.  1:175.  1869,  nom.  nud.  applied  to  some

ooDectioiis  .Idi)  Copel.
Trichipteris  d,  fit  ,  .  ld  .  59.  1836;  nom  nud



!u„re,  Ind.  Fil.  cv.  1857,  nom.  nud.  applied  to  some  collections  of
T.procera  (Willd.)  Trvon.

iuuih.  But.  Hook.'  1:667.  1842.  nom.  nud.
Sm.,  Journ.  Bot.  (Hook.)  1:667.  1842,  nom.  nud.

5m.,  Journ.  Bot.  (Hook.)  1:667.  1842,  nom.  nud.
Chron.  Ill,  15:663.  1894,  nom.  tort.

-../,>.,  Bot.  Zeit.  1844:328,  nom.  nud.

o.,  Journ.  Bot.  (Hook.)  1:667.  1842,  nom.  nud  applied  to  older
. ;

Ahophila  serrata  J.  Sm.,  Journ.  Bot.  (  Hook.  )  1:667.  1842,  nom.  nud.
Ahophila  tomentosa  Presl,  Tent.  Pterid.  62.  1836,  nom.  nud.
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TO  NAMES

.  Fendleriana  37

Hookeriana I

humilis  83

IheringTeS
infesta 23
Kalhr, u>ri 1

dichromatolepis  67
Dombeyi  27

latisecta  82
Lechleri  59
lepifera  83



nitida  39
nuva-ntn.ulc,
oblonga 23

Wendlandii  4
Williamsii  35

Chnoophora ex(

Cyathea  albidopalea
alsophilum 39

pinnula  81
platyphylla  24
podophylla  44
polyphobia  _82  *  f  f  38

chamaedendron 8
chnoodes 38

rade  n  n  s  Ca  62  a  fallacina  &  '

rigidula  60  floXndT
Roquettei  65  f  •  da  51
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Cyathea  albidopaleata  (continued)

nigripes 41
oblonga 24
obtusa 24
obtusata 24

pauciflora 50
paulistana 65
phalaenolepis 3
phalerata 64

Drx-opteris  Kuhnii  33

Nephrodium  Kuhi
Polypodium  aculei

alsophilum  39

elegans 68
Estelae  80
excelsa 68
falcata  33



Trichipteris  Aberti  (continued)

phegopteroides 53

pubescens 52
pungens 23
rufa 81
sagittifolia  30
scabriuscula 81
Schiedeana 38
Schlimii  46
Steyermarkii  32
stipularis 81
strigillosa 81

s 71
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