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ABSTRACT

A SYSTEMATIC REVISION OF THE GENUS CYBIANTHUS 

SUBGENUS GRAMMADENIA (MYRSINACEAE)

by

John J .  P lpo ly  I I I  

Advisor :  Dr. S c o t t  A. Mori

The r e l a t i o n s h i p s  o f  s p ec ie s  1n Grammadenia Bentham 

and the  r e l a t i o n s h i p  o f  Granimadenla t o  the  genus Cyblanthus 

were I n v e s t i g a t e d .  A phy logene t ic  ( c l a d l s t l c )  a n a l y s i s  r e ­

vealed t h a t  the  genus Cyblanthus  1s most c l o s e l y  r e l a t e d  t o  

t h e  genus Embella. Using Embella f o r  outgroup comparison , 

t h e  c h a r a c t e r  s t a t e s  o f  Cyblanthus  were p o l a r i z e d ,  and nine  

o f  th e  ten  subgenera o f  Agost in i  (1980) were supported  by th e  

f u l l y  r e s o lv ed  cladogram. Cyblanthus subg. I t e o l d e s  I s  

r e l e g a t e d  t o  synonymy under subg. Mlcroconomorpha. C l a d l s t l c  

a n a l y s i s  o f  t h e s e  subgenera  revea led  t h a t  Grammadenia 

belonged t o  a c l a d e  with subgenera Cyblanthus and 

C y b la n th o p s l s . and t h e  new com bina t ion .  Cyblanthus  subg. 

Grammadenia (Bentham) P lp o ly .  1s made. Because subgenera 

Cyblanthus  and Cyb lan thops ls  a re  more c l o s e l y  r e l a t e d  t o  each 

o t h e r  than  e i t h e r  one I s  t o  Grammadenia. both  were used as  a 

f u n c t io n a l  outgroup t o  p o l a r i z e  t h e  c h a r a c t e r  s t a t e s  w i th in
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Grammadenia. The number o f  s p ec ie s  w i th in  Grammadenia 1s r e ­

duced from 24 to  7 .  Four subspec ie s  a r e  proposed f o r  £ ,  cos -  

t a r l c a n u s . and two f o r  £ .  magnus. One new s p e c i e s ,  

p l r e s l l . 1s d e s c r i b e d .  Each s p e c ie s  has autapomorphles 

and th e  s p e c ie s  cladogram I s  f u l l y  r e s o lv e d .

M orpholog ica l ,  anatomica l and e c o lo g ic a l  s t u d i e s  o f  sub­

genus Grammadenia a r e  p re sen ted  a long with  d e s c r i p t i o n s ,  i l ­

l u s t r a t i o n s  and d i s t r i b u t i o n  maps. A r c h i t e c t u r a l  s t u d i e s  

revea led  t h a t  a l l  taxa  e x h i b i t  Rauh's  Model, and t h a t  much 

taxonomic o v e r d e s c r i p t i o n  was a t t r i b u t a b l e  t o  r e i t e r a t i o n ,  

a f f e c t i n g  l e a f  morphology, branching  and s e x u a l i t y .  Primary 

stem anatomy showed a l l  s p ec ie s  o f  subg. Grammadenia have a 

h e r e t o f o r e  unknown type  o f  nodal anatomy and v a s c u l a t u r e .  

Primary stem and l e a f  h i s t o l o g i c a l  d i f f e r e n c e s  were usefu l  a t  

bo th  th e  subgene r ic  and s p e c i f i c  l e v e l s .  I n f l o r e s c e n c e ,  

f l o r a l  and wood anatomy were not found taxonom lca l ly  usefu l  

a t  t h e  s p e c i f i c  l e v e l .  However, p r e l im in a ry  d a ta  sugges t  

t h a t  t h e i r  taxonomic u t i l i t y  a t  t h e  subgener ic  l e v e l  m e r i t s  

f u r t h e r  I n v e s t i g a t i o n .

The genus C yb lan thus . now c o n s id e red  t o  have 150 sp ec ie s  

In t e n  su b g en e ra ,  1s c l a d l s t l c a l l y  d e f in ed  by t h e  unique 

g l a n d u l a r - g r a n u l e s  a t  c o r o l l a  lobe and tube  j u n c t i o n .  For 

p r a c t i c a l  purposes  o f  I d e n t i f i c a t i o n ,  t h e  combina tion of  

a x i l l a r y  racemes o r  racemose p a n i c l e s ,  and f i l a m e n t s  which 

a r e  s h o r t e r  than  th e  c o r o l l a ,  connate  a t  l e a s t  o n e - fo u r t h
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t h e i r  l e n g t h ,  and adna te  t o  t h e  c o r o l l a  a t  l e a s t  o n e - t h i r d  

I t s  l e n g th  a l low s  f o r  easy r e c o g n i t i o n .
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RESUMEN

R elac lones  "1nfragen£r1cas"  de Grammadenia e 1n te rgen£r1_  

cas  e n t r e  Grammadenia y Cyblanthus fueron 1nves t1gadas .  Un 

an£11$1s f l l o g e n i t t c o  ( c l a d f s t l c o )  r e v e l6  que e l  gfinero 

Cyblanthus  e s  es t recham ente  r e l a d o n a d o  al  gfinero Embella .

Los e s t a d f o s  de l o s  c a r a c t e r e s  de Cyblanthus  fueron p o l a r t _  

zados ,  usando Embel1a como grupo e x t e r n o .  Como r e s u l t a d o  

nueve de l o s  d le z  subgGneros de Agost in i  (1980) fueron  sopor_ 

tad o s  por un cladograma completamente r e s u e l t o .  Cyblanthus 

subg. i t e o t d e s  es  re legado  a s lnonlm la  bajo  subg.  Micro 

conomorpha. AnSHsIs  c l a d f s t l c o  de lo s  subgfineros susodlchos  

reve lfl  que Grammadenia p e r te n ec e  al  grupo m onofl l f i t lco  com_ 

prendlendo subgfineros Cyblanthus  y C y b la n th o p s l s ; y de a l l f  

l a  nueva comb1nac16n, Cyblanthus subg. Grammadenia (Bentham) 

P lp o l y .  e s  p ro p u e s t a .  Dado que Cyblanthus  y Cyblan thopsls  

son m8s e s t r echam en te  r e l a c lo n a d o s  e n t r e  s1 que c u a lq u l e r a  

de e l l o s  l o  e s  a Grammadenia. ambos son usados como grupo 

e x te r n o  func lona l  de t a l  subgfnero .  Se reduce e l  nOmero de 

e s p e c l e s  en Grammadenia de 24 a 7. Cuat ro  subespec le s  son 

c o n s ld e rad as  ba jo  C .  c o s t a r l c a n u s  y dos ba jo  C. magnus.

£ .  p l r e s l l  e s  d e s c d t a  como nueva e s p e d e .

Datos sobre  m o rfo lo g fa ,  ana tom fa .  y e co log fa  de Gramma 

den la  son acompaflados por d e s c r l p d o n e s ,  l l u s t r a d o n e s  y 

d l s t r l b u d  ones .  A rq u l t e c tu ra  arbOrea r e v e l 6 que Grammadenia 

exhlbe  e l  Modelo de Rauh. R e l t e r a d O n  en e s t e  modelo a f e c t a
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la  morfo logfa  f o l i a r  (forma y d l roens lones) ,  ramlf lcacl f in  y 

s e x u a l id a d .  V ar lac lones  en e s t o s  c a r a c t e r e s  fueron 1 n te r_  

p re t a d a s  a n lve l  e s p e c f f l c o ,  causando s o b re d e s c r ip d O n  

taxon6m1ca. La anatomfa de t a l l o  p r lm ar lo  mostrO que en 

Grammadenia lo s  slmpOdlos del s ls tema c o r t i c a l  son autfinomos, 

que r e p r e s e n ta  un t l p o  de anatomta nodal prevlamente  descono_ 

c l d o .  D1ferenc1as  en la  anatomfa de t a l l o  p r lm ar lo  e h i s t o _  

log fa  f o l i a r  fueron G t l l e s  a n lve l  subgenSrlco  y e s p e c f f l c o .  

Uatos pre11m1nares sobre l a  anatomfa de I n f l o r e s c e n c l a s ,  

f l o r e s  y madera s u rg l e r e n  s e r  de v a lo r  a n lve l  subgenf irlco.

El gCnero Cyblanthus se  cons lde ra  compuesto de 10 subgGneros 

y aproximadamente 150 e s p e d e s .  El g tn e ro  e s  c l a d l s t l c a m e n t e  

d e f l n l d o  por sus g rg n u lo s - g l a n d u la r e s  en la  unlfin del tubo y 

lObulos c o r o l l n o s .  Sin embargo, y para  f i n e s  de 1dent1 f1_  

cac16n,  e l  g&nero se  puede reconocer  por l a  s l g u l e n t e  comb1_ 

nac16n de c a r a c t e r e s :  racfmos 6 p an fcu la s  racemosas

a x 1 l a r e s ,  f l l am e n to s  m5s c o r to s  que la  c o r o l a ,  connatos  un 

c u a r t o  de su longltGd y adnatos  a l a  c o ro la  por un t e r c l o  de 

su longltGd 6 mgs.
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INTRODUCTION

The n e o t r o p ic a l  genus Cyblanthus  Mart1u s „ as  1 t  I s  here  

I n t e r p r e t e d ,  c o n ta i n s  approx imate ly  150 sp ec ie s  In 10 

subgene ra .  Agost in i  (1980) pub l ished  a synopsis  of th e  genus 

In which he fo rm al ly  reduced Comomyrslne, Conomorpha, 

C y b la n th o p s l s . Mlcroconomorpha, and M elg e l t i a  to  syno­

nymy under Cyb lan thus . but h is  r e v i s i o n  a t  the  sp ec ie s  

l e v e l  was only completed f o r  Cyblanthus  subg. Conomorpha 

( A g o s t i n i ,  1971).  During th e  course  o f  my work on th e  genus 

( P l p o l y ,  1981, 1983a, 1983b; P lpoly  a Lun d e l l ,  1982) fo r  

FLORA NE0TR0PICA, 1t  became apparen t  t h a t  v a r i a t i o n  In 

s e x u a l i t y  and f l o r a l  m e r o s l t y .  Important In t h e  c l a s s i f i c a ­

t i o n  of  th e  Myrslnaceae s in ce  th e  monograph of Alphonse de 

Candol le  (1834) ,  p rec luded  t h e i r  use 1n s e p a r a t i n g  the  genus 

Cyblanthus  from the  genus Grammadenia Bentham, t h e  l a t t e r  a 

poor ly  known group of  25 t a x a ,  known from a t o t a l  o f  a p p ro x i ­

mate ly  300 c o l l e c t i o n  numbers.  This l e f t  only t h e  s e s s i l e ,  

a p ic a l  ly  mucronate l e av es  and “e p i p h y t i c 1* h a b i t  o f  Gramma- 

den la  to  s e p a r a t e  1 t  from Cyblan thus . T h e re fo re ,  a r e v i s i o n  

o f  Grammadenia. and an a n a l y s i s  o f  I t s  r e l a t i o n s h i p  t o  Cybl­

an thus  was e s s e n t i a l  to  complete  th e  FLORA NEOTROPICA 

p r o j e c t .

There were four  purposes t o  th e  p r e s e n t  I n v e s t i g a t i o n .  

F i r s t ,  1t  was neces sa ry  t o  f ind  t h e  s i s t e r  genus of Cyblan-



th u s  and with  t h a t  accomplished, t o  conduct  a p hy logene t ic  

a n a l y s i s  o f  I t s  subgenera .  Second, t o  de te rm ine  gener ic  

l i m i t s ,  t h e  phy logene t ic  r e l a t i o n s h i p s  o f  Grammadenia had 

t o  be an a ly z e d .  T h i rd ,  once th e  l a t t e r  In format ion  was 

known, a phy logene t ic  a n a l y s i s  o f  t h e  r e l a t i o n s h i p s  of the  

s p e c i e s  In Grammadenia was performed. F i n a l l y ,  

because no group o f  t y r s l n a c e a e  has  been s tu d ie d  1n the  

f i e l d  by a monographer,  th e  I n t e g r i t y  of  c h a r a c t e r  s t a t e s  

h i s t o r i c a l l y  used In th e  c l a s s i f i c a t i o n  o f  th e  family  was 

i n v e s t i g a t e d ,  based on e x t e n s iv e  f i e l d ,  l a b o r a to r y  and h e r ­

barium s t u d i e s .  An Important goal o f  t h e  l a t t e r  I n v e s t i g a ­

t i o n  was not only  t o  f ind  which c h a r a c t e r  s t a t e s  were v a r i ­

a b l e ,  bu t  more Im p o r tan t ly ,  t o  f i n d  th e  bases of  v a r i a t i o n  

ob se rv ed ,  and how t h i s  v a r i a t i o n  might be p re d i c t e d  In o th e r  

groups o f  th e  fam i ly .

Ex tens ive  f ie ldwork  th rough most of  t h e  range o f  Gramma- 

en1a y i e l d e d  a r c h i t e c t u r a l  d a ta  which p a r t i a l l y  exp la ined  the  

causes  o f  sexual v a r i a t i o n ,  a long with  a much b e t t e r  ap­

p r e c i a t i o n  o f  v e g e t a t i v e  v a r i a t i o n  a t t r i b u t a b l e  t o  Inhe ren t  

growth dynamics o f  Rauh's Model ( s ee  Habit  and A r c h i t e c t u r e ) .  

P opu la t ion  s t u d i e s  revea led  t h a t  su spec ted  h y b r i d i z a t i o n  be­

tween £ .  p t a r l e n s l s  and £ .  11n e a tu s  was exp la ined  by the  

f a c t  t h a t  a t  t h e  scrub f o r e s t / s a v a n n a  I n t e r f a c e ,  each s p e c ie s  

q u a n t i t a t i v e l y  v a r i e s  such t h a t  I t  resembles  t h e  o t h e r ,  

depending on t h e  l o c a t i o n  o f  t h e  In d iv id u a l  p l a n t .  Thus, t h e
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s t a t u s  o f  £ .  p t a r l e n s l s  subsp . a u y an te p u le n s l s  was r e s o lv e d ,  

a s  1t  was found t o  be no th ing  more than  a morphological  form 

f r eq u e n t  when p l a n t s  o f  C. p t a r l e n s l s  a r e  1n a savanna, 

a l b e i t  on ly  a few f e e t  from th e  scrub  f o r e s t*

Uata from primary stem anatomy provided  c h a r a c t e r  s t a t e s  

usefu l  f o r  s p e c i f i c  d e l i m i t a t i o n ,  concomitant w i th  d a ta  v e r i ­

fy ing  t h e  monophyletlc  n a tu r e  o f  t h e  subgenus* The nodal 

anatomy and v a s c u l a t u r e  I s  new t o  s c i e n c e ,  and c o n s i s t s  of 

f i v e  autonomous c o r t i c a l  sympodla Independent  o f  th e  s t e l e .  

Leaf a r c h i t e c t u r e  and h i s to lo g y  rev ea led  s y s t e m a t i c a l l y  

Impor tant  c h a r a c t e r  s t a t e s  usefu l a t  subgener ic  and s p e c i f i c  

l e v e l s .  F lo r a l  and wood anatomy, a l though  not usefu l  1n 

s p e c i f i c  d e l i m i t a t i o n ,  a r e  c o n s t a n t  In subg. Grammadenia. 

and p r e l im in a ry  d a ta  f o r  seve ra l  o t h e r  subgenera o f  Cyblan­

th u s  sugges ted  both m e r i t  f u r t h e r  I n v e s t i g a t i o n .

The phy logene t ic  hypo thes i s  p o s tu l a t e d  f o r  th e  genus 

Cyblanthus  1s th e  f i r s t  such hypo thes i s  formula ted  fo r  

any myrs lnaceous group.  Herbarium specimens r e p r e s e n t i n g  

e leven  o f  th e  twelve  s e c t i o n s  recognized  by Mez (1902) 1n 

Embella y i e ld e d  c h a r a c t e r  s t a t e s  which e s t a b l i s h e d  I t s  s i s t e r  

group r e l a t i o n s h i p  with  C yb lan thus . In t h i s  monograph, Cybl­

an thus  1s a genus c l a d l s t l c a l l y  d e f in ed  by th e  p resence  of 

g l a n d u l a r - g r a n u l e s  a t  t h e  j u n c t i o n  o f  th e  c o r o l l a  tube  and 

l o b e s .  For p r a c t i c a l  purposes  of  I d e n t i f i c a t i o n ,  t h e  combi­

n a t io n  o f  s imple  a x i l l a r y  racemes,  o r  racemose p a n i c l e s ,  w i th  

f i l a m e n t s  s h o r t e r  than  th e  c o r o l l a ,  u n i te d  a t  l e a s t  one-
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f o u r th  t h e i r  l e n g t h ,  and adna te  t o  t h e  c o r o l l a  tube  f o r  a t  

l e a s t  o n e - th 1 rd  I t s  l e n g th  r e a d i l y  marks t h e  genus.

TAXONOMIC HISTORY

Grammadenia was d e sc r ib e d  as  a genus by Bentham (1846) 1n 

h i s  P la n ta e  Har tweglanae . He c l e a r l y  based (and th u s  t y p l -  

p l f l e d )  t h e  genus on jS. m a r g l n a t a . d e sc r ib e d  from a c o l l e c ­

t i o n  by Hartweg (1200) from Popayftn, Colombia, and a l s o  

Inc luded  JS. l l n e a t a . based on a c o l l e c t i o n  ( Schomburgk 

617/992) from Cerro Roralma, on th e  border  o f  Guyana and 

Venezuela.

Bentham c o r r e c t l y  noted  th e  c l o s e  r e l a t i o n s h i p  o f  Gramma­

den ia  t o  t h e  genus Cyblanthus  Marti u s ,  but d i s t i n g u i s h e d  

Grammadenia by I t s  5 ( - 6 ) -  (n o t  4)-merous f lo w e r s ,  q u l n c u n d a l  

(n o t  v a l v a t e )  c o r o l l a  lo b e s ,  subg lobose ,  b l r lm ose  a p l c a l l y  

d e h i s c e n t  (no t  o v a t e ,  l o n g i t u d i n a l l y  d e h l sc h e n t )  a n t h e r s ,  

s e s s i l e  (n o t  p e t l o l a t e )  l e a v e s ,  and th e  s h o r t ,  few-f lowered 

(n o t  long ,  many-f lowered) i n f l o r e s c e n c e s .  The name Grammade­

n ia  comes from th e  Greek "gramma*1 ( l i n e )  and “aden" ( g l a n d ) ,  

r e f e r r i n g  t o  th e  u b iq u i to u s  p u n c ta t e -1 1 n e a t Io n s  o f  th e  leaves  

and p e r i a n t h .

Subsequen t ly ,  GHsebach (1861) t r e a t e d  th e  genus fo r  th e  

B r i t i s h  West In d ie s  and t r a n s f e r r e d  A rd fs la  p a r a s i t i c a  Swartz 

(1788, 1797) i n t o  Grammadenia. La te r  t r e a tm e n t s  by Hooker 

(1876) and Pax (1889) were e s s e n t i a l l y  t h e  same, excep t  f o r
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t h e  nomen nudum. 6 .  e p lp h y t l c a  Pax, which he m is tak en ly  

a t t r i b u t e d  t o  G r lsebach ,  undoubtedly  r e p r e s e n t i n g  a lapsus  

m en t is  f o r  £ .  p a r a s i t i c a  (Swartz)  G r lsebach .

In h i s  t r e a tm e n t  o f  Grammadenla f o r  U rban 's  Symbolae 

A n t l l l a n a e . Mez (19U1) proposed a new subgenus,  Cyblanthop-  

s 1 s . t o  accomodate Ard1s1a s l n t e n l s l l  Urban (1899) .  Sub­

genus Cyb lan thops ls  was c h a r a c t e r i z e d  by i t s  p e t l o l a t e  (no t  

s e s s i l e )  l e a v e s ,  and "subumbella te"  (no t  racemose) i n f l o r e ­

s c e n c e s .  Mez then  t r a n s f e r r e d  Cyblanthus c o s t a r l c a n u s  

Hemsley (1882) I n t o  subg.  Eugrammadenla. which con ta ined  

1I n e a t a . G. m a r g ln a t a . and Ji. p a r a s i t i c a .

In t h e  fo l low ing  y e a r ,  Mez (1902) p re sen ted  t h e  same 

t r e a tm e n t  f o r  Grammadenla in  h is  comprehensive monograph 

o f  th e  Myrslnaceae f o r  E n g l e r ' s  Das P f l a n z e n r e l c h . By 

d e s c r i b i n g  f i v e  new s p e c i e s ,  Ji. a l p l n a . l eh m a n n l l . £ .  

magna. Gm n l t l d a . and j j .  p a s t e n s l s . he brought t h e  t o t a l  

number o f  Grammadenla s p ec ie s  t o  t e n .  The same conceptual 

framework was m a in ta ined  by Mez in  h i s  Addltamenta Monogra-  

phlca  s e r i e s  o f  p a p e r s ,  1n which he added two new s p e c i e s ,

(j. a symmetrica (Mez, 1905) and G. weberbauerl  (Mez, 1920).

From t h a t  t ime  t o  t h e  p r e s e n t ,  taxonomic work on Gramma­

den la  has c o n s i s t e d  o f  loca l  f l o r l s t l c  t r e a tm e n t s  (S tand ley  

1938; Macbrlde,  1959; L u n d e l l ,  1971) and d e s c r i p t i o n s  of  

new tax a  ( P l t t l e r ,  1931; C u a t r e c a sa s ,  1951; Steyermark ,  1953; 

L u n d e l l ,  1968, 1976).

A g o s t i n i ' s  (1980) r e c l a s s i f i c a t i o n  o f  t h e  complex genus
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Cyblanthus  was o f  monumental Importance 1n th e  h i s t o r y  of  

taxonomic work on tyyrs lnaceae.  A lb e i t  f a r  from com ple te ,  

1 t  demonst ra ted  t h e  tremendous v a r i a t i o n  p re s en t  In one 

monophyletlc  group, and provided a p r a c t i c a l  and t o  a 

l a r g e  e x t e n t ,  a c c u r a t e  a p p r a i s a l  o f  I n f r a g e n e r i c  g roups .  

U n f o r t u n a t e ly ,  h i s  s tudy  and t h a t  o f  h i s  d i s s e r t a t i o n  

(1971) were based s o l e l y  on herbarium m a t e r i a l .  Because 

d e t a i l e d  s t u d i e s  of sexual v a r i a t i o n  p a t t e r n s  were not 

conduc ted ,  he I s o l a t e d  both  Cyblanthus and Wallenla 

w i th in  t h e  n e o t ro p ic a l  members o f  th e  family  because o f  

t h e i r  d lo e cy .  This c h a r a c t e r  s t a t e  was l a t e r  shown un­

t e n a b l e  by PI poly (1983b) .
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Habit  and A r c h i t e c tu r e

All s p ec ie s  o f  Cyblanthus subgenus Grammadenla. w ith  t h e  

e x cep t io n  o f  l i n e a t u s . have been d e sc r ib e d  as e p i p h y t i c  or  

e p l p e t r l c  shrubs  ( L u n d e l l .  1968. 1976; Mez. 1902; Steyermark ,  

1953).  Apparent c o n t r a d i c t i o n s  to  t h i s  e x i s t ,  such as th e  

many I n d i v i d u a l s  o f  roagnus and C. marq lna tus  which grow on 

d e t r l t l s  between rocks  1n Andean c loud and e l f i n  f o r e s t s  and 

p j ram os ,  p o p u la t io n s  o f  c o s t a r l c a n u s  subsp . c o s t a r l c a n u s  

found on Sphagnum 1n "bog" ( t u r b e r a ) a re a s  a top  th e  Cord i­

l l e r a  de Talamanca.  Costa R1ca. and £ .  l i n e a t u s  . which Is  

sh a l lo w ly  roo ted  1n sand above sandstone  In savannas a top  

t e p u t s .  However, t h e s e  apparen t  e x ce p t io n s  do not change th e  

f a c t  t h a t  a l l  s p ec ie s  o f  th e  subgenus share  th e  same morpho­

lo g ic a l  f e a t u r e ,  a r o o t  system which grows p a r a l l e l  t o  th e  

s o i l  ( d l a g e o t r o p l c .  F1g. l a ) ,  a f e a t u r e  which occurs  1n t h e  

family  o th e rw ise  only  1n Vegaea Urban, an e p ip h y te  endemic t o  

t h e  Dominican R epub l ic .  T h e re fo re ,  th e  terms e p ip h y t i c  o r  

e p l p e t r l c  may be r e p l a c e d ,  and t h e s e  p l a n t s  more a c c u r a t e l y  

and f u n c t i o n a l l y  c h a r a c t e r i z e d  by t h e i r  d l a g e o t r o p lc  r o o t s ,  

as  opposed t o  th e  p o s i t i v e l y  g e o t ro p ic  ro o t  system o f  t h e  

o t h e r  subgenera c o n ta i n in g  “ f r e e - s t a n d i n g "  t a x a .

The d l a g e o t r o p lc  ro o t  system o f  Grammadenla has no t  1m-
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posed seve re  s i z e  l i m i t a t i o n s  on t h e  p l a n t s ,  based on da ta  

accumulated t o  d a t e .  The l a r g e s t  I n d i v i d u a l ,  not only  o f  

subg,  Grammadenla. but o f  t h e  e n t i r e  genus Cyblanthus known 

t o  d a t e ,  a specimen o f  £ .  m a r g ln a tu s . was s ix  mete rs  t a l l ,  

w i th  a t ru n k  n e a r ly  35 cm DBH, and a canopy e i g h t  meters  

in d iam e te r  (F ig .  l b ) .  This  in d iv id u a l  ( PIpoly  e t  a l . 6538) ,  

had a r e a d i l y  d i s t i n g u i s h a b l e  d l a g e o t r o p lc  roo t  system which 

was e n tan g led  around and under massive b o u ld e r s ,  the reby  

s u p p o r t in g  t h e  weight o f  I t s  canopy.

The a sp e c t  o f  th e  canopies  among seve ra l  s p e c i e s ,  such 

as  C. U n e a t u s . C. m a r g ln a tu s , £ .  magnus, and C.  c o s t a r l c a n u s  

may each appear  d i s t i n c t  a t  f i r s t  s i g h t .  However, given th e  

p l e th o r a  o f  a d a p t i v e  geometr ies  p o s s i b l e  from one mor­

phogenet ic  program, th e  on ly  e f f e c t i v e  way t o  compare t h e  

branching  dynamics and h a b i t  of  d i f f e r e n t  t ax a  1s by a n a l y s i s  

o f  t h e i r  r e s p e c t i v e  a r c h i t e c t u r e s .  The a r c h i t e c t u r e  o f  a 

p l a n t  I s  de f ined  by Hal1 & e t  a l . (1978) as Mth e  v i s i b l e ,  

morphologica l  e x p re s s io n  o f  th e  g e n e t i c  b l u e p r i n t  o f  a t r e e  

a t  any one t im e " .  The a r c h i t e c t u r a l  model, t h e r e f o r e ,  d e s ­

c r i b e s  th e  d e s t i n i e s  of  merls tems which a re  governed by t h e  

g e n e t i c  b l u e p r i n t .  T h e re fo re ,  1 t  d e s c r ib e s  t h e  dynamics o f  

a r c h i t e c t u r a l  changes a s s o c i a t e d  w i th  branching  and I n f l o r e s ­

cence  p r o d u c t io n .

This s tudy rev ea led  t h a t  a l l  s p ec ie s  of  subg.  Grammadenla 

e x h i b i t  Rauh's  Model (Hal16 e t  a l . ,  1978).  Rauh's Model 1s 

c h a r a c t e r i z e d  by a monopodia l ,  rh y th m ica l ly  growing, r e a d i l y



d i s t i n g u i s h a b l e  t r u n k ,  which develops  t i e r s  o f  branches  mor- 

p h o g e n e t l c a l l y  I d e n t i c a l  t o  I t s e l f  (F1g.  l c ) .  All branches  

a r e  o r t h o t r o p i c  and monopodla l ,  w i th  l a t e r a l  I n f lo r e s c e n c e s  

which do not a f f e c t  shoot development.  As In most t r o p i c a l  

t r e e s  e x h i b i t i n g  Rauh's  Model, branching  In subg. Grammadenla 

1s e x c l u s i v e l y  s y l l e p t l c .  These s y l l e p t l c  branches  (F1g. Id) 

a r e  e a s i l y  recognized  by th e  absence o f  basa l  b u d -sc a le s  and 

th e  e lo n g a te  hypopodlum (Ha11£ e t  a l . ,  1978).

A r c h i t e c t u r a l  v a r i a t i o n s  r e s u l t i n g  In apparen t  canopy 

and branching  d i f f e r e n c e s  a ided  In t h e  p r o l i f e r a t i o n  

o f  taxonomic synonyms. These v a r i a t i o n s  were found to  be 

t h e  r e s u l t  of  r e i t e r a t i o n ,  d e f ined  by Oldeman (1974) and 

Hallfi e t  a l .  (1978) as  Nany m o d i f i c a t io n  of t h e  t r e e ' s  

a r c h i t e c t u r e  not Inh e ren t  1n th e  d e f i n i t i o n  o f  i t s  model and 

which i s  occas ioned  by damage, environmental  s t r e s s  o r  

supraoptlmal c o n d i t i o n s " .  This v a r i a t i o n  In b ranch ing ,  

concomitant with  l e a f  and sexual v a r i a t i o n ,  caused the  

d e s c r i p t i o n  o f  Grammadenla a u r a n t l a c a . G. 1 I n e a r l  f o l i a ,

(5. m ino r , and Cyblanthus t a l a m ac e n s l s  by Lundell (1968,

1976, 1985),  a l l  of which a r e  synonymous with  Cyblanthus  

c o s t a r l c a n u s  Hemsley subsp .  c o s t a r l c a n u s . R e i t e r a t i o n  1s 

a f r eq u en t  phenomenon where p l a n t s  a re  s u s c e p t i b l e  t o  In ju r y  

by wind ( P lp o ly ,  u n p u b l . ) ,  o r  damages caused by growing next  

t o  pa ths  (Hamil ton,  1985) ,  o r  where they  a re  s u b j e c t  t o  

s t r e s s  by t h e  weight of  t h e i r  canopies  (Oldeman, 1972).

Canopy d w e l l e r s ,  such as  th e  s e g r e g a te s  G. a u r a n t l a c a ,



10
U. 1 I n e a r l  f o l i a . develop  l a r g e ,  pendent branches a t t r i b u t a b l e  

t o  g r a v i t a t i o n a l  e f f e c t s .  These branches  d i s p l a y  ep l t ro p h o u s  

o r  " r l v e r - b a n k "  r e i t e r a t i o n ,  a s  o r i g i n a l l y  d e sc r ib e d  by Olde­

man (1 972) .  In th e  f i r s t  s t a g e s  o f  th e  model, some l e a f  d i ­

morphism o c c u r s ,  a s s o c i a t e d  with  t h e  p roduc t ion  o f  th e  f i r s t  

t i e r  o f  b ranches ,  coupled w i th  what may be thought  o f  as  

"p recoc ious"  I n f l o r e s c e n c e s ,  as t h e  new b ranch ,  a l though 

t o p o g r a p h i c a l l y  1n t h e  t r e e  canopy, 1s m orphogene t lca l ly  

e q u i v a l e n t  t o  a s a p l i n g  a x i s  and 1s t h e r e f o r e ,  j u v e n i l e *

My f i e l d  s t u d i e s  In Panama and Costa  R1ca showed t h a t  t h e se  

"p recoc ious"  I n f l o r e s c e n c e s  bore un isexual (mostly  s tam ln a te )  

f l o w e r s ,  a c h a r a c t e r  used by Lundell (1968, 1976) f o r  s p e c i ­

f i c  d e l i m i t a t i o n .

In t h e  case  o f  t h e  s e g r e g a te s  Grammadenla minor Lunde l l ,  

and Cyblanthus t a l a m a c e n s l s  L unde l l ,  a s e r i e s  o f  spec imens,  

Davldse e t  a l . 28824. 28827 and 29084 (CR, MO, NY), demon­

s t r a t e  two o th e r  ty p es  o f  r e i t e r a t i o n  phenomena. In Davldse 

e t  a l . 28824. t h e  t h i n ,  s p a r s e l y  branched stems with  ex ­

t rem e ly  long In te rn o d e s  a re  su g g e s t iv e  o f  suck e r - sh o o t  r e i ­

t e r a t i o n .  The l e a f  morphology 1s e s s e n t i a l l y  l i n e a r ,  and th e  

In f l o r e s c e n c e s  a r e  ex t rem ely  s h o r t ,  bea r ing  only  a few b i ­

sexual f l o w e r s ,  th e  r e s t  being s t a m l n a t e .  On t h e  o th e r  hand, 

t h e  o t h e r  two Davldse e t  a l .  c o l l e c t i o n s  demonst ra te  r e i t e r a ­

t i o n  a f t e r  f a s c l a t l o n ,  evidenced by abnormally  t h i c k ,  

somewhat f l a t t e n e d  stems with  a b b re v ia te d  In te rn o d es  and 

s u b o r b l c u l a r  l e a v e s .  Branches from t h e s e  In te rnodes  re p e a t
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t h e  I n i t i a l  branching  sequence f o r  t h e  e n t i r e  p l a n t ,  as  I f  

they  were t r u n k s .

R e i t e r a t i o n  from break ing  o f  b ra n c h es ,  t h e  bayonet e f f e c t  

(H a l ie  e t  a l . ,  1978) I s  seen 1n F1g. l e ,  a specimen of £ .  

c o s t a r l c a n u s  subsp .  acumlnatus  , from t h e  s lo p es  o f  VolcSn 

Barba In Costa R ica .  Study o f  p o p u la t io n s  1n t h a t  a rea  r e ­

vea led  t h a t  r e i t e r a t i v e  shoots  caused by damage t o  t h e  b ran ­

ches by wind and th o se  s t r e s s e d  by an open environment o u t ­

s id e  t h e  canopy o f  a t r e e  as  t h e  r e s u l t  o f  removal o f  o t h e r  

su rround ing  t r e e s ,  always bore  un isexual  f lo w e r s ,  o c c a s i o n a l ­

l y  p i s t i l l a t e ,  bu t most o f t e n  s t a m l n a t e .  However, those  

which were from u n d is tu rb ed  p l a n t s  on l a r g e  t r e e s  (P Ipo ly  e t  

a l .  7082) ,  bore  b isexua l  f lo w e r s .  U n fo r tu n a te ly ,  t h e r e  were 

no t  s u f f i c i e n t  numbers o f  I n d i v i d u a l s  p r e s e n t  on t h e  s i t e  

t o  de te rm ine  1f any p a t t e r n s  o f  sexual v a r i a t i o n  c o r r e l a t e d  

with  r e i t e r a t i o n  due t o  broken branches  ve rsus  t h a t  due t o  

s t r e s s  caused by Inc reased  exposure .

Another example o f  r e i t e r a t i o n  was observed In popula­

t i o n s  o f  Cyblanthus magnus subsp . magnus from th e  S e r r a n ta  

de Turum lquire ,  Venezuela.  R e i t e r a t e d  shoot s u c k e r s ,  such 

as  In Plpo ly  6454 and 6457 had malformed c a n o p ie s ,  with 

non-rythm1c branching  a t  f i r s t ,  p recoc ious  f lo w e r in g ,  and 

s m a l l e r ,  n e a r ly  narrowly  o b la n c e o la t e  l e a v e s .  I n s t e ad  o f  th e  

obo v a te ,  l a r g e r  l eaves  t y p i c a l  o f  the  s u b s p e c i e s .  In t h e  

Chocfl of  Colombia, p o p u la t io n s  o f  C. magnus subsp .  asymroetrl-  

cus e x h i b i t e d  much r e i t e r a t i o n  from a combina tion of damage,
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s t r e s s ,  and r i v e r i n e  e f f e c t s  due t o  I t s  s t e e p l y - s i o p e d  mon­

tan e  h a b i t a t .  There ,  some specim ens,  (Lu teyn .  PIpoly  e t  a l .  

10414, 10419, F1g. 26c-e ) bore un isexual  f low ers  on d i f f e r e n t  

b r a n c h es ,  were t o t a l l y  b i s e x u a l ,  o r  t o t a l l y  u n i s e x u a l .  Whe­

t h e r  a simple  an d rod loec lous  b reed ing  system was com plica ted  

by r e i t e r a t i o n  phenomena was not c l e a r ,  as  t h e  entanglement 

caused by p r o s t r a t e  stems over  s t e e p  s lo p e s  was Imposs ib le  

t o  s o r t  out du r ing  a s h o r t  s t a y  1n th e  a r e a .  I t  I s  hoped 

t h a t  f u t u r e  s t u d i e s  on e q u a l l y  p e rp le x in g  t ax a  such as 

(S Microconomorpha) p a s t e n s l s  ( P lp o ly ,  1983b) w i l l  a id  1n 

u n de rs tand ing  t h i s  v a r i a t i o n .

In summary, t h i s  s tudy shows t h a t  an unde rs tand ing  o f  the  

a r c h i t e c t u r a l  model o r  “ the  growth program which de termines  

th e  s u c c e s s iv e  a r c h i t e c t u r a l  phases"  (Hal l#  e t  a l . ,  1978) of 

a taxon y i e ld e d  much In fo rm at ion  usefu l  1n unders tand ing  th e  

s y s te m a t ic  b io logy  o f  Cyblanthus subg. Grammadenla.  Aside 

from e x p la i n in g  th e  developmental  bases  f o r  v a r i a t i o n  In 

b ran ch in g ,  sexual v a r i a t i o n  and l e a f  morphology (see  Leaves ) ,  

t h e  most Impor tant f e a t u r e  o f  t h e  a r c h i t e c t u r a l  model f o r  t h e  

s y s t e m a t l s t  1s I t s  va lue  1n p r e d i c t i n g  c e r t a i n  types  o f  va­

r i a t i o n .  This v a r i a t i o n ,  whether I n t r i n s i c  t o  th e  dynamics 

o f  t h e  model, o r  produced as a r e s u l t  o f  r e i t e r a t i o n  phenome­

na ,  a l low s  more a c c u r a t e  assessm en ts  o f  homologies and I n t e g ­

r i t i e s  o f  c h a r a c t e r  s t a t e s .  I t  1s a l s o  s i g n i f i c a n t  t o  note  

t h a t  a l l  members of t h e  genus Cyblanthus  d i s p l a y  models based 

on rhy thm ic ,  monopodla l ,  s y l l e p t l c  b ran ch in g ,  d e s p i t e  t h e  s e -
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vera l  s p e c i a l i z e d  h a b i t a t s  occupied by members o f  t h e  genus.  

HallS e t  a l .  (1978) r e p o r t e d  t h a t  one c o l l e c t i o n  of  a t e n t a ­

t i v e l y  i d e n t i f i e d  C yb lan thus . ( Hal 16 2299) .  from French 

Guiana,  d isp la y ed  Aubrev111e*s Model. A f te r  conducting  an 

e x t e n s iv e  sea rch  th rough t h e  herbar ium o f  ORSTOM (CAY). I 

have not been a b le  t o  f i n d  t h e  voucher ,  and would assume 1t 

1s based on a m1s1dent1f1cat1on.  A f te r  having seen a t  l e a s t  

r e p r e s e n t a t i v e  s p e c ie s  f o r  a l l  t h e  subgenera o f  Cyblanthus  In 

t h e  f i e l d  save one ( C y b la n th o p s l s ) . I t  I s  h igh ly  u n l i k e l y  

t h a t  A u b rA v l l i e ' s  Model would occur In th e  genus.  However, 

t h a t  model I s  found 1n th e  N eotrop ics  1n the  monotyplc genus 

Vegaea.

Trunk and B ranch le ts

The format ion o f  a pachycaulous t ru n k  by Cyblanthus 

H n e a t u s  (F1g. I f ) ,  produced by an ex tremely  a c t i v e  cork 

cambium, i s  a unique f e a t u r e  w i th in  t h e  genus and undoubtedly  

an a d a p ta t i o n  t o  I t s  x e r l c  savanna h a b i t a t .  All o th e r  

sp ec ie s  o f  subg.  Grammadenla have le p to c au lo u s  t r u n k s ,  and 

occur  In meslc o r  wet environments  ( see  ECOLOGY).

In t h i s  monograph, t h e  term b r a n c h le t s  r e f e r s  t o  th e  

upper t e n  c e n t i m e te r s  o f  any b ranch .  They may be smooth 

( F i g .  2a) o r  v e r r u c o s e - p a p l l l a t e  ( F i g .  2b,  2 c ) .  but always 

bear  a t  l e a s t  a few, s c a t t e r e d  l e n t l c e l s .  They may a l s o  be 

t e r e t e  or r idged  and may vary In d iam e te r  from 2 .5  mm t o  one
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c e n t i m e t e r .  The g l a n d u l a r - p a p i l l a t e  b r a n c h le t s  o f  C* 

l i n e a t u s  ( F ig .  2 c ,d )  a r e  unique w i th in  t h e  subgenus.

Leaves

The b a s a l l y  a u r l c u l a t e ,  s e s s i l e  l e av es  o f  subg. Gramma­

den la  a re  unique w i th in  th e  ^ y r s l n a c e a e .  Although s e s s i l e  

leaves  a re  a l s o  found 1n Vegaea. i t s  basa l  margins a r e  t r u n ­

c a t e .  The s c a r lo u s  margins and ob tuse  mucronate a p ice s  of  

a l l  subg. Grammadenla s p ec ie s  a r e  a l s o  un ique .  All l eaves  

a r e  g lab rous  excep t  f o r  sm a l l ,  g l a n d u l a r - p a p l l l a e  a long the  

adax la l  c o s t a .

A most I n t e r e s t i n g  fu n c t io n a l  a sp e c t  of  t h e  s e s s i l e ,  

a u r l c u l a t e  l e av es  was noted a t  f i r s t  by a c c i d e n t ,  dur ing  

f ie ldw ork  conducted In th e  s t a t e s  o f  Mftrlda and T l c h l r a ,  

Venezuela .  While seeking  s h e l t e r  under a l a r g e  Cyblanthus  

m arg lna tus  du r in g  a r a in s to r m ,  I d iscove red  t h a t  t h e  m a jo r i t y  

o f  w ater  s t r i k i n g  th e  canopy was f lowing d i r e c t l y  down th e  

stems and t r u n k s ,  whi le  th e  a rea  under  t h e  canopy per  se 

was f a i r l y  d r y .  A f te r  d i s t r i b u t i n g  newspapers c e n t r l f u g a l l y  

about t h e  t r u n k ,  1 t  became c l e a r  t h a t  t h e  m a jo r i t y  o f  water  

was funneled  d i r e c t l y  t o  th e  d l a g e o t r o p lc  r o o t s  v ia  t h e  

b ranches  and t r u n k ,  and t h a t  t h e  l e a f  bases  were a c t i n g  as 

fu n n e ls  t o  channel water  In t h a t  manner. I then  repea ted  

t h i s  exper iment under canopies  o f  l a r g e  specimens o f  Cyblan­

th u s  I t e o l d e s ,  C. l a u r l f o l l u s  and C. nevadens ls  , where they



co -o ccu r  with  £ .  m arg lna tus  1n t h e  PJramo de Tami and 1n the  

La G r l t a  a r e a ,  (bo th  o f  T i c h l r a ) .  These s p e c i e s  have d r i p -  

t i p p e d .  p e t l o l a t e  l e a v e s ,  which d i s t r i b u t e d  t h e  p e r c o l a t i o n  

o f  w ater  more o r  l e s s  even ly  th roughou t  th e  a rea  below th e  

canopy, and t h e r e f o r e  t o  th e  p o s i t i v e l y  g e o t ro p ic  ro o t  s y s ­

tem below. I t  may be no co in c id en ce  t h a t  Vegaea. t h e  on ly  

o t h e r  myrslnaceous taxon w i th  s e s s i l e  l e a v e s .  Is  a l s o  e p i ­

p h y t i c  and has exposed ro o t s  (Zanonl .  p e r s .  comm.), a l though  

t h e i r  o r i e n t a t i o n  with  r e s p e c t  t o  g r a v i t y  has not been n o ted .  

Another s i g n i f i c a n t  f e a t u r e  o f  t h e  l e a f  morphology in  Gramma­

den la  1s t h a t  t h e  l eaves  a re  v -shaped .  approximate ly  

120*, 1n t r a n s v e r s e  s e c t i o n ,  whi le  t h o s e  o f  a l l  o t h e r  sub­

g e n e ra ,  (excep t  f o r  an adax la l  c o s t a l  d e p re s s io n )  a r e  p r a c t i ­

c a l l y  f l a t .  This shape he lps  funnel water down t h e  s tem.

As d i s cu s sed  above, t h e  a r c h i t e c t u r e  found In subg.  Gram­

madenla has a profound e f f e c t  on q u a n t i t a t i v e  l e a f  v a r i a t i o n .  

Above th e  hypopodlum. t h e  two p ro p h y l l s  deve lop ,  followed 

by a b r u p t l y  d i s t i n c t  l e a v e s  which a r e .  In t u r n ,  sm a l le r  and 

much narrower than  th e  l e av es  produced f u r t h e r  up t h e  s tem. 

This  phenomenon 1s not a fu n c t io n  o f  s y l l e p s i s ,  but may be 

a t t r i b u t a b l e  to  th e  rhythmic branching  c h a r a c t e r i s t i c  o f  

Rauh 's Model. This v a r i a t i o n ,  a long with  some s u b t l e  f l o r a l  

v a r i a t i o n  was r e s p o n s ib l e  f o r  Mez1 s eg r eg a t io n  o f  Grammadenla 

a l p l n a . G. n l t l d a . and G.  p a s t e n s l s  from what 1s now regarded  

as  a s i n g l e  s p e c i e s .  Cyblanthus m a r g ln a tu s . Thus, v a r i a t i o n  

1n q u a n t i t a t i v e  f e a t u r e s  of  th e  leaves  p rec ludes  t h e  taxono-
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mlc use o f  t h i s  c h a r a c t e r .

On t h e  o th e r  hand, t h i s  s tudy  has shown t h a t  l e a f  shape ,  

w i th in  c e r t a i n  l i m i t s .  1s s t i l l  usefu l  In s p e c i f i c  d e l i m i t a ­

t i o n .  Leaf shape 1s normally  obovate  or  o b l a n c e o l a t e ,  excep t  

f o r  C. m a r g ln a tu s . which has e l l i p t i c ,  ob long ,  o r  ova te  

l e a v e s .  That s p ec ie s  1s a l s o  a t y p i c a l  In having symmetric 

l e a v e s ,  as  a l l  o th e r s  1n th e  subgenus a re  a t  l e a s t  s l i g h t l y  

asymmetric.  Leaf t e x t u r e  1s commonly c h a r taceo u s  o r  c o r i a ­

c eo u s ,  except  f o r  £ .  p a r a s i t i c u s , th e  on ly  s p e c ie s  with 

membranaceous l e a v e s .

Leaf p u n c ta t lo n  and p u n c t a t e - l l n e a t l o n  have h i s t o r i c a l l y  

been h e a v i ly  r e l i e d  upon f o r  s p e c i f i c  d e l i m i t a t i o n  th roughout  

t h e  Myrs inaceae ,  p a r t i c u l a r l y  by Mez (1901. 1902. 1905, 1920) 

and Lundell (1966. 1968, 1971, 1976, 1985).  P u n c ta t l o n s ,  

here  d e f in e d  as rounded, 11$o-sch1zogenously formed c a v i t i e s ,  

a r e  d i s t i n g u i s h e d  from p u n c t a t e - l l n e a t l o n s .  which a re  homolo­

gous,  l i n e a r  c a v i t i e s  1n th e  l e a v e s .  Fur thermore ,  undue 

emphasis has been p laced  on gland  c o l o r ,  which may be p e l l u ­

c i d  ( t r a n s l u c e n t ) ,  o ra n g e ,  red o r  b la c k .

In o rd e r  t o  t e s t  t h e  I n t e g r i t y  o f  p u n c ta t lo n  c o l o r ,  I 

p re se rved  herbarium specimens In a v a r i e t y  o f  s o lv e n t s  

( f o rm a l in :  p ro p io n ic  a c i d :  70% e t h a n o l ,  1: 1: 18 v /v ;  f o r ­

m a l in :  g l a c i a l  a c e t i c  a c i d :  70% e t h a n o l ,  1: 1: 18 v /v ;  

g l a c i a l  a c e t i c  a d d :  a b so lu t e  e thanol  1: 3 v /v ;  30% I so p ro ­

pyl a l c o h o l ;  50% e t h a n o l ;  50% m e th an o l ) ,  and w i thou t  s o l ­

ven ts  be fo re  d r y i n g ,  which y i e ld e d  th e  fo l lowing  r e s u l t s .
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Those l e a f  g lands  which appear  p e l l u c i d - p u n c t a t e  In 

f r e s h  m a te r i a l  w i l l  dry  orange p u n c ta te  u n le ss  they  a re  

s u b je c te d  t o  extreme h e a t ,  which r e s u l t s  1n a brown c o lo r  

("cas ta ffa"  o f  A g o s t i n i ,  1980).  Glands which a r e  pink to  

red in  f r e s h  m a te r i a l  w i l l  dry  dark red 1f no s o lv e n t  I s  

u sed ,  or b lack  1f d r i e d  a f t e r  p r e s e r v a t io n  with  any one of  

th e  s o l v e n t s  l i s t e d  above.  However, t h e  most Impor tant  f a c t  

o f  t h e  exper im ent was t h a t  a l l  young, unexpanded leaves  

have orange g l a n d s ,  responding  as mentioned above, even 

I f  th e  mature  l eaves  have red o r  b lack  g l a n d s .  This may 

I n d i c a t e  t h a t  d i f f e r e n c e s  In p u n c ta t lo n  c o l o r  a r e  c o r r e l a t e d  

w i th  q u a n t i t a t i v e  d i f f e r e n c e s  in secondary m e t a b o l i t e  accumu­

l a t i o n s .  U n f o r t u n a t e ly ,  t h e  c o n te n t s  o f  th e  g lands  a r e ,  a t  

t h i s  p o i n t ,  u n c e r t a i n .  I t  may be s i g n i f i c a n t  t o  no te  t h a t  the  

use  of  l e av es  f o r  f i s h  poison ( P lp o ly ,  1983a) and f o r  t o o t h ­

ache may sugges t  t h a t  s ap o n ln s ,  known t o  be u b iq u i to u s  In the  

fam i ly  (Hegnauer.  1969) might be accumulated In t h e se  

s t r u c t u r e s .  In any c a s e ,  p u n c ta t lo n  c o l o r  can c e r t a i n l y  not  

be used w i th  any con f idence  f o r  s p e c i f i c  d e l i m i t a t i o n .  The 

o t h e r  p u n c ta t lo n  c h a r a c t e r  s t a t e s ,  "conspicuous"  ve rsus  

" Inconsp icuous"  a c t u a l l y  r e f l e c t  t h e  d iam e te r  o f  p u n c ta t lo n s  

In t r a n s v e r s e  s e c t i o n ,  and “prominent" ve rsus  "not  prominent" 

r e f e r s  t o  t h e  b l i s t e r - l i k e  p r o j e c t i n g  c a v i t i e s  common on th e  

r a c h l s e s  o f  I n f l o r e s c e n c e s  and p e r i a n t h  p a r t s .
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I n f lo r e s c e n c e  and Flowers

All s p e c i e s  w i th in  t h e  subgenus have s im p le .  Inde te rm i­

n a t e ,  a x i l l a r y  racemes.  The r a c h l s  o f  th e  raceme 1s always 

g l a n d u l a r - p a p i l l a t e  and g l a b r e s c e n t .  and may be f l e x u o u s -  

reduced (F ig .  3 a ) ,  f lexuous  (F1g. 3 b ) ,  o r  s t r a i g h t  ( F i g .

3 c ) .  Anatomical I n v e s t i g a t i o n s  based on s e r i a l  s e c t i o n s  

r e v e a le d  t h a t  th e  c u r v a tu r e  o f  th e  r a c h l s  I s  secondary r a t h e r  

than  p r im ary ,  and does no t  I n d i c a t e  sympodlal growth by 

s u b s t i t u t i o n .

The f lowers  a r e  always on p e d i c e l s  which a re  t e r e t e  or  

c l a v e l l a t e ,  from 0 . 8 - 2 . 5  mm long In f lo w e r ,  then  a c c r e sc e n t  

t o  5 mm long 1n f r u i t .  The p e r i a n t h  bear s  glands which may 

be not prominent (F1g.  3d) or prominent (F1g. 3 e ) ,  They a re  

normally  con sp icu o u s ,  excep t  In £ .  c o s t a r l c a n u s  subsp .  mor11.

The ca lyx  lobes  a r e  b a s a l l y  connate  t o  form a c o ty l l fo r m  

ca ly x  with  a tube  c a .  0 .1  mm lo n g .  The lobes  a re  e r e c t  and 

o v a t e ,  o v a t e - t r i a n g u l a r ,  o r  d e l t a t e ,  with  e n t i r e ,  e r o s e  or 

f i m b r i a t e  m arg ins .  The margin v e s t l t u r e  may be g l a n d u l a r -  

c l l l a t e ,  d l l o l a t e ,  o r  g l a b r o u s .

The c o r o l l a  1s r o t a t e ,  th e  tube  e q u a l l i n g  th e  adna te  

s tam lna l  tube  1n l e n g t h .  The c o r o l l a  lobes  may be Im br i ­

c a t e ,  q u l n c u n d a l ,  o r  r a r e l y ,  d e x t r o r s e l y  c o n to r t e d  1n bud, 

t h e  l a t t e r  malformed and with  margins not o ve r lapp ing  In 

a uniform manner.  The lobes  a r e  r e f l e x e d  1n a n t h e s l s ,  but 

not r e c u rv e d .  The margins may be I r r e g u l a r  o r  r e g u l a r  In
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o u t l i n e ,  and a re  e i t h e r  e n t i r e ,  c r e n a t e  o r  e r o s e .  The 

ad ax la l  s u r f a c e  o f  t h e  c o r o l l a  always b ea r s  g l a n d u l a r -  

g r a n u le s  ( a c t u a l l y  p a p i l l a t e  t r l c h o m e s .  see  F lo ra l  Anatomy) 

a t  t h e  j u n c t i o n  o f  th e  c o r o l l a  tube  and l o b e ,  between th e  

a n t h e r s .  The only taxon with  g ra n u le s  cov e r in g  t h e  e n t i r e  

ad ax la l  s u r f a c e  of  th e  c o r o l l a  lobe  I s  C_. c o s t a r l c a n u s  subsp . 

mor11. The lobes  may be c h a r tac e o u s  o r  c o r i a c e o u s ,  and 

smooth o r  rugose  m e d ia l ly  w i t h i n .

The stamens and stamlnodes  a r e  p r a c t i c a l l y  I d e n t i c a l ,  

a t  t im es  d i f f e r i n g  only  1n s i z e ,  but o th e rw ise  d i s t i n ­

g u ish ab le  only  by t h e  l ack  of  p o l le n  p ro d u c t io n ,  o r  p ro ­

d u c t io n  o f  n o n -v la b le  p o l le n  g r a i n s .  The growths found 

between t h e  a n t h e r s  a t  t h e  apex o f  th e  s tam lnal  tube  a re  

r e f e r r e d  to  as lobes  1n t h i s  t r e a t m e n t ,  t o  avoid  confu­

s i o n .  The s tamlnal tube  1s th u s  termed l o b a t e  (F1g. 3f)  o r  

s u b t ru n c a te  ( F i g .  3 g ) .  As 1s mentioned under t h e  F lo ra l  

Anatomy s e c t i o n ,  th e  lobes  a r e  no t  v a s c u l a r i z e d .  The 

s tam lna l  o r  s tam lnod la l  tube  formed by t h e  conna te  f i l am e n ts  

1s adnate  t o  t h e  c o r o l l a  tube  f o r  I t s  e n t i r e  l e n g t h ,  and may 

be carnose  o r  membranous. The a n th e r s  may be s e s s i l e ,  o r  on 

d i s t a l l y  f r e e  p o r t i o n s  o f  f i l a m e n t s  t o  0 .3  mm long .  The 

a n th e r s  a re  c u a d r a t e  o r  o v a t e ,  a p i c a l l y  rounded or  

e m a r g ln a t e ,  b a s a l l y  t r u n c a t e ,  and always d e h i s c e n t  by a p i c a l ,  

b l d m o s e  p o r e s .  In f r e s h  and 11 q u id -p re se rv ed  m a t e r i a l ,  t h e  

a n th e r s  lean  Inward and cover  t h e  p i s t i l ,  save t h e  upper 

p o r t i o n s  o f  th e  s t y l e  and s t igm a .
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The p i s t i l  lode and p i s t i l  a r e  m orpho log ica l ly  I d e n t i c a l ,  

u n l i k e  t h e  s i t u a t i o n  In Cyblanthus subg.  L a x l f l o ru s  ( P lp o ly ,  

1983a) .  They a re  u s u a l l y  obnaplform (F1g.  3 k ) .  but may be 

e l l i p s o i d  ( F i g .  3 1 ) ,  o r  umbonate (F1g. 3 j ) .  The ovary may be 

t e r e t e ,  lobed (F ig .  3 h ) ,  o r  c o s t a t e  (F1g. 3 1 ) ,  and may be 

g l a n d u l a r - l e p l d o t e  (see  F lo ra l  Anatomy), o r  n o t .  The basa l  

p la c e n ta  1s umbonate, and bears  one t o  f i v e  campylotropous 

ovu les  which a re  Imbedded c a .  o n e - h a l f  t h e i r  l e n g t h .  The 

o v u l e s ,  when more than  two, may be u n l s e r l a t e .  o r  b l s e r l a t e .

Po l len

P o l l en  morphology I s  not t axonom lca l ly  u s e f u l ,  as  a l l  

s p e c i e s ,  no t only o f  subg. Grammadenla. but o f  th e  e n t i r e  

genus C yb lan thus . p o s s e s s ,  p s l l a t e ,  t r l c o l p o r a t e  p o l len  (F1g. 

2 e ) .

F r u i t

Like a l l  members o f  th e  genus Cyb lan thus . subg. Gramma­

d en la  produces drupaceous f r u i t s .  F r u i t  shape may be 

e l l i p s o i d  ( F i g .  3m), obovold (F1g, 3 n ) , or d ep ressed -g lobose  

(F1g.  3o ) .  F r u i t  shape has t r a d i t i o n a l l y  been used as a 

d i a g n o s t i c  c h a r a c t e r  a t  th e  s p e c i e s  leve l  ( C u a t r e ca sa s ,  1951; 

L unde l l ,  1976; Mez, 1902. 1905) but t h i s  c h a r a c t e r  has been 

found to  be only  o f  l i m i t e d  use ( see  C.  c o s t a r l c a n u s . SYSTE­

MATIC TREATMENT).
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ANATOMY 

M a te r i a l s  and Methods

A survey o f  th e  primary s tem, wood, l e a f ,  and to  a l e s s e r  

e x t e n t ,  f l o r a l  anatomy was conducted .  Voucher specimens a r e  

l i s t e d  In Table 1. For s t u d i e s  o f  t h e  primary s tem, l e a f ,  

and f l o r a l  anatomy, b r a n c h l e t s  were p reserved  1n 70% EtOH,

FAA o r  FPA (1:  1: 18 v / v ) ,  depending upon reagen t  a v a i l a ­

b i l i t y .  Four samples from each o f  t h e s e  c o l l e c t i o n s  were 

dehyra ted  In a TBA s e r i e s ,  embedded In P a r a p l a s t  Plus  

(m e l t ing  po in t  56-57*C),  and s e r i a l l y  s ec t io n e d  on a r o t a r y  

microtome a t  7 to  10 mic rons .  Following d e c e r a t l o n .  o n e - h a l f  

o f  th e  s l i d e s  were t r e a t e d  with  S o ck w e l l ' s  Bleach (Schmid, 

1977) t o  remove excess  t a n n in s  and enhance s t a i n  d i f f e r e n ­

t i a t i o n .  S t a in in g  was e f f e c t e d  using Jo h a n s e n 's  (1940) 

S a f r a n l n - F a s t  Green, Sa f ran1n-F as t  Green-Orange G, or 

S a f r an ln -C h lo razo l  Black E (S tevenson ,  I960)* Longi tudinal 

s e c t i o n s  of  shoot a p ice s  were s t a i n e d  us ing  t h e  z Inc 

c h lo r ld e -S a f r a n ln - O r a n g e  G - tann lc  a c i d - f e r r i c  ammonium 

s u lp h a t e  s e r i e s  d e sc r ib e d  by Sharman (1943) t o  b e t t e r  d i s c e r n  

m e r l s t e m a t l c a l l y  a c t i v e  a r e a s .

In a d d i t i o n  t o  p a r a f f i n  s e c t i o n s ,  f reehand  s e c t i o n s  were 

made and s t a i n e d  with Phlorogluclnol -HCL. For th o se  t ax a  

known only  from herbarium specimens,  m a te r i a l  was removed
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from t h e  s h e e t s ,  g e n t ly  heated  t o  th e  b o i l i n g  p o in t  1n 

d e io n iz ed  w a te r ,  soaked 1n 10% M u l t i t e r g e  (a w e t t in g  agent  

with  p r o p e r t i e s  s i m i l a r  to  th o se  o f  Contrad 70* see Schmid A 

Turner ,  1977) s o l u t i o n ,  washed In d e io n ized  w ater  f o r  one 

h o u r ,  d e h y d ra ted ,  and freehand s e c t i o n e d .  Where p o s s i b l e ,  a 

d u p l i c a t e  p r e p a r a t i o n  was made and embedded as  de sc r ib ed  

above.

All leaves  c l e a r e d  f o r  vena t ion  a r c h i t e c t u r a l  s t u d i e s  

were taken  from d r i e d  herbar ium spec imens.  Leaves were 

p laced  1n a 10% s o l u t i o n  of  M u l t l t e r g e  f o r  two weeks,  then 

washed 1n d e io n ized  w ater  f o r  two hours .  They were then 

l e f t  1n a 5% NaOH s o l u t i o n  on a s l i d e  warming t r a y  a t  70a C 

u n t i l  a lmost c l e a r .  The leaves  were then t r a n s f e r r e d  t o  a 

50% sodium h y p o c h lo r i t e  s o l u t i o n  and l e f t  f o r  10-30 m inu tes .  

A f t e r  an e thanol d ehydra t ion  s e r i e s ,  s t a i n i n g  was e f f e c t e d  

us ing  1% S a f r an in  1n a b so lu t e  e t h a n o l .

Wood samples were c o l l e c t e d  from t ru n k s  with  a d iam eter  

o f  4 to  10 cm D8H. The sm al le r  d iam e te r  samples were 

from _C. l i n e a t u s  and _C. p t a r l e n s l s . whose t ru n k s  r a r e l y  

exceed 4 cm In d i a m e te r .  The samples were a i r - d r i e d  and 

l a t e r  prepared  f o r  s e c t io n in g  by a l t e r n a t e  b a th s  o f  b o i l i n g  

and 1ce w a te r ,  fo llowed by soaking In equal p a r t s  of 60%
3

e thano l  and g l y c e r i n  f o r  two months .  Blocks (2 cm) were 

c u t  a t  18 to  25 microns on a s l i d i n g  microtome,  s t a i n e d  r e -  

g r e s s l v e l y  1n a 0 .5  % aqueous Iron Hematoxylin (Camp, 1930) 

s e r i e s ,  and c o u n t e r s t a i n e d  with  a 1% phenol ic  Blsmark Brown
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Y s e r i e s .  Macera t ions  were prepared  us ing  J e f f r e y ' s  s o l u t i o n  

and s o n lc a t lo n  as d e sc r ib e d  by Schmid (1982) .  Q u a n t i t a t i v e  

d a ta  f o r  a l l  wood c h a r a c t e r i s t i c s  I s  based on 25 measurements 

pe r  sample ,  four  sample blocks  per voucher specimen.

TABLE 1

VOUCHER SPECIMENS FOR ANATOMICAL STUDIES

ss» stem s e c t i o n ,  l c *  l e a f  c l e a r i n g .  I s -  l e a f  s e c t i o n ,  

ws- wood s e c t i o n ,  m* m a ce ra t io n .  Is*  In f lo r e s c e n c e  s e c t i o n ,

fs*  flower s e c t io n

TAXON_______________ COLLECTION___________s s  1c I s  ws m I s  f s

C. c o s t a r l c a n u s  P lpoly  7077 x x x x

subsp. acumlnat .  P lpo ly  7082 x x x

Burger A S to lze  x x

5962

C. c o s t a r l c a n u s  P lpo ly  7116 x x

subsp .  c o s t a r t c .  P lp o ly  7099  x x x x x x x
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P lp o ly  7098 x

Plpo ly  7097 x

Plpo ly  7083 x x x x x x x

Plpo ly  7068 x x x  x

C. c o s t a r l c a n u s  P lpo ly  7017 x x x x x x x

subsp .  mor11 P lpo ly  7019 x x x  x

Pi po ly  7021 x x x  x

C. c o s t a r l c a n u s  P lpo ly  7062 x x x

subsp . panamensls P lpoly  7056 x x x  x

C. l i n e a t u s  P lpo ly  7272 x x x x x

P lpo ly  7270 x x x  x

Steyermark 12626S x x x x x x x

C. magnus P lpo ly  6463 x x x x x x x

subsp .  magnus P lpo ly  6437 x x x

C. magnus Luteyn 10561 x x x  x x x

subsp .  F o s te r  9013 x x

asymmetrlcus Luteyn 10414 x x x  x x

Luteyn 10415 x x x  x

Camp 1206 x x
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marglna tus Luteyn 6647 X X

Luteyn 10189 X X X

Plpo ly  6546 X X X X X X

Plpo ly  6607 X X

Plpoly  6608 X X

P lpo ly  6609 X

Plpo ly  6961 X X X

Plpo ly  6973 X X X

p a r a s i t i c u s Howard 19414 X X X

Wilbur 7935 X X X

p l r e s l 1 Maguire 60476 X X X

Thomas 3043 X X X

p t a r l e n s i s Huber 8630 X X X

Plpo ly  7133 X X X X X X

Plpo ly  7135 X X X

Plpo ly  7273 X X X

Plpo ly  7279 X X X

Plpo ly  7281 X X X
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His to logy

In stems of a l l  s p e c ie s  o f  subg.  Grammadenla f i v e  h i s t o ­

lo g i c a l  zones a re  r e a d i l y  a p p a r e n t .  Proceeding c e n t r i p e t a l l y  

they  a r e :  th e  e p id e r m is ,  t h e  o u t e r  c o r t e x ,  the  in n e r  c o r t e x

( I n c lu d in g  th e  c o r t i c a l  b u n d le s ) ,  th e  s t e l a r / p e r l c y c l i c  r e ­

g io n ,  and th e  p i t h  (F1g. 4 a ) .  Because o f  changes a s s o c i a t e d  

with  secondary  growth ,  a l l  d e s c r i p t i o n s  p re sen ted  were taken  

from a r e a s  w i th in  one node o r  a t  th e  t ime o f  pe riderm forma­

t i o n .

The ep ide rm is  1s one c e l l  t h i c k  and has no o u ts t a n d in g  

f e a t u r e s ,  save t h e  p a p i l l a t e  p r o j e c t i o n s  found 1n U n e a t u s  

and C. m arg lna tus  ( see  MORPHOLOGY). Periderm formation 1s 

s l i g h t l y  p recoc ious  1n r e l a t i o n  t o  secondary v a s c u l a r  growth 

on ly  I n s o f a r  as th e  I n t e r f a s c i c u l a r  cambium 1s no t  f u l l y  ac ­

t i v a t e d  In a l l  a r e a s  be fo re  t h e  f i r s t  I n i t i a l  periderm forma­

t i o n  t a k e s  p l a c e .  The cork cambium o r i g i n a t e s  1n t h e  e p i d e r ­

mis ( F i g s .  5a ,  5b) f o r  a l l  s p e c i e s ,  and a f t e r  e i g h t  t o  ten  

r a d i a l  rows o f  cork c e l l s  a re  produced,  b ra c h y s c l e r e l d s  a re  

u s u a l l y  found 1n th e  reg ion  c e n t r i p e t a l  t o  th e  p h e l lo g e n .

The o u te r  c o r t e x  1s here  d e f in ed  as th e  zone ly in g  be­

tween t h e  ep iderm is  (o r  periderm) up t o ,  but not I n c lu d in g ,  

th e  c o r t i c a l  bundle  " r in g "  ( F i g .  4 a ) .  In a l l  s p e c i e s ,  t r l -  

hydr lc  c l u s t e r  c r y s t a l s ,  here  termed d r u s e s ,  a r e  u b iq u i to u s



TABLE 2

Prim ary Stem Anatomical F ea tu re s  of C yblanthus subgenus G ra n a d e n ia
Key: + * p re s e n t;  -  » absen t

OUTER CORTEX CORTICAL BUNDLES PITH
TAXON CANALS SCLEREIDS TISSUE PERIVASCULAR FIBERS CANALS

C. p ta r le n s i s + + Parenchyma W ell-developed +

C. l in e a tu s + + Parenchyma - +

C. magnus 
subsp . magnus + -

Angular
Collenchyma - +

C. magnus 
subsp . aynm etricus + -

Angular
Collencyma - +

C. p i r e s i l + - Parenchyma - +

C. m arglnatus Few - Parenchyma - -

C. c o s ta r lc a n u s
subsp . c o s ta r lc a n u s - - Parenchyma W ell-developed -

C. c o s ta r lc a n u s
subsp . acum inatus - - Parenchyma W ell-developed +

C. c o s ta r lc a n u s  
subsp . panam ensls - +

Parenchyma W ell-developed -

C. c o s ta r lc a n u s
subsp . m orli Few — Parenchyma W ell-developed -

C. p a r a s i t i c u s - - Parenchyma W ell-developed -



TABLE 2 (C on t'd )

Prim ary Stem Anatom ical F e a tu re s  o f C yblanthus subgenus G ravaadenia 

INNER CORTEX STELAR REGION PITH
TAXON TISSUE CANALS PERICYCLIC FIBERS TISSUE

C. p ta r i e n s i s Poor Aerenchyma + Forming a  r in g Parenchyma

C. l in e a tu s Parenchyma + A sso c ia ted  v / t r a c e s Parenchyma

C. magnus 
subsp . magnus

Aerenchyma + A sso c ia ted  w/ t r a c e s Angular
Collenchyma

C. magnus
subsp . asym netricus

Aerenchyma + None T an g en tia l
Collenchyma

C. p l r e s i i Aerenchyma + A ssoc ia ted  v / t r a c e s Parenchyma

C. m arg lnatus Aerenchyma + None Parenchyma

C. c o s ta r lc a n u s  
subsp. c o s ta r lc a n u s

Aerenchyma + Forming a  r in g Parenchyma

C. c o s ta r lc a n u s  
subsp . acum lnatus

Aerenchyma + Forming a r in g Parenchyma

C. c o s ta r lc a n u s  
subsp . panam ensis

Poor Aerenchyma + Forming a  r in g Parenchyma

C. c o s ta r lc a n u s  
subsp . m o rli

Poor Aerenchyma + Forming a  rin g Parenchyma

C. p a r a s i t i c u s Aerenchyma + Forming a  r in g Parenchyma
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and appear  t o  he composed o f  ca lc ium o x a l a t e  because o f  t h e i r  

I n s o l u b i l i t y  In e thanol  and complete  s o l u b i l i t y  1n s u lp h u r i c  

a d d  ( F i g .  4 b ) .  The t i s s u e  o f  th e  o u t e r  c o r te x  1s made up o f  

parenchyma c e l l s  In a l l  s p e c ie s  except C. magnus (Table  2.  

F1gs.  4 c ,  4 d ) ,  which 1s c h a r a c t e r i z e d ,  and c lad1s t1ca11y  

d e f in e d  (see  PHYLOGENY) by c e n t r i p e t a l ,  a n g u la r  co llenchyma.  

Eco log ica l  a s p e c t s  o f  t h i s  f e a t u r e  a re  d is cu s sed  1n t h e  

ECOLOGICAL ANATOMY s e c t i o n .  Resin c a n a l s ,  Hso-sch1zogenous  

1n o r i g i n ,  a r e  numerous 1n th e  o u t e r  c o r t e x  o f  a l l  non-obi1> 

g a t e  e p ip h y te s  (Table 2 ,  F1g. 4 e ) .  Howard (1974) sugges ted  

t h a t  t h e  s tudy  o f  nodal s e r i a l  s e c t i o n s  may a id  In u n d e r s t a n ­

d ing  t h e  c o n t i n u i t y  o f  r e s i n  duc t  systems between th e  c o r t e x  

and l e a f ,  l a r g e l y  because o f  r e s u l t s  o b ta in ed  by Artschweger 

(1943) .  A f te r  examining long s e r i e s  (up t o  15 nodes) o f  

s e r i a l  s e c t i o n s  from s ev e ra l  s p e c i e s ,  no s t a b l e  p a t t e r n  o r  

r e l a t i o n  between numbers o f  t r a c e s  and c an a l s  was e v i d e n t .  

Perhaps t h e  f a c t  t h a t  c a n a l s  such as  th o se  1n A s te r a c e a e ,  

C lu s l a c e a e ,  e t c .  may not be deve lopm entsU y  homologous with 

t h o s e  found here  p rov ides  t h e  reason  fo r  lack  o f  c o r r e l a ­

t i o n .  I t  should a l s o  be noted t h a t  a l l  r e s i n  c a n a l s  1n th e  

stem a r e  not con t inuous  th ro u g h o u t ;  many o f  them a re  l e s s  

th a n  one node lo n g ,  whi le  some o f  them extend f o r  more than  

e i g h t  nodes ,  but I n i t i a t e  and t e r m in a t e  severa l  t im e s .

Reasons f o r  t h e  l ack  o r  poor development of o u t e r  c o r t i c a l  

r e s i n  c a n a l s  In o b l l g a t e l y  e p i p h y t i c  t ax a  may be a t t r i b u t a b l e  

t o  th e  concomitant lo s s  1n stem t e n s i l e  s t r e n g t h  t h a t  would
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r e s u l t  from th e  p resence  o f  numerous c a n a l s .  In e p i ­

phytes  , whose branches  a re  c o n s t a n t l y  s u b j e c t  t o  fo r c e s  from 

wind and g r a v i t a t i o n a l  e f f e c t s ,  any des ign  weakening branch 

t e n s i l e  s t r e n g t h  would presumably be s e l e c t i v e l y  d i s a d v a n t a ­

geous.  U n f o r t u n a t e ly ,  no e c o lo g ic a l  anatomy s t u d i e s  have 

been conducted t o  r e f u t e  or c o r r o b o r a t e  t h i s  i d e a .

B ra c h y s c le r e ld s  a r e  p re s en t  In th e  o u t e r  c o r t e x  in 

C.  c o s t a r l c a n u s  subsp .  panamensls . C. p t a r i e n s l s  and £ .

11 n e a t u s . In £ .  c o s t a r l c a n u s  subsp .  panamensls , t h e  b rachy­

s c l e r e l d s  a r e  numerous and arranged  1n groups (F1g.  4 f ) ,  

whi le  1n £ .  H n e a t u s  and Q.  p t a r i e n s l s  th e y  a r e  few and 

s o l i t a r y .  The ir  format ion w i th  r e s p e c t  t o  t h a t  o f  the  

periderm 1s o f  only  l im i t e d  taxonomic u se .

The Inne r  c o r t e x  Is  de f ined  as  t h e  reg ion  c e n t r i p e t a l  

t o  t h e  o u t e r  c o r t e x ,  and c e n t r i f u g a l  t o  th e  s t e l a r / p e r l c y l l c  

r e g i o n .  In a l l  s p ec ie s  o f  subg. Grammadenla. t h e r e  a re  f i v e  

c o r t i c a l  b u n d le s ,  excep t  1n th e  lower s e c t i o n s  o f  branches  

c o r re spond ing  t o  t h e  hypopodlum ( see  NODAL ANATOMY AND VASCU­

LATURE). All c o r t i c a l  bundles  a r e  amphlc r lba l  or  hemlamphl- 

c r l b a l  (F1gs.  5c ,  5d) except f o r  th o s e  from a re a s  Immediately 

above th e  I n s e r t i o n  o f  a l e a f ,  o r  d e p a r tu r e  o f  a branch 

t r a c e .  P e r i v a s c u l a r  f i b e r s  accompanying t h e  c o r t i c a l  bundles 

a r e  wel1-deve loped In _C. c o s t a r l c a n u s , C. p a r a s i t i c u s  and 

£ .  p t a r i e n s l s  (Table  2 ) .  I t  1s I n t e r e s t i n g  t o  no te  t h a t  

t h e s e  f i b e r s  a re  found on ly  Immediately below t h e  I n s e r t i o n
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o f  l e a f  o r  below t h e  d e p a r tu r e  o f  branch c o r t i c a l  t r a c e s ,  

sugges t ing  t h e i r  morphogenesis may be t e n s i o n - r e l a t e d .

I t  might no t  be c o in c i d e n ta l  t h a t  th e  o b l i g a t e  e p i p h y t e s ,  

whose branches  undergo much s t r e s s ,  a re  th e  t ax a  1n which 

they  a re  b e s t  developed, Resin c a n a l s  a re  u b iq u i to u s  1n a l l  

s p e c ie s  (Table  2 ) ,  and f r e q u e n t l y  anastomose t o  form l a r g e  

c a v i t i e s .

The most s i g n i f i c a n t  f e a t u r e  o f  th e  Inne r  c o r t e x  1s the  

p resence  o f  aerenchyma (F1g. 5e) 1n a l l  s p ec ie s  except C. 

U n e a t u s  {Table 2,  F1g. 5 f ) .  As I s  hypothes ized  In the  

c l a d l s t l c  a n a l y s i s  ( s ee  PHYLOGENY), th e  parenchyma p re sen t  

1n th e  Inne r  c o r te x  o f  U n e a t u s  may o r i g i n a t e  s e c o n d a r i l y ,  

given th e  n e c e s s i t y  o f  Invoking a l a rg e  number o f  p a r a l ­

l e l i s m s  t o  o the rw ise  ex p la in  I t s  p re s e n c e .  In a d d i t i o n ,  

th e  shape of  the  parenchyma c e l l s  1n th e  Inner  c o r t e x  of  

C. U n e a t u s  1s much more rounded In t r a n s v e r s e  s e c t io n  

than  t h a t  of  most parenchyma and may I n d i c a t e  t h a t  the  p l a n t  

has th e  c a p a b i l i t y  o f  producing I t .  U n fo r tu n a te ly ,  

t r a n s p l a n t  s tu d i e s  were not p o s s i b l e  owing t o  t h e  remoteness  

o f  the  popu la t io n s  from greenhouse o r  garden f a c i l i t i e s .  The 

primary stem aerenchyma o f  subg.  Grammadenla 1s unique w i th in  

th e  Myrslnaceae .  U1th1n the  f a m i ly ,  aerenchyma 1s known 

o th e rw ise  only 1n t h e  r o o t s  o f  A eglceras  (M etca l fe  & Chalk, 

1950) a mangrove s p e c i e s  of  th e  P a l e o t r o p l c s .

The s t e l a r / p e r l c y c l l c  reg ion  Inc ludes  t h e  v a sc u la r  

" c y l in d e r "  per  se  and th e  row o f  parenchyma c e l l s  here  I n t e r -
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p re te d  as  th e  p e r l c y c l e .  All s p ec ie s  possess  a s t e l e  which 

1s composed o f  a d j a c e n t  c o l l a t e r a l  bundles which touch  each 

o th e r  but do not anastomose (see  NODAL ANATOMY AND VASCULA- 

TURE). Thus,  t h e  s t e l e  appears  as a s o l i d  c y l i n d e r ,  when 

I t  i s  n o t ,  p r i o r  t o  t h e  I n i t i a t i o n  o f  I n t e r f a s c i c u l a r  cambial 

a c t i v i t y .  Although a reg ion  o f  small parenchyma c e l l s  cen ­

t r i f u g a l  t o  th e  phloem surrounds  t h e  s t e l e ,  no c a sp a r lan  

s t r i p s  were d i s c e r n i b l e ,  e l i m i n a t i n g  th e  p o s s i b i l i t y  o f  t h e  

p resence  o f  an endodermls .  P e r l c y c l i c  f i b e r s  (p robab ly  from 

t h e  primary phloem) a r e  a common f e a t u r e  o f  th e  family  (Met­

c a l f e  & Chalk,  1950).  They a re  w e l l -deve loped  and form a 

r in g  around th e  s t e l e  a t  o r  j u s t  p r i o r  t o  th e  o n se t  of 

secondary  growth 1n £ .  c o s t a r l c a n u s , £ .  p a r a s i t i c u s  and 

£ .  p t a r i e n s l s  (F1g. 6 a ) .  In C. l l n e a t u s . C.  magnus subsp .  

magnus and C. p 1 re s11 . pe r i  c y c l i c  f i b e r s  a r e  found only  1n 

a s s o c i a t i o n  with  branch t r a c e s .  The only  t ax a  without 

p e r l c y c l l c  f i b e r s  a r e  C. magnus subsp . asymmetrlcus and 

£ .  m a r g ln a tu s .

The p i t h  o f  a l l  s p ec ie s  c o n ta i n s  d ru se s  I d e n t i c a l  t o  

th o se  found 1n t h e  o u t e r  c o r t i c a l  region (F1gs.  6b,  6 c ) .  In 

a l l  s p e c i e s  excep t  £ .  magnus. th e  p i t h  1s composed o f  pa ren ­

chyma c e l l s  (Table  2 ) .  A most I n t e r e s t i n g  f e a t u r e  o f  £ .  mag­

nus I s  t h a t  1n subsp .  magnus. t h e  collenchyma I s  a ngu la r  

( F i g s .  6d.  6 e ) ,  whi le  1n subsp .  asymmetrlcus (F1g. 6 f ) .

I t  I s  mostly  t a n g e n t i a l .  Although many w a l l s  a r e  uniformly  

th ickened  1n t h e  l a t t e r ,  they  s t a i n  a l i g h t  pink 1n S a f r a n ln -
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F as t  Green 1n some p r e p a r a t i o n s ,  whi le  1n o t h e r s  a very dark 

g re e n .  I t  1s p o s s ib l e  t h a t  they  may r e p r e s e n t  a parenchyma- 

collenchyma t r a n s i t i o n a l  t y p e ,  d is cu s sed  by Esau (196S) .  

Resin c a n a l s  a r e  p re s en t  In a l l  South American taxa  except 

£ .  marg lna tus  (Table 2 ) ,  and absen t  In a l l  o t h e r  taxa  except 

C. c o s t a r l c a n u s  subsp .  acum lnatus ,  1n which o n e ,  po o r ly -  

formed canal was found.

Nodal Anatomy and Vascu la tu re

One o f  th e  most I n t e r e s t i n g  f e a t u r e s  of  t h e  primary stem 

anatomy 1n subg.  Grammadenla 1s I t s  nodal anatomy, o r  l e a f -  

node continuum (a modif ied  term In t h e  s p i r i t  of Howard, 

1974).  The node 1s here  d e s c r i b e d ,  f i r s t  w ith  r e f e r e n c e  to  

l e a f  t r a c e s ,  then t o  b ranches ,  f o r  t h e  sake of c l a r i t y .

The nodes with  r e f e r e n c e  t o  l e a f  t r a c e s  a re  d e sc r ib e d  b a s l -  

p e t a l l y ,  whi le  those  of th e  b ran ch es ,  a c r o p e t a l l y ,  t o  c o i n ­

c i d e  with  t h e i r  r e s p e c t i v e  development.

Inmedla te ly  below th e  shoot  apex ,  th e  s t e l a r  procambium 

I s  d i s c e r n i b l e ,  appear ing  as  a con t inuous  r i n g ,  w ith  no 

d i s c r e t e  protoxylem elements  d i s c e r n i b l e  u n t i l  approx imate ly  

a f t e r  P4. Each l e a f  c o n t r i b u t e s  one midr ib  t r a c e  to  the  

s t e l e ,  and two l a t e r a l  t r a c e s  t o  th e  c o r t i c a l  system. As 

t h e  l e a f  j o i n s  th e  s tem,  t h e  c r e s c e n t i c  midr ib  forms an 

oval t r a c e  which connec ts  d i r e c t l y  t o  th e  s t e l e ,  w i thou t  

anastomosing with  any o th e r  t r a c e ,  whi le  each c o r t i c a l
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t r a c e  j o i n s  a s e p a r a t e  c o r t i c a l  sympodlum (F1gs.  7a ,  7b,

7c ,  7 d ) .  In a l l  stems examined, t h e  l a t e r a l  t r a c e s  do 

no t  j o i n  t h e i r  r e s p e c t i v e  c o r t i c a l  sympodla s im u l t a n e o u s ly ,  

t h e  " ca th o d lc "  t r a c e  normally  j o i n i n g  I t s  sympodlum a p p ro x i ­

mate ly  140 t o  150 microns above th e  “anodic"  ( I t  1s Impor tan t  

t o  no te  t h a t  th e  terms “anodic"  and "ca thod lc"  were c r e a t e d  

t o  I n d i c a t e  th e  f i r s t  and second l a t e r a l  t r a c e  t o  dep a r t  

from th e  stem t o  th e  l e a f  when a sequence Is  viewed a c r o -  

p e t a l l y ) .  In a d d i t i o n ,  midr ib  t r a c e s  do not fuse  with 

ne ighbor ing  sympodla b u t ,  r a t h e r ,  b a r e ly  touch them on 

e i t h e r  r a d i a l  f a c e .  The v a s c u la r  r e c o n s t r u c t i o n  ( F i g .  8) 

shows t h e  r e l a t i o n s h i p  o f  t h e  c o r t i c a l  sympodla to  the  

s t e l a r ,  a long  with  th e  2/5  p h y l l o t a c t l c  p a t t e r n  ( 2 + 3  con­

t a c t  p a r a s t l c h l e s ) . The same sequence I s  repea ted  In F igures  

9a th rough  9c ,  where l o n g i tu d in a l  s e c t i o n s  through th e  shoot 

a p ica l  reg ion  reveal t h e  I n s e r t i o n  o f  t h e  c a th o d lc  t r a c e  

( F ig .  9a) on I t s  Independent c o r t i c a l  sympodlum, fol lowed by 

t h a t  o f  t h e  m idr ib  t r a c e  (F1g. 9b) on t h e  s t e l e ,  and f i n a l l y ,  

t h e  anodic  ( F ig .  9c) on I t s  r e s p e c t i v e  c o r t i c a l  sympodlum. 

Another Im por tant  f e a t u r e  revea led  by t h e  r e c o n s t r u c t i o n  

( F i g .  8) I s  t h e  autonomy o f  each c o r t i c a l  sympodlum.

Thus, th e  l e a f -n o d e  continuum o f  subg. Grammaden1a may be 

d e sc r ib e d  as un1lacunar-one  t r a c e ,  w ith  two a d d i t i o n a l  t r a c e s  

from the  c o r t i c a l  system ( F ig .  9 d ) ,  accord ing  t o  t h e  c l a s s i ­

f i c a t i o n  proposed by Howard (1974, 1979) .  This system 1s



35
un iq u e ,  not on ly  w i th in  t h e  Myrslnaceae ,  bu t  1n th e  Magnollo- 

p h y ta .  I t  1s most s i m i l a r  t o  t h a t  r e p o r t e d  by B al four  and 

P h l l lp so n  (1962) f o r  Chlmonanthus f r a g r a n s  (C a ly ca n th a ce a e ) .  

One p r i n c i p a l  d i f f e r e n c e  between t h e  two systems 1s t h a t  In 

Grammadenla, t h e  c o r t i c a l  system 1s e s t a b l i s h e d  Immediately 

below t h e  shoot apex ,  such t h a t  t h e  procamblal a r e a s  f o r  each 

c o r t i c a l  sympodlum d i f f e r e n t i a t e  synchronously  w i th  th e  

s t e l a r  procambium. However, In Chlmonanthus. t h e  c o r t i c a l  

system does not appear  u n t i l  well  below t h e  shoot  apex .

In a d d i t i o n ,  B a l fou r  and Phi U pson  In d ic a t e d  t h a t ,  a l though  

th e  c o r t i c a l  system o f  Chlmonanthus 1s Independent o f  the  

s t e l e ,  each sympodlum 1s l a t e r a l l y  connected t o  t h e  o t h e r ,  

whi le  In subg. Grammadenla. each 1s autonomous. Reasons 

f o r  t h e s e  d i f f e r e n c e s  1n c o n s t r u c t i o n  a re  not r e a d i l y  

a p p a r e n t ,  but th e  f a c t  t h a t  th e  p h y l l o t a x l s  o f  Chlmonanthus 

1s d e c u s s a t e ,  whi le  t h a t  of  Grammadenla 1s s p i r a l ,  may 

be s i g n i f i c a n t .  Consequences o f  t h i s  unique le a f -n o d e  con­

tinuum In c l a s s i f y i n g  l e a f  vena t ion  a r c h i t e c t u r e  a r e  d i s ­

cussed in t h a t  s e c t i o n .

Branching In subg.  Grammadenla I s  e x c l u s i v e l y  s y l l e p t l c  

( s e e  MORPHOLOGY- Habit  and A r c h i t e c t u r e ) . Although s y l l e p t l c  

b ranch ing  was s tu d i e d  1n Myrslne f l o r i d a n a  A. DC. by Wheat 

(1980) and I s  I m p l i c i t  1n the  d a ta  o f  Ogura (1937) f o r  

A r d l s l a  subg. B la d h la . t h e  v a s c u l a r i z a t i o n  o f  t h e  shoot In 

subg.  Grammadenla 1s d i s t i n c t  from any type  known th u s  f a r  

in  th e  fam i ly .  As F igure  10a shows, t h e  branch s t e l a r  t r a c e
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le av e s  one gap in  t h e  s te in 's  s t e l e  a lmost s im u l taneous ly  

with  th e  fo rmation  o f  a branch In t h e  c a th o d lc  c o r t i c a l  

sympodlum. Then, t h e  anodic  sympodlum branches t w i c e ,  f o r ­

ming two bundles  (F1g. 10b ) ,  one o f  which d i v i d e s  a g a i n .  

Concom itan t ly ,  t h e  c a th o d lc  t r a c e  branches  tw i c e ,  t h e  

l a t t e r  product anastomosing with  th e  f i r s t - f o r m e d  one .  Sub­

s e q u e n t l y ,  t h e  e a r l i e s t - f o r m e d  bundle of  t h e  anodic  t r a c e  

e n t e r s  th e  hypopodlum as  t h e  second anodic t r a c e  d i v i d e s  

a g a i n ,  t h e  p roduct  o f  which l a t e r  anastomoses  with  1t  ( F i g .  

lOd) .  Then, t h e  second and t h i r d  p roduc ts  o f  th e  anodic  

c o r t i c a l  t r a c e  anastomose and e n t e r  th e  branch base  s im u l ­

t a n e o u s ly  with  t h e  c a th o d lc  c o r t i c a l  t r a c e  (F1g. lO e ) .  Thus, 

th e  hypopodlum base  has t h r e e  c o r t i c a l  b u n d le s ,  two o f  which 

a re  p roduc ts  o f  th e  anodic  c o r t i c a l  sympodlum, and one of  

which Is  a product o f  th e  c a th o d lc  one (F1g. l O f ) .  L a t e r ,  

t h a t  c o r t i c a l  sympodlum which o r i g i n a t e s  from th e  f i r s t -  

produced anodic  t r a c e  branches  once more ,  a s  does t h e  

sympodlum whose o r i g i n  was from th e  c a th o d lc  t r a c e ,  t o  form a 

c o r t i c a l  system o f  f i v e  sympodla t y p i c a l  o f  t h e  s tem. I t  Is  

Important t o  no te  t h a t  th e  o t h e r  two bundles  a r e  formed 

concom i tan t ly  with  t h e  development o f  t h e  p r o p h y l l s .

The f a c t  t h a t  th e  c o r t i c a l  branch sympodla a r e  con t inuous  

with  t h e i r  a x l l l a n t  l e a f  and a t  no t ime anastomose with  t h e  

s t e l a r  t r a c e  I s  y e t  ano ther  nodal f e a t u r e  a b s o l u t e l y  unique 

to  subg.  Grammadenla. based on d a ta  accumulated t o  d a t e .  In 

both  A rd l s l a  subg. Bladhla  (Ogura,  1937) and Hyrslne



f l o r l d a n a  (Wheat, 1980),  t h e  c o r t i c a l  sympodla anastomose 

w ith  t h e  s t e l a r  t r a c e  by what Wheat termed “b r idge  bundles'*.  

In a d d i t i o n ,  t h e  most Impor tan t f e a t u r e  o f  Wheat 's  r e s u l t s  

1s t h a t  th e  c o r t i c a l  bundles  of  f lyrs lne  f l o r l d a n a  a r e  no th ing  

more than l a t e - f u s i n g  (when viewed b a s l p e t a l l y )  o r  p recoc ious  

(when viewed a c r o p e t a l l y )  l e a f  t r a c e s ,  th u s  making th e  node 

t r 1 l a c u n a r ,  t h r e e - t r a c e  fo r  a l l  p r a c t i c a l  pu rposes .  The 

same 1s t r u e  f o r  t h e  s i t u a t i o n  d e sc r ib e d  by Ogura (1937) 

f o r  A rd l s l a  s l e b o l d l i . l e n t l g l n o s a  and A. c o n r n u d e n ta t a . 

The lack  o f  a c o r t i c a l  system 1n t h e  o th e r  taxa  o f  subg. 

Blahdla  s tu d i e d  by Ogura may be c o r r e l a t e d  with  t h e i r  

p r o s t r a t e ,  weakly woody h a b i t .

The r e l a t i o n s h i p  o f  t h e  v a sc u la r  system o f  subg. Gramma­

den la  to  t h e  r e s t  o f  Cyblanthus  1s not f u l l y  re so lv ed  a t  

p r e s e n t ,  owing to  la ck  o f  m a t e r i a l .  I t  appears  t h a t  t h e  

r e s t  o f  th e  genus Cyblanthus  may have th e  same system, o r  

one 1n which t h e  s t e l a r  bundles anastomose with  each o t h e r .  

However, 1 t  does appear  t h a t ,  a t  l e a s t  In subgenera H lcro-  

conomorpha. L a x l f l o r u s . and We1gelt1a. t h e  s t e l a r  and 

c o r t i c a l  systems a re  Independent .  This w i l l  be an Impor­

t a n t  avenue o f  r e s e a r c h ,  a long with  t h a t  o f  th e  s i t u a t i o n  

1n t h e  genus Embella Burman, as  monographic work In Cybian- 

th u s  c o n t i n u e s .
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Leaf A r c h i t e c tu r e

All s p e c i e s  of subg. Grammadenla have p e r f e c t ,  b a s a l ,  

acrodromous ( sensu Hickey, 1979) lea f  venat ion  

F ig .  11 ) .  Although t h e  two marginal ve ins  a re  about one- 

h a l f  th e  d iam e te r  o f  t h e  m id r ib ,  they  a re  m orphogene t lca l ly  

primary because o f  t h e i r  d i r e c t  l i n k  to  th e  c o r t i c a l  sympodla 

o f  th e  stem ( see  Primary Stem, Nodal Anatomy and Vascula­

t u r e ) .  The marginal ve ins  have numerous f ree -e n d in g  

secondary b ranches ,  forming an I r r e g u l a r ,  Incomplete  margin ,  

( F i g .  12a) g iv in g  th e  l e a f  a semlcraspedodromous a s p e c t .  

Secondary,  p in n a te  vena t ion  u n i t e s  th e  marginal and m idr ib  

v e i n s ,  each ve in  appear ing  to  g ive  r i s e  t o  seve ra l  t e r t l a r l e s  

( F i g .  12b) .  The t e r t i a r y  vena t ion  i s  v a r i a b l e ,  from compo­

s i t e  I n t e r s e c o n d a r y ,  t o  weakly p r e c u r r e n t .  Each t e r t i a r y  

ve in  has a d l l a t a t e d  te rminus  which Is  not a s s o c i a t e d  with 

any I d l o b l a s t l c  s t r u c t u r e  ( F ig .  1 2 c ) .  Hany p s e u d o t e r t l a r l e s ,  

formed by branching  o f  t h e  marginal primary v e i n ,  form qua­

d ra n g u la r  a e r e o l e s ,  whi le  those  t e r t l a r l e s  formed by th e  

secondary  ve ins  o f  t h e  main laminar body anastomose t o  form 

pentagonal a e r e o l e s .  No r e l a t i o n  appears  t o  e x i s t  w i th  r e ­

gard t o  p o s i t i o n  o f  11so-$ch1zogenous c a v i t i e s ,  hydropo tes ,  

and t e r t i a r y  vein  end ings  (F ig .  1 2 a ) .  The s c a r io u s  margin 

and a p i c a l  mucro a r e  no t  v a s c u l a r i z e d .
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Within th e  Myrs lnaceae ,  acrodromous vena t ion  1s found 

on ly  1n subgenus Grammadenla and In th e  monotyplc genus 

Vegaea Urban, c o i n c i d e n t a l l y  t h e  only  o t h e r  e p ip h y te  1n the  

fa m i ly .  Vegaea 1s a l s o  t h e  only  o th e r  member o f  th e  family  

w i th  t r u l y  s e s s i l e  l e av es  and mucronate l e a f  a p i c e s .  These 

f e a t u r e s  n o tw i th s t a n d in g , 1 t  has been shown t h a t  Vegaea 1s 

no t  r e l a t e d  t o  Cyblanthus  1n th e  PHYLOGENY s e c t i o n .

The remainder  o f  t h e  genus Cyblanthus has eucamptodro- 

mous v e n a t i o n , w i th in  which brochldodromous 1s th e  most 

f r eq u e n t  t y p e .  Mez {1902, 1905, 1920) and Lundell (1968, 

1976) have used th e  presence  o r  absence o f  a prominent 

marginal nerve t o  d i s t i n g u i s h  s p ec ie s  groups w i th in  subg. 

Grammadenla. 1 have found t h a t  t h i s  c h a r a c t e r  v a r i e s  with 

d ry ing  t e c h n i q u e ,  and 1n f a c t ,  many o f  th e  t ax a  with a l l e ­

gedly  Inconspicuous  marginal nerves  a c t u a l l y  have more p r o to -  

xylem s t r a n d s  than those  with  a l l e g e d l y  conspicuous ones .

Leaf His to logy

In subg.  Grammadenla. s y s t e m a t i c a l l y  usefu l  l e a f  h i s t o l o ­

g i c a l  f e a t u r e s  a r e  found 1n th e  e p id e r m is ,  p a l i s a d e ,  and to  

a l e s s e r  e x t e n t ,  t h e  mesophyl l .  All s p ec ie s  have hypostoma- 

t l c  l e av e s  with  p a r a c y t l c  stomata (F1gs.  12d, 1 2 e ) , a f e a t u r e  

known o th e rw ise  1n th e  family  only  f o r  Wallenia yunquensls  

(Howard, 1969) .  A p r e l im in a ry  survey ( P lp o ly ,  unpub.)  and 

th e  work of Agost in i  (1971) I n d i c a t e  t h a t  anomocytlc and
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a n l s o c y t l c  stomata  a re  th e  most common ty p es  w i th in  th e  genus 

C yb lan thus . The guard c e l l s  a r e  s l i g h t l y  sunken (F1g. 12f)  

but a r e  not In c r y p t s .  The s u b s i d i a r y  and a l l  o t h e r  e p i d e r ­

mal c e l l s  (save  th e  s u b s i d i a r y  c e l l s  o f  hydropotes)  have 

t h i c k  c u t l c u l a r  wax d e p o s i t e d  above t h e  w a l l s .

On th e  abax la l  s u r f a ce  o f  a l l  s p ec ie s  (and on both s u r ­

f a c e s  o f  £ .  magnus subsp . asymm etr lcus) . numerous hydropotes  

("w a te r  d r i n k e r s " ,  a f t e r  Mayr, 1915) a r e  found. hydropo tes ,  

d e sc r ib e d  by Mayr (1915) and GrUss (1927a, 1927b) have been 

re p o r t e d  f o r  numerous submerged a q u a t i c s .  The hydropote  of 

Grammadenla ( F i g s .  13a ,  13b, 13c) 1s composed o f  f i v e  t o  

seven s u b s id i a r y  c e l l s ,  a c e n t r a l  foo t  c e l l ,  a basa l  c e l ) ,  

a s t a l k  c e l ) ,  and up t o  twelve cap c e l l s .  In e a r l y  ontogeny, 

a mucilag inous  subs tance  accumula tes  around th e  basa l  c e l l  

(F1gs .  13d, 13e) .  L a t e r ,  t h e  cop breaks  o f f ,  l e av ing  a 

mucilag inous  r in g  around th e  broken basal  c e l l  ( F ig .  1 3 f ) .

The fun c t io n  o f  hydropotes  1s d is cu s sed  under ECOLOGICAL 

ANATOMY. Within th e  Myrslnaceae ,  hydropotes  a re  unique t o  

subg. Grammadenla. based on d a ta  accumulated t o  d a t e .

Table  3 r e v e a l s  t h a t  t h e  I n t e r n a l  l e a f  h i s to lo g y  1s o f  

l i t t l e  d i a g n o s t i c  use fo r  s p e c i f i c  d e l i m i t a t i o n ,  as  on ly  

t h r e e  c h a r a c t e r s  have unique s t a t e s  w i th in  a given s p e c i e s .  

All s p e c i e s  have d ru se s  1n t h e  uppermost ( a d a x l a l )  l a y e r  o f  

t h e  mesophyll  (F1g. 1 4 a ) .  The occu r rence  o f  abax la l  p a l i s a d e  

parenchyma In C. U n e a t u s  (F1g.  14b, 1 4 c ) ,  th e  only  savanna 

s p e c i e s  o f  th e  subgenus,  1s un iq u e .  L ikewise ,  t h e  homogene­
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ous adax la l  ep iderm is  o f  C* p l r e s l l  ( F ig .  14d) and th e  occur­

rence  o f  b u l l l f o r m  hypodermal 1 d1ob las t s  I n s id e  t h e  abax la l  

ep id e rm is  o f  £ .  marg lna tus  (F1g.  14e) a r e  a l s o  usefu l  f e a ­

t u r e s  1n d e l i m i t i n g  t h e s e  t a x a .  The p resence  o f  phloem In 

I s l a n d s  (F1g. 14b) and th e  p resence  o r  absence o f  p e r iv a s c u ­

l a r  f i b e r s  (F ig .  14 f ,  14g) ,  do no t  appear  t o  have s i g n i f i ­

c an t  s y s te m a t ic  o r  e co lo g ic a l  c o r r e l a t i o n .  The two c h a r ac ­

t e r s  which a re  o f  obvious  e co lo g ic a l  s i g n i f i c a n c e ,  c u t l c a l  

t h i c k n e s s  and mesophyll packing (Table 3 ) ,  show t h a t  t h e  

Guayana Highland taxa  a l l  have c u t i c l e s  g r e a t e r  than  12 

microns 1n t h i c k n e s s ,  whi le  a l l  o t h e r s  have t h i n n e r  ones .

In a d d i t i o n ,  t h e  only  o b l l g a t e l y  e p i p h y t i c  canopy t a x o n ,  C. 

c o s t a r l c a n u s , has a d i f f u s e  r a t h e r  than  a compact mesophyl l .

F igure  15 shows th e  unusual l e n t i c u l a r  c e l l s  o f  the  

e p id e r m is ,  a s s o c i a t e d  with  what a r e  here  termed hypoder­

mal 1 d 1 o b l a s t s .  The 1 d 1 o b la s t s ,  r e p o r te d  by Grosse (1908) ,  

and though t  t o  s t o r e  w ater  by Esau, (1965) a re  somewhat 

b u l l l f o r m  In sh ap e ,  and may have a fu n c t io n  s i m i l a r  t o  those  

found In many monocots.  I observed many p l a n t s  o f  C. c o s t a ­

r l c a n u s  subsp .  c o s t a r l c a n u s  with  leaves  which appeared t o  

be l o n g i t u d i n a l l y  fo lded  a t  mid-day In t h o s e  p l a n t s  exposed 

t o  f u l l  s u n l i g h t .  L a t e r ,  a f t e r  s u n s e t ,  th e  l eaves  were once 

aga in  open , as  well  as  1n th e  e a r l y  morning hours .  The 

c e l l s  here  termed hypodermal 1d1ob1asts appear  homologous 

w i th  th o se  r e p o r te d  by Grosse (1908) f o r  t h e  genus Honoporus, 

whose c e l l s ,  l i k e  t h e s e ,  a c t u a l l y  have t h e i r  o r i g i n  1n th e



Taxon

C. p ta r ie n s l s

C. l in e a tu s

C . Magnus 
subsp . Magnus

C. Magnus
subsp . a sy am etricu s

C. p i r e s i l

C. Marginatus

C. c o s ta r lc a n u s  
subsp . c o s ta r lc a n u s

C. c o s ta r lc a n u s  
subsp . acum inatus

C. costarlcanus 
subsp. panaMensis

C. c o s ta r lc a n u s  
subsp . Morii

C. p a r a s i t i c u s

Leaf Anatom ical F eatures

Key: + =

C u tic le  Thickness 
(Microns)

12-14

12-14

3 .6 -7 .2

7 .2 -9 .6  

12-14 

4 .8 -7 .2

2 .4 -4 .8

7 .2 -9 .6

2 .4 -4 .8

6 . 0 - 8.4  

3 .6 .- 6 .0

TABLE 3

o f Cyblanthus subgenus GraaMadenia 

p re s e n t;  -  * absen t

P a lisa d e
Symmetry

D o rs iv e n tra l

B ifa c ia l

D o rs iv e n tra l

D o rs iv e n tra l

D o rs iv e n tra l

D o rs iv e n tra l

D o rs iv e n tra l

D o rs iv e n tra l

D o rs iv e n tra l

D o rs iv e n tra l

D o rs iv e n tra l

Epiderm al C ell 
CoMposltion

Heterogeneous

Heterogeneous

H eterogeneous

Heterogeneous

Homogeneous

Heterogeneous

Heterogeneous

Heterogeneous

Heterogeneous

H eterogeneous

Heterogeneous

He sophy11 
Packing

Compact

Compact

Compact

Compact

Compact

Compact

D iffu se

D iffu se

D iffu se

D iffu se

Compact



TABLE 3 (C ont'd)

Leaf Anatom ical F eatures o f  Cyblanthus subgenus Graaaudenia

Taxon Canal
D is tr ib u t io n

C. p ta r i e n s l s L inear

C. U n e a tu s L inear

C. magnus 
subsp . magnus

Forming r in g  
& above m idrib

C. magnus
subsp . a sy am etricus

Forming r in g  
& above m idrib

C. p i r e s i i L inear

C. m arg lnatus Forming r in g

C. c o s ta r lc a n u s  
subsp . c o s ta r lc a n u s Forming r in g

C. c o s ta r lc a n u s  
subsp . acum inatus L in ear

C. c o s ta r lc a n u s  
subsp . panamensls L inear

C. c o s ta r lc a n u s  
subsp . m o rli L inear

C. p a r a s i t i c u s L inear

P e r iv a s c u la r  B u lllfo rm  C e lls  Phloem
F ib e rs  Lower Epiderm is Is la n d s

H ell-d ev elo p ed  -  +

H ell-developed  -  +

H ell-developed

H ell-d ev elo p ed  -  -

H ell-developed

H ell-developed  + +

Poorly developed -  +

H ell-developed

H ell-developed  -  +

Poorly  developed -  -

H e ll-developed  -  -
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e p id e r m is .  These c e l l s  occur  1n every  s p e c i e s  o f  subg. 

Grammadenla. bu t d i f f e r  between th e  s p ec ie s  1n te rms  of  

abundance.  Only £ .  p ires11  has an ep idermis  e n t i r e l y  com­

posed o f  l e n t i c u l a r  c e l l s  superposed  over t h e  1d1ob las t s  

( F ig .  14d) .  F igu res  15a and 15c show th e  d i s t r i ­

bu t ion  of t h e s e  c e l l  complements In C.  p t a r i e n s l s  and £ .

1 i n e a t u s . r e s p e c t i v e l y .  F igures  15b and 15d show t r a n s ­

v e r se  and l o n g i tu d in a l  s e c t i o n s  through leaves  of  c o s t a ­

r l c a n u s  subsp .  c o s t a r l c a n u s . which I n d i c a t e  t h a t  t h e s e  

c e l l s  a re  not s e c t i o n in g  a r t i f a c t s .

In f lo r e s c e n c e  and F lo ra l  Anatomy

Although apparen t  d i f f e r e n c e s  e x i s t  between th e  t h r e e  

ty p es  o f  I n f l o r e s c e n c e s ,  f lex u o u s - re d u ce d ,  f l e x u o u s ,  and 

s t r a i g h t  ( s ee  MORPHOLOGY). I have found t h a t  a l l  a r e  s im p le ,  

monopodlal racemes.  The i n f l o r e s c e n c e  r a c h l s  and ped ice l  

have s t e l e s  w i thou t  accompanying c o r t i c a l  t r a c e s .  The 

g l a n d u l a r - p a p l l l a e  o f  t h e  i n f l o r e s c e n c e  r a c h l s  and ca lyx  

tube  a re  d i s t i n c t  from th o s e  found on th e  branches (F1g. 

16d) .

All f low ers  of  subg.  Grammadenla have s imple  v a s c u la tu r e  

and reveal  no s i g n i f i c a n t  d i f f e r e n c e s  a t  th e  s p e c i e s  l e v e l .  

One t r a c e  s u p p l i e s  each ca lyx  l o b e ,  c o r o l l a  l o b e ,  and 

stamen. Although t h e  ovary I s  u n i l o c u l a r ,  t h e r e  a r e  f i v e  

w e l l -dev loped  do rsa l  c a rpe l  t r a c e s ,  and te n  v en t ra l  o n es .



such t h a t  two v e n t r a l  t r a c e s  a r e  a s s o c i a t e d  with  each do rsa l  

one .  This I n d i c a t e s  t h a t  t h e r e  a r e  f i v e  c a r p e l s .  The g la n -  

d u l a r - g r a n u l e s  a r e  a c t u a l l y  p a p i l l a t e  t r l c h o m e s ,  composed 

o f  a fo o t  c e l l ,  s t a l k  c e l l  and fou r  t o  e i g h t  a p i c a l  c e l l s  

(F1gs.  16a ,  16b) .  The term g l a n d u l a r - g r a n u l e ,  co ined by 

Agost in i  (1971) I s  used 1n o rd e r  t o  avoid  confus ion  with 

th e  numerous o th e r  ty p es  o f  p a p i l l a e  p re s e n t  In th e  family  

(G ro sse ,  1908).  A e s t i v a t i o n ,  used by Mez (1902) as a 

p r i n c i p a l  d i a g n o s t i c  c h a r a c t e r  f o r  s p e c i e s  groups w i th in  

t h e  subgenus was found t o  be v a r i a b l e  w i th in  th e  same I n f l o ­

re sc e n c e .  As Lundell (1976) r e p o r t e d ,  both d e x t r o r s e l y  and 

s l n l s t r o r s e l y  Im b r ica te  c o r o l l a s  a r e  f r e q u e n t ly  p re sen t  

1n £ .  c o s t a r l c a n u s  subsp . c o s t a r l c a n u s . I have found t h i s  

1n a l l  s p e c i e s ,  and have a l s o  found t h a t  the  c o n to r t e d  c o r o l ­

l a s  d e sc r ib e d  by Mez (1902) f o r  severa l  s p e c i e s ,  a re  a c t u a l l y  

a b e r r a n t l y  I m b r i c a t e .  This was e a s i l y  d i s c e r n e d ,  a s  the  

amount of  o v e r l a p  o f  each p e r i a n t h  member I s  unequal .  The 

g l a n d u l a r - l e p l d o t e  s c a l e s  o f  t h e  ovary (F1g. 15c) a re  Iden­

t i c a l  t o  those  d e sc r ib e d  by Agost in i  (1971) f o r  Cyblanthus  

subg.  Conomorpha.

F lo r a l  anatomy may be taxonom lca l ly  usefu l  when more 

l i q u i d - p r e s e r v e d  f lowers  o f  r e p r e s e n t a t i v e  subgenera  have 

been c o l l e c t e d  and can be s t u d i e d .  The v a s c u la r i z e d  s tamlnal  

tube  lobes  r e p o r te d  by Agost in i  (1971) f o r  subg. Conomorpha 

have not been found 1n subg, Grammadenla. I t  may be p o s s ib l e  

t h a t  t h e r e  I s  some c o r r e l a t i o n  with  lobe v a s c u l a r i z a t i o n  and
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c o r o l l a  shape ,  o r  a n th e r  p o s t u r e ,  as  t h e  c lad e  Inc lud ing  

subg.  Conomorpha has cupul l fo rm  c o r o l l a s  w i th  d l s t a l l y  

recurved  a n t h e r s ,  whi le  t h e  c l a d e  in c lu d in g  Grammadenla has 

r o t a t e  c o r o l l a s  w i th  e r e c t  a n t h e r s .

Wood Anatomy

Before th e  p r e s e n t  I n v e s t i g a t i o n ,  th e  wood o f  Grammadenla 

was known only  from s c a t t e r e d  r e p o r t s  by Dodswell and Record 

(1936) ,  Record (1936a , 1936b) and Wil l iams (1928, 1936).  

M etca l fe  and Chalk (1957) r e p o r t  on th e  genera l  f e a t u r e s  o f  

t h e  Myrs lnaceae ,  and in d i c a t e d  t h a t  th e  wood o f  Grammadenla 

c o n t a i n s  rays  with  c r y s t a l s  and schlzogenous 1 d 1 o b la s t s ,  

which were not found 1n t h e  p r e s e n t  s tu d y .  Given th e  high 

frequency  o f  g e n e r i c  m lsd e te rm ln a t io n s  among herbarium spe ­

cimens o f  th e  fam i ly ,  t h e  r e p o r t s  fo r  Grammadenla. Cyblanthus  

and o th e r  genera 1n Metca l fe  and Chalk (1950) cannot be 

r e l i e d  upon. This 1s t o  be expec ted  1n a family  with  a 

c u r r e n t l y  c h a o t i c  s i t u a t i o n  with  rega rd  t o  gen e r ic  l i m i t s .

As I n d ic a t e d  1n Table 1,  a t o t a l  o f  fou r  s p e c i e s ,  r e p r e ­

s e n t i n g  a l l  h a b i t a t  types  found in th e  genus,  were s t u d i e d .  

All q u a l i t a t i v e  f e a t u r e s  among s p e c i e s  were I d e n t i c a l ,  and 

th e  only s i g n i f i c a n t  q u a n t i t a t i v e  d i f f e r e n c e  was t h a t  C,  

c o s t a r l c a n u s  subsp .  c o s t a r l c a n u s  had a s l i g h t l y  h igher  

p e rcen tag e  o f  s o l i t a r y  pores per  square  m i l l i m e t e r .  There­

f o r e ,  on ly  a subgener ic  d e s c r i p t i o n  1s provided below. Ter-
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mlnology fo l low s  t h a t  o f  t h e  I n t e r n a t i o n a l  A sso c ia t io n  of  

Wood Anatomis ts  (1967) .

Mood d i f f u s e - p o r o u s ,  t h e  growth r i n g s  f a i n t  (F1g.  17a) 

o r  a b sen t  (F1g.  17b);  v e s s e l s  mostly  1n r a d i a l  m u l t i p l e s  

o f  2—4 ( -12) (F1g.  17b. 17c .  17d);  s o l i t a r y  pores  l e s s  than 

40% per sq .  mm (excep t  In £ .  c o s t a r l c a n u s  subsp .  c o s t a r l ­

c a n u s . 65-81%), 8-13 per s q .  mm, r a r e l y  1n c o n t a c t  w i th  t h e  

r a y s ;  v e s s e l s  mostly  hexagona l ,  t a n g e n t i a l  d iam e te r  88-125 

m ic rons ;  vesse l  member len g th  340-400 microns .  P e r f o r a t i o n s  

s imple  ( F i g s .  17c ,  17d) ,  t h e  end w a l l s  o b l iq u e  (F1g. 1 8c ) ,  

a t  t imes a lmost t r a n s v e r s e  ( F i g .  17d);  I n t e r v a s c u l a r  p i t s  

a l t e r n a t e ,  t r a n s i t i o n a l  ( F i g s .  18b, 18c,  19a-19b) ,  8-11 mi­

c rons  dlam.  V e sse l - r a y  and v e s s e l - a x i a l  parenchyma p i t s  

oval t o  rounded, f u l l y  bordered (F1gs.  18d, 1 7 c ) .  Tyloses 

not p r e s e n t .  F l b e r - t r a c h e l d s  n o n - s e p ta t e  ( F i g s .  17a ,  18d) 

s im p le ,  w i th  c i r c u l a r - b o r d e r e d  p i t s  on r a d i a l  w a l l s ,  non- 

g e l a t l n o u s ,  500-800 microns In l e n g t h .  Rays m u l t l s e r l a t e ,  

h e t e r o c e l l u l a r  type  I I  ( F ig s .  2 0 a -2 0 c ) ,  mostly  l e s s  than 

2 per  sq .  mm, composed most ly  o f  square  c e l l s  ( F ig .  1 9a ) ,  

w ith  weakly procumbent c e l l s  and u p r ig h t  c e l l s  (20a ,  20b ) ,  

always with  sh ea th  c e l l s  ( F i g .  19d ) ,  ( 2 - ) 3 - 5 ( - 7 )  c e l l s  wide,  

up t o  1400 microns  h igh ,  a l l  c e l l s  f r e q u e n t l y  with  s to ra g e  

p r o d u c t s .  Axial parenchyma scan ty  p a r a t r a c h e a l , t h e  p i t t i n g  

c i r c u l a r - b o r d e r e d ,  t h e  s t r a n d s  t o  10 c e l l s  lo n g .  C r y s t a l s  

and r e s i n  c a n a l s  not p r e s e n t .

P r e l im in a r y  d a ta  a v a i l a b l e  f o r  th e  genus Cyblanthus  as  a
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whole I n d i c a t e s  t h a t  wood f e a t u r e s  may be taxonomlcal ly  u se ­

fu l  a t  t h e  subgener ic  l eve l  ( PI p o ly , 1983a) .  For example,  an 

as  y e t  undesc r ibed  s p e c i e s  o f  subg. Comomyrslne ( O l lgaard  

19401) c o n ta in ed  s e p t a t e  f i b e r s ,  and s t a r c h  In t h e  r a y s ,  

a x i a l  parenchyma and f i b e r s .  I have re p o r te d  t h a t  subg.  

Conomorpha has s h o r t  u n 1 s e r i a t e  and b 1 s e r i a t e  rays  (P Ip o ly .  

1983a) .  whi le  subg. L a x l f lo ru s  has only  m u l t l s e r l a t e  rays  

which a r e  up t o  12 c e l l s  w ide ,  and so long t h a t  t h e i r  ends 

a r e  not Inc luded  1n a t y p i c a l  s e c t i o n .  I t  1s hoped t h a t  

f u r t h e r  f ie ldw ork  w i l l  a l low th e  c o l l e c t i o n  o f  w el l -vouchered  

wood to  ex p lo re  t h e  taxonomic u s e f u ln e s s  o f  t h e s e  f e a ­

t u r e s  as th e  subgener ic  cladogram In t h e  p r e s e n t  work Is 

t e s t e d .

Ecologica l  Anatomy/Morphology

As was d i s c u s s e d  In th e  Primary Stem and Leaf His to logy  

s e c t i o n s ,  s eve ra l  f e a t u r e s  o f  subg.  Grammadenla a re  unique 

t o  I t .  and a r e  c o r r e l a t e d  with  I t s  e p l p y t l c  growth h a b i t .  

I n c lu d in g  th e  d l a g e o t r o p l c  r o o t ,  s e s s i l e ,  a u r l c u l a t e  l e a v e s ,  

u s u a l l y  aerenchymatous Inne r  c o r t e x ,  and hydropotes  on the  

l e a f  s u r f a c e .  In a d d i t i o n ,  th e  parenchymatous Inner  c o r t e x  of  

£ .  U n e a t u s  1s of  secondary o r i g i n ,  a long with  t h e  dense ly  

g l a n d u l a r - p a p i l l a t e  b r a n c h le t  a p i c e s ,  th e  t h i c k  c u t i c l e  and 

pachycaulous  t ru n k  a re  a d a p t a t i o n s  t o  I t s  savanna h a b i t a t .

Within t h e  primary s tem, th e  unique p resence  o f  c o l l e n -
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chyma In £ .  magnus 1s most i n t e r e s t i n g  because o f  t h e  d i f f e ­

rence  In p i t h  collenchyma ty p es  between s u b sp e c ie s .  In 

subsp .  magnus, both  t h e  o u t e r  c o r t i c a l  and p i t h  collenchyma 

a r e  ex t rem ely  w e l l -deve loped  and a r e  a n g u la r .  However, in  

subsp .  a sym m etr lcus . t h e  o u t e r  c o r t i c a l  type  1s a n g u la r ,  

whi le  t h e  p i t h  collenchyma may be termed t a n g e n t i a l  ( C a r l -  

q u l s t ,  1962).  o r  l a m e l l a r  (Esau. 1965) .  Why t h i s  d i f f e r e n c e  

occurs  i s  unknown, and no s t u d i e s  comparing r e l a t i v e  

s t r e n g t h s  o f  co l lenchym at lc  types  have been c a r r i e d  o u t .  I t  

1s I n t e r e s t i n g  t o  n o te  t h a t  collenchyma wall  t h i c k n e s s  has 

been shown t o  In c re a s e  with  motion Induced by wind (Walker.

1960).  In g e n e r a l ,  collenchyma I s  thought  to  p rov ide  g r e a t  

t e n s i l e  s t r e n g t h  concomitant with  f l e x i b i l i t y  and p l a s t i c i t y  

(Esau .  1936. 1965).

The p r i n c i p l e  d i f f e r e n c e  between the  s u b s p e c i e s 1 

h a b i t a t s  I s  t h a t  subsp .  magnus occurs  on mountains  with 

a l t l t u d l n a l l y  l a r g e  zones o f  c loud f o r e s t ,  a l e s s  windy and 

more equab le  environment when compare t o  t h a t  o f  subsp .  

asymm etr lcus . which occurs  In very wet,  but windy, open 

environments  on low mounta ins .

The parenchymatous Inner  c o r t e x  o f  £ .  U n e a t u s  1s com­

posed o f  c e l l s  which a r e .  In t r a n s v e r s e  s e c t i o n ,  somewhat 

more rounded than  t y p i c a l  parenchyma c e l l s .  The remainder o f  

s p e c i e s  1n t h e  subgenus have aerenchymatous In n e r  c o r t i c e s  

(Table  2 ) .  Aerenchyma, most f r e q u e n t ly  encoun te red  1n sub­

merged a q u a t i c s  (Esau, 1965; S l f t o n ,  1945, 1957) 1s thought
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t o  Improve gas exchange,  and t o  p rovide  s t r e n g t h  with  the  

l e a s t  p o s s i b l e  weight pe r  cub ic  volume (Will iams A Barber ,

1961).  The l a t t e r  a s s e t  would c e r t a i n l y  be s e l e c t i v e l y  

advantageous  f o r  an e p i p h y t e .  I t  I s  I n t e r e s t i n g  t o  no te  t h a t  

t a x a  which a re  not o b l l g a t e l y  e p l p e t r l c  o r  e p i p h y t i c ,  such as 

£ .  p t a r i e n s l s . _C. p l r e s l l , and C. U n e a t u s . l a c k ,  o r  have 

poor ly  developed aerenchyma.

The p resence  o f  hydropotes  I s  l ik e w ise  an unusual f e a t u r e  

o f  th e  subgenus normally  a s s o c i a t e d  w i th  submerged a q u a t i c s  

(Fahn, 1979).  Although even th e  savanna s p e c i e s ,  C.

U n e a t u s . has numerous hydropo tes ,  t h e i r  mineral  a b s o r p t iv e  

fu n c t io n  may be th e  c r i t i c a l  f a c t o r  r e s p o n s ib l e  f o r  t h e i r  

occu r rence  In subg.  Grammadenla. E legant  s t u d i e s  by LUttge 

(1964) and LUttge and Krapf (1972) have demonstra ted  th e  

u l t r a s t r u c t u r a l  and chemical dynamics o f  minera l  a b so rp t io n  

by hy d ro p o te s .  Not a s i n g l e  s p e c i e s  o f  subg. Grammadenla 

grows In what might be cons ide red  a n u t r i e n t - r i c h  e n v i ro n ­

ment .

DISTRIBUTION

Members of subg.  Grammadenla a re  l o c a l l y  common In mon­

t a n e  re g io n s  from th e  C o r d i l l e r a  de T l l a r S n ,  Costa Rica south  

( th rough  Panama) t o  Colombia, 1n th e  Andes from th e  s t a t e  o f  

Lara ,  Venezuela t o  t h e  depar tment of  Cuzco, Pe ru ,  a c r o s s  t h e  

con t iguous  Guayana Highland (sensu  Maguire,  1979) and In the



Lesser  A n t i l l e s .  Of t h e  seven s p e c i e s  recognized  In t h i s  

t r e a t m e n t ,  two s p e c i e s .  £ .  p l r e s l l  and C. p t a r i e n s l s . a re  

narrow endemics .  The former s p e c ie s  I s  r e s t r i c t e d  t o  g r a ­

n i t i c  o u tc ro p s  on Cerro  de la  N eb l lna ,  whi le  t h e  l a t t e r  1s 

endemic t o  t h e  Auy£n-tepuT-Ch1mantS F l o r l s t l c  Complex of  

Maguire (1979) .  While t h e  l a r g e  f l o r l s t l c  p rov ince  Pantepul 

(Mayr A Phelps ,  1967; Huber,  p e r s .  comm.) harbors  t h r e e  ende­

mic s p e c i e s ,  t h e  g r e a t e s t  morphological  d i v e r s i t y  among popu­

l a t i o n s  Is  seen in  Colombia, from which n ine  (h e re  t r e a t e d  as 

two) s p ec ie s  were d e s c r i b e d .  With only  p re l im in a ry  d a ta  

a v a i l a b l e  f o r  t h e  e n t i r e  genus Cyblanthus  ( A g o s t in i ,  1971; 

P ip o l y .  1981, 1983a, 1983b),  no b logeographlc  a n a l y s i s  o f  

subg.  Grammadenla with  r e s p e c t  t o  the  remainder  o f  the  

genus 1s p o s s i b l e  a t  t h i s  t im e .  I t  i s  s i g n i f i c a n t  t o  n o t e ,  

however,  t h a t  seven o f  t h e  ten  subgenera here  recognized  

( s e e  PHYLGGENY) have been found in th e  a rea  o f  Cerro de la  

Neb l lna .  Three of t h e se  subgenera (Mlcroconomorpha. Comomyr- 

s l n e . W e l g e l t l a ) , c o n ta i n in g  a t  l e a s t  two new s p e c i e s ,  

have been found only as  a r e s u l t  o f  r e c e n t  e x p lo r a t i o n  

e f f o r t s  d i r e c t e d  by Dr.  James L. Luteyn (NY). The t h r e e  

subgenera  o f  Cyblanthus no t  found in th e  Nebllna a rea  in c lu d e  

th e  monotyplc C y b la n th o p s l s . endemic t o  th e  S i e r r a  de Lu- 

q u l l l o ,  Puer to  R ico ,  subg.  T r lad o p h o ra , which c o n ta i n s  two 

sp e c i e s  from t h e  n o r th e rn  Andes and a d j a c e n t  Panama, and 

one s p ec ie s  from t h e  Matto Grosso of B r a z i l ,  and f i n a l l y ,  

subg. S t a p f l a . known from th e  Zullan  F l o r l s t l c  D i s t r i c t
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(Huber ,  unpub l . )  and VolcSn BarG o f  Panama ( P lp o ly ,  1983b).

There a re  no spec ie s  1n subg.  Grammadenla which c ro ss  

t h e  f l o r l s t l c  p rov inces  d e sc r ib e d  by Hueck and S e ib e r t  

(1972) o r  Huber (u n p u b . ) .  Mesoamerlca (exc lud ing  t h e  DarlCn 

o f  Panama), c o n ta i n s  only £ ,  c o s t a r l c a n u s . C. magnus occurs  

in  t h e  Northern Andean Province  ( in c lu d in g  the  Venezuelan 

Costa l  C o r d i l l e r a  D i s t r i c t  o f  Huber,  u n p u b l . ) ,  and t h e  mon- 

montane reg ions  of  th e  ChocG o f  Colombia and a d j a c e n t  Darlfin 

o f  Panama. £ .  marglna tus  1s r e s t r i c t e d  t o  the  High E leva t ion  

Andean Hontane Region o f  Hueck and S e i b e r t  (1972) .  Having 

a l r e a d y  d is cu s sed  th e  t ax a  o f  PantepuT, t h e  remaining sp ec ie s  

o f  t h e  subgenus,  C. p a r a s i t i c u s . 1s endemic t o  th e  Lesser 

A n t i l l e s .

ECOLOGY

With th e  s o le  excep t ion  o f  £ .  U n e a t u s , a l l  members of  

subg .  Grammadenla I n h a b i t  f o r e s t e d  a r e a s .  There a re  four  

h a b i t a t  types  1n which s p ec ie s  o f  t h e  subgenus o c c u r ,  I n c l u ­

d ing :  c loud and e l f i n  f o r e s t s  (£ .  c o s t a r l c a n u s . C. magnus.

C,  p a r a s i t i c u s ) .  p8ramo t h i c k e t s  (C. m a rg ln a tu s ) . sc rub  fo ­

r e s t s  (C. p t a r i e n s l s . £ .  p1 res11 ) and savannas (C. l l n e a t u s ) .

The c loud and e l f i n  f o r e s t  taxa  a r e  a l l  e p ip h y t i c  and 

occur  1n a re a s  with  broad a l t l t u d l n a l  zones o f  f o r e s t .  They 

g e n e r a l l y  occur  In n a tu ra l  eco tones  a t  t h e  l i m i t  o f  t h e  c loud 

f o r e s t  zone,  such t h a t  one may f in d  them 1n th e  c loud f o r e s t -
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subpSramo t h i c k e t  t r a n s i t i o n  (C. magnus subsp .  magnus) . th e  

upper montane f o r e s t - c l o u d  f o r e s t  t r a n s i t i o n  (£ .  magnus 

su b sp .  asymmetr lcus , £ .  p a r a s i t i c u s , C,  c o s t a r l c a n u s  subspp.  

acu m ln a tu s , mor11, and panamensls ) o r  a t  t h e  c l o u d - e l f i n  

f o r e s t  t r a n s l s t l o n ,  where both a re  w e l l -deve loped  (£ .  c o s ­

t a r l c a n u s  subsp .  c o s t a r l c a n u s ) . One f o r m  o f  th e  l a t t e r  

s u b sp e c ie s  1s r e s t r i c t e d  t o  th e  Lomarla-Sphagnum a s s o c i a ­

t i o n s  on t h e  summits o f  severa l  peaks 1n th e  C o r d i l l e r a  de 

Talamanca,  Costa R1ca. This v a r i a n t ,  d e sc r ib e d  by Lundell 

(1968) a s  Grammadenla minor occurs  In a h a b i t a t  very  much 

resembl ing  th e  paramos o f  th e  Andes. All cloud f o r e s t  

t ax a  a r e  c h a r a c t e r i z e d  by f r eq u e n t  r e i t e r a t i o n  from wind 

and exposure  s t r e s s ,  and from r i v e r i n e  e f f e c t s  ( s ee  HABIT 

AND ARCHITECTURE). The h ig h e s t  Inc idence  o f  unisexual 

f low ers  occurs  1n t h i s  group.

The s o l e  piramo s p e c i e s ,  C_. m a r g ln a tu s . occup ies  an 

ex t rem ely  narrow h a b i t a t ,  o c c u r r in g  only  1n small t h i c k e t  

a r e a s  on o r  between rock w a l l s  above lagoons  1n high pSramos. 

Although 1 t  forms l a r g e  popu la t io n s  1n t h i s  narrow h a b i t a t ,  

p o p u la t i o n s  a r e  normally  d i s t a n t  from each o t h e r ,  and hence ,  

t h e s e  many I s o l a t e d  p o p u la t io n s  have allowed f i x a t i o n  o f  

lo c a l  v a r i a t i o n s ,  r e s u l t i n g  in  taxonomic o v e r d e s c r i p t i o n .

A most I n t e r e s t i n g  morphological  f e a t u r e  o f  £ .  marg lna tus  

1s t h e  v a r i a t i o n  1n ve r rucose  p a p i l l a e  o f  t h e  b r a n c h l e t s .  

P o p u la t io n s  from th e  Cuzco a rea  o f  Peru ,  have t h e  b e s t  

deve loped ,  p a p i l l a e ,  followed by th o se  p l a n t s  from th e  Laguna
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del Coromoto tn Merida,  Venezuela.  The remainder o f  the  

p o p u la t io n s  a l l  bear  t h e s e  p a p i l l a e ,  bu t t h e i r  numbers on th e  

stem a r e  g r e a t l y  reduced ,  and they  a r e  o f t e n  r e s t r i c t e d  t o  

t h e  a r e a  a l ig n e d  with  l e a f  o r t h o s t l c h l e s .  Although t h e i r  

fu n c t io n  1s unknown, 1 t  appears  t h a t  p o p u la t io n s  which grow 

1n a r e a s  more exposed to  wind form l a r g e r  p a p i l l a e .

The scrub  f o r e s t  taxa  a r e  endemic t o  Pan tepuf .  The scrub  

fo rm at ions  p r e s e n t  In t h i s  a rea  a r e  unusual because t h e i r  

genera l  physiognomy resembles t h a t  o f  a cloud f o r e s t ,  but 

they  a r e  n o ta b ly  poor 1n e p ip h y t i c  mosses and l i v e r w o r t s ,  and 

l ack  l i a n a s  a l t o g e t h e r .  These ta x a  a re  l o o s e l y  roo ted  1n th e  

U t t e r ,  normal ly  n ea r  small s u r f a c e  w ater  s t reams o r  a t  th e  

edge o f  b o g - l i k e  a r e a s  ( t u r b e r a s ) .

C. l l n e a t u s . th e  only  savanna s p e c i e s ,  has seve ra l  

f e a t u r e s  ( see  MORPHOLOGY, Primary Stem Anatomy, Leaf Anatomy) 

which a re  c o r r e l a t e d  with  I t s  x e r l c  h a b i t a t .  Although 1t 

occurs  s y m p a t r l c a l l y  with  p t a r i e n s l s  th roughou t  the  

l e t t e r ' s  r an g e ,  th e  two a re  found growing t o g e t h e r  only  where 

a sc rub  f o r e s t - s a v a n n a  i n t e r f a c e  o c c u r s .  I had o r i g i n a l l y  

suspec ted  h y b r i d i z a t i o n ,  based on a number o f  a p p a r e n t ly  

I n te r m e d ia t e  forms found on C h lm a n t l - t e p u l , an I n t e n s i v e  

p o p u la t io n  s tudy  re v e a le d  t h a t  t h e  v a r i a t i o n  was only  

q u a n t i t a t i v e .

On t h e  Maclzo del Chlm antl ,  In t h e  wide v a l l e y  between 

CMmantJ- and T o ro n o - tep u fs ,  a sc rub  fo r e s t - s a v a n n a  i n t e r ­

face  c o n ta in ed  47 I n d iv i d u a l s  o f  £ .  p t a r i e n s l s  and more
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than  160 of C,. U n e a t u s  p r e s e n t ,  growing t o g e t h e r .  Of t h e s e ,  

o n ly  four  p l a n t s ,  P lpo ly  e t  a l . 7268. 7270, 7273. and 7276 

(F1g.  28b) appeared q u a n t i t a t i v e l y  I n t e r m e d i a t e .  However, 

when each was examined f o r  q u a l i t a t i v e  f e a t u r e s ,  they  were 

r e a d i l y  s e p a r a b l e .  Thus, t h e  I n d iv i d u a l s  o f  C. p t a r l e n s l s , 

( P lpo ly  e t  a l . 7268. 7273. 7276) .  a l though  they  had somewhat 

more a cu te  l e a f  a p i c e s ,  a t y p i c a l l y  t h i c k  t ru n k  bases  and 

s h o r t e r  (but s t r a i g h t )  I n f l o r e s c e n c e s ;  t h e  aerenchymatous 

s tem s ,  l o b a t e  o v a r i e s ,  and membranous stamlnal  tu b es  a f f i rm ed  

t h e i r  proper  I d e n t i t i e s .  The c o l l e c t i o n  o f  £ .  U n e a t u s  ( P l ­

poly e t  a l .  7270) d e s p i t e  th e  lo nger  (but f lexuous )  I n f l o r e s ­

cence with  ob tuse  l e a f  a p i c e s  and longe r  l eaves  was o the rw ise  

I d e n t i c a l  t o  t y p i c a l  £ .  U n e a t u s  by th e  absence o f  aerenchyma 

In t h e  s tem, g l a n d u l a r - p a p i l l a t e  b r a n c h l e t s ,  and e l l i p s o i d  

p i s t i l .  I t  1s most probable  t h a t  £ .  p t a r l e n s l s  subsp .  

a u y a n t e p u l e n s l s . d e sc r ib ed  by Agost in i  (1967) I s  no th ing  more 

than  a v a r i a n t  from such an I n t e r f a c e  (see  SYSTEMATIC TREAT­

MENT).

In summary, subg.  Grammadenla I s  montane and I t s  s p ec ie s  

I n h a b i t  very narrowly  d e f in ed  h a b i t a t s *  P a r t l c u l a r y  

notewor thy 1s th e  f a c t  t h a t  t h e s e  p l a n t s  a r e  ex trem ely  s e n s i ­

t i v e  to  d i s t u r b a n c e ,  and t h u s ,  a r e  I n d i c a t o r s  o f  v i r g i n i t y .  

Approximately o n e - h a l f  o f  th e  l o c a l i t i e s  v i s i t e d  1n Colombia, 

and a l l  th o se  1n Ecuador,  from which c o l l e c t i o n s  had been 

made be fo re  o r  dur ing  1980 con ta ined  not a s i n g l e  p l a n t .

Were 1t  not f o r  long t r e k s  away from secondary  r o a d s ,  and
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n a t io n a l  p a r k s ,  r e c o l l e c t i o n  and o b s e r v a t io n  o f  p o p u la t io n s  

would no t  have been p o s s i b l e .
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PHYLOGENY

Methods

In o r d e r  t o  develop  th e  p r e s e n t  c l a s s i f i c a t i o n  of  

Cyblanthus  subgenus Grammadenia, a c l a d l s t l c  a n a l y s i s  (E l -  

dredge A C r a c r a f t ,  1980; Nelson A P l a t n l c k ,  1981; Mlley,

1981) was employed to  c o n s t r u c t  hypotheses  o f  p hy logene t ic  

r e l a t i o n s h i p .  A d e t a i l e d  d i s c u s s io n  o f  t h e  m e r i t s  o f  the  

c l a d l s t l c  method w i l l  not be p re sen ted  h e r e ,  but one o f  I t s  

b a s i c  t e n e t s  1s t h a t  th e  phylogeny o f  a p a r t i c u l a r  group 1s 

b e s t  expressed  by a c ladogram, d e f in ed  by Wiley (1981) as 

“A branch ing  diagram of  e n t i t l e s  where th e  branching  I s  based 

on th e  I n f e r r e d  h i s t o r i c a l  co n n ec t io n s  between t h e  e n t i t l e s  

a s  ev idenced by synapomorphles.  That 1s ,  a cladogram i s  a 

p h y lo g en e t ic  o r  h i s t o r i c a l  dendrogram." To produce a c lad o ­

gram, t h e  synapomorphles ( s h a r e d ,  d e r iv e d  c h a r a c t e r  s t a t e s )  

can be de termined only  a f t e r  t h e  c h a r a c t e r  s t a t e s  have been 

p o l a r i z e d .  Among th e  seve ra l  methods a v a i l a b l e  f o r  th e  po la ­

r i z a t i o n  o f  c h a r a c t e r s ,  th e  ou t -g roup  comparison method 

(S te v e n s ,  1980; Whatrous A Wheeler,  1981; Maddlson e t  a l . ,  

1984; Brooks A Wiley, 1985; Kluge,  1985) ,  based on simple 

parsimony was employed. Although C r l s c l  and S teussy  (1981) 

and Steussy  and C r l s c l  (19B4) c r i t i c i z e  t h i s  method, d e t a i l e d  

r e b u t t a l s  e x p la i n in g  I t s  advantanges  a r e  enumerated 1n S t e ­

vens (1981) and Wheeler (1 981) .  In t h i s  method, any c h a r ac ­
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t e r  s t a t e  o ccu r r tn g  In both t h e  Ingroup and t h e  outgroup 1s 

assummed p les lom orphlc  ( a n c e s t r a l ) ,  whi le  t h e  c h a r a c t e r  s t a t e  

o c c u r r in g  on ly  In th e  In-group 1s cons ide red  apomorphlc 

( d e r i v e d ) .

The p o l a r i z a t i o n  o f  c h a r a c t e r  s t a t e s  r e q u i r e s  not only  

th e  use  o f  an ou t -g roup  but a l s o  t h a t  c o n t r a s t i n g  c h a r a c t e r  

s t a t e s  be homologous (Kaplan,, 1984; S tevens ,  1984).  In t h e  

p r e s e n t  a n a l y s i s ,  a l l  s t r u c t u r e s  cons ide red  non-homologous 

a re  so d e s ig n a te d  as  th e  r e s u l t  o f  developmental  s t u d i e s  .

The p r e s e n t  c l a d l s t l c  a n a l y s i s  was conducted In t h r e e  

s t e p s .  F i r s t ,  t h e  genus Embella Burman was chosen as  the  

s i s t e r  group (taxonomic o u t -g roup )  o f  t h e  genus C yb lan thus . 

Second, t h e  r e l a t i o n s h i p s  o f  the  t e n  subgenera o f  Cyblanthus  

were analyzed us ing  Embella as  t h e  ou t-g roup  and the  

s y s t e m a t ic  p o s i t i o n  o f  Grammadenla was de te rm ined .  F i n a l l y ,  

t h e  r e l a t i o n s h i p s  o f  th e  s p e c i e s  o f  Cyblanthus subg.  Gramma- 

den la  were a n a ly zed ,  u s ing  t h e  c l a d e  c o n ta i n in g  subgenera 

Cyblanthus  and C yblan thopsls  as  t h e  fu n c t io n a l  o u t -g ro u p .

S e le c t io n  o f  Embella as  th e  s i s t e r  group o f  Cyblanthus

One o f  t h e  most c r i t i c a l  p ro cesses  Involved In conducting  

a c l a d l s t l c  a n a l y s i s  1s th e  s e l e c t i o n  o f  a s i s t e r  group which 

w i l l  s e rv e  as t h e  outgroup f o r  c h a r a c t e r  p o l a r i z a t i o n .  In a 

family  such as  t h e  tyyrs lnaceae,  t h e  only e x i s t i n g  comprehen­

s iv e  t r i b a l  and g ener ic  c l a s s i f i c a t i o n  (Mez. 1902) 1s based
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on s ev e ra l  c h a r a c t e r s  which have been shown t o  vary w i th in  

s p e c i e s ,  such a s  ovu le  p o s i t i o n  ( l u n d e l l ,  1966a; see  morpho- 

l °9 y )»  f l o r a l  sex ( P lp o ly ,  1983b, see morphology) ,  and f l o r a l  

m e ro s l ty  ( A g o s t i n i ,  1971; see morphology).  T h e re fo re ,  t o  

f i n d  an a p p r o p r i a t e  s i s t e r  group f o r  t h e  genus C yb lan thus . i t  

was nece ssa ry  t o  survey th e  family  to  de termine  which 

c h a r a c t e r s  and c h a r a c t e r  s t a t e s  had l im i t e d  d i s t r i b u t i o n  and 

I d e a l l y ,  t o  de termine  which s t a t e s  ocurred  on ly  1n Cyblanthus  

and one o t h e r  group.

An e x t e n s i v e  survey o f  t h e  family  r e s u l t e d  1n t h e  d i s c o ­

very o f  a s i n g l e  c h a r a c t e r  s t a t e ,  t h e  " g l a n d u la r - g r a n u le s "  

( c f .  A g o s t i n i ,  1971, 1980) ,  which a re  a c t u a l l y  p a p i l l a t e  t r 1 -  

chomes ( s e e  F lo r a l  Anatomy),  found on t h e  adax la l  c o r o l l a  

s u r f a c e ,  unique t o  Cyblanthus  (F1g.  21b, c) and Embella (F1g. 

21d, e ) .  Thus, even with  a s i n g l e  c h a r a c t e r  s t a t e .  I t s  

uniqueness  e n ab le s  th e  p o s t u l a t i o n  o f  a common a n c e s t r y  be -  

between t h e  two g e n e ra ,  and t h u s ,  t h a t  they  form a monophy- 

l e t l c  g roup .  SEN s t u d i e s  have conf irmed t h a t  t h e s e  g ra n u le s  

a r e  no t  homologous t o  t h e  " g l a n d u la r - g r a n u le s "  o f  Vegaea 

Urban ( F i g .  2 1 a ) .  Another p o s s i b l e  synapomorphy 1s t h e  r e t i ­

c u l a t e  p a t t e r n  o f  e p l c u t l c u l a r  wax on th e  ad ax la l  c o r o l l a  

s u r f a c e  (F1gs 21b, c ) .

From t h e r e ,  th e  autapomorphlc l l a n o u s  h a b i t ,  d i s t i c h o u s  

p h y l lo t a x y  and apomorphlc f r e e  p e t a l s  d e f in e  Embel la . while 

t h e  r in g  o f  g l a n d u l a r - g r a n u l e s  a t  t h e  c o r o l l a  tube  apex 

d e f i n e s  C yb lan thus .
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A nalys is  o f  t h e  subgenera o f  Cyblanthus

The cladogram (F1g.  2 2 ) .  based on 36 c h a r a c t e r s  (T ab .4 ,5 )  

shows t h a t  two p r in c ip a l  phy logene t ic  l i n e s  a r e  d i s c e r n i b l e .  

The l i n e  on t h e  l e f t  s i d e  of  th e  cladogram (Mlcroconomorpha 

th rough  Conomorpha) , d e f in e d  by d l s t a l l y  curved a n th e r s  

( c h a r a c t e r  3 2 ) ,  Inc ludes  what Mez (1902) recognized  as  th e  

genus Conomorpha A. DC. The c lad e  on t h e  r i g h t  ( Comomyrslne 

th rough  Grammadenla) . d e f in ed  by a n th e r s  as  wide or  wider 

than  long (26) and p o r l c l d a l  a n th e r  deh iscence  ( 3 3 ) ,  Inc ludes  

t h o s e  groups fo rmer ly  recognized  as  th e  genera  We1gelt1a A. 

DC., Cyblanthus  M ar t lu s ,  and Grammadenla Bentham (Mez, 1902).

Although t h e  cladogram g e n e r a l l y  s u p p o r t s  th e  In f r a g e n e -  

r i c  t r e a t m e n t s  o f  Agost in i  (1971, 1980) and P lpo ly  (1983a, 

1983b) ,  I t  I s  s i g n i f i c a n t  t h a t  subgenera I t e o l d e s  Agost in i  

and Mlcroconomorpha (Mez) Agost in i  c o n ta in  no apomorphles by 

which they  may be s e p a r a t e d .  Agost in i  (1980) and Plpoly  

(1983b) used p s e u d o v e r t l d l l a t e  p h y l lo ta x y  and 3:1 r a t i o  o f  

f i l a m e n t  to  a n th e r  l e n g th  t o  s e p a r a t e  Mlcroconomorpha from 

I t e o l d e s . However, d a ta  o b ta in ed  from herbarium s tudy  and 

r e g io n a l  monographs and f l o r l s t l c  works ( P e r r i e r ,  1953;

Coode, 1983; L u n d e l l ,  1966a, 1966b, 1971; P l t a r d ,  1930; 

R id le y ,  1923; Smith,  1973; S t e a r n ,  1969; Ta ton ,  1980; Walker.  

1940) dem onst ra te  t h e  sp o rad ic  occu r rence  o f  p s e u d o v e r t l d l -  

l a t e  p h y l lo ta x y  f o r  s eve ra l  s p ec ie s  s c a t t e r e d  1n major genera 

( A r d l s l a . Badula . Tapelnosperma. D lsco ca ly x . Qncostemon.
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TABLE 4

P o la r i z e d  c h a r a c t e r  s t a t e s  f o r  a n a l y s i s  of  

t h e  subgenera  o f  Cyblanthus

PLESIOMORPHIC APOMORPHIC

CHARACTER STATE STATE

1. Axis number po lyax la l monoaxlal

2 .  P la n t  sex s t r i c t l y  d io ec io u s  monoecious o r

b isexua l

3.  Root t rop lsm p o s i t i v e l y

g e o t ro p ic

d la g e o t r o p lc

4 .  B ra n ch le t s  w/  

dendroid  A s t e l  

l a t e  t r l chom es absen t p re s en t

5 .  B ra n ch le t s  w/ 

m alph lg laceous  

h a i r s absen t p re s en t

6 .  B ra n ch le t s  w/ 

s t a l k e d  lep1 -
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do te  s c a l e s

7.  B ranch le ts  w/ 

s e s s i l e  f u r f u -  

aceous s c a l e s

8 .  P 1 s t i l l  ode

9 .  Inner  c o r t e x

10. P e t i o l e s

11. P e t i o l e  base

shape

12. Leaf vena t ion

13. Leaf s u b ep ld e r -  

mal f i b e r s

14. Leaf margin 

t e x t u r e

15. Leaf apex

TABLE 4 ( c o n t ' d . )  

absen t

absen t

wel l -deve loped  

parenchymatous 

p re sen t  

t a p e r i n g

camptodromous

absen t

t u r g i d

w ithout  mucro

p re s e n t

p re sen t

v e s t i g i a l

aerenchymatous

absen t

a b r u p t l y

p u lv ln a t e

acrodromous

p re sen t

s c a r lo u s

mucronate
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16. Leaf margin 

base  shape

17. Adaxlal l e a f  

m id r ib  v e s t l t u r e

18. In f lo re sc e n c e  

p o s i t i o n

19. I n f lo re sc e n e

b ra c t

20 . In f lo re sc e n c e

type

21. F lo ra l  m eros l ty

22. Abaxlal ca lyx

s u r f a c e

cunea te  

not  p a p i l l a t e

s o l i t a r y ,  te rmina l  

o r  a x i l l a r y

s m a l l ,  l e a f l i k e ,  

caducous

raceme o r  pan ic le

4 -  o r  5-merous

no t  l e p l d o t e

a u r l c u l a t e

g l a n d u l a r -

p a p l l a t e

p s e u d o v e r t l -

c l l l a t e

l a r g e ,  l e a f l l k e  

p e r s i s t e n t

Inde te rm ina te

umbel

3-merous

le p l d o t e
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23.  Calyx lobe 

x - s e c t l o n  o u t l i n e

24. Coro l la  tube  

apex v e s t l t u r e

25. Calyx 

a e s t i v a t i o n

26.  Coro l la  shape

27. Coro l la  lobe 

a e s t i v a t i o n

28. Abaxlal  c o r o l l a  

nea r  margin

29.  Stamlnal tube  

t o  c o r o l l a

m e d ia l ly  f l a t  

g labrous

non-va lva te

cupulI form or  

campanulate

non -v a lv a te

g lab rous  

merely adnate

m ed ia l ly  t h i c k

g l a n d u la r -

granu lose

v a lv a t e

s u b r o t a t e  t o  

r o t a t e

v a lv a t e

g l a n d u la r -

g ranu lose

complete fus ion  

stamens appear 

ep1pe ta lous

30. Anther p o s i t i o n  e r e c t v e r s a t i l e



31. A n th e r / f i l a m e n t

a t tachment

32. Anther h a b i t

33.  Anther symmetry

34. Anther

d eh iscence

35. Longi tud ina l  

a n t h e r  d e h l s .

36.  PI s t i l l  ode

shape

TABLE 4 (cont'd.)

d o r s i f i x e d

s t r a i g h t

longe r  than  wide

l o n g i t u d i n a l

s l i t s  wide

not lagen l fo rm

bas1f ixed

curved d i s t a l l y

as  wide o r  wider 

than  long

p o r l d d a l

s l i t s  narrow

lagenlform



TABLE 5

DATA MATRIX FOR SUBGENERA OF CYBLANTHUS 

TAXON CHARACTER (0* p le s io a o rp h ic ; 1= apoaorphic)

1 2 3 4 5 6 7 8 9 10 11 12 13 u 15 16 17 18

I te o ld e s 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mic roconomorpha 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Conoaorpha 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

S ta p f ia 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

L a x if lo ru s 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Coaoayrs ine 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

Trladophora 1 0 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0

W elg e ltia 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0

C yblan thopsls 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C yblanthus 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

G raaaadenia 0 1 1 0 0 0 0 0 1 1 0 1 0 1 1 1 1 0

E ab e lia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19

0

0

0

0

0

1

0
0
0
0
0
0

O 'o>



TABLE 5 (C ont'd)

TAXON CHARACTER (0 - p le s io a o rp h ic ;  1- apoaorph ic)

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

I te o id e s 0 0 0 L 1 1 0 1 0 0 0 0 1 0 0 1

H icroconoaorpha 0 0 0 1 1 1 0 1 0 0 0 0 1 0 0 1

Conoaorpha 0 0 1 0 1 1 0 1 0 0 0 0 1 0 0 0

S ta p f ia 0 0 0 1 1 0 0 0 1 0 0 0 1 0 0 0

L a x if lo ru s 0 0 0 I 1 1 0 1 1 0 0 0 1 0 0 0

Coaoayrsine 0 0 0 0 1 1 I 1 0 0 0 0 0 1 0 0

Triadophora 0 1 0 0 1 1 1 1 0 0 0 0 0 1 0 0

W eig e ltia 0 0 0 0 1 1 1 0 0 0 1 0 0 1 0 0

C ybian thopsis 1 0 0 0 1 0 1 0 0 1 0 1 0 1 1 0

C yblanthus 0 0 0 0 1 0 I 0 0 1 0 1 0 1 1 0

G raaaadenia 0 0 0 0 1 0 1 0 0 0 0 1 0 1 1 0

E ab e lia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

36

0

0

0

0

1

0

0

0

0

0

0

0

O '
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Hymenandra) . t h u s  making p o l a r i z a t i o n  o f  t h i s  c h a r a c t e r  

Im poss ib le  a t  th e  p re s e n t  t im e .  In a d d i t i o n ,  du r ing  re c e n t  

f ie ldw ork  I conducted 1n Venezuela and Colombia. 1 t  was shown 

t h a t  In s ev e ra l  d i s t u r b e d  p o p u la t io n s  o f  Cyblanthus  

(S I t e o l d e s ) I t e o l d e s  (Bentham) A g o s t in i ,  p s e u d o v e r t l d l l a t e  

l e av e s  were produced a t  nodes where a pseudowhorl o f  

branches  ( t y p i c a l  o f  a l l  t r e e s  showing Rauh's Model- see 

a r c h i t e c t u r e )  had not o c c u r r e d ,  th us  Implying t h a t  t h e  s t a t e  

may be more p l a s t i c  than was o r i g i n a l l y  e s t i m a t e d .

The c h a r a c t e r  s t a t e  of  a 3:1 r a t i o  o f  f i l am e n t  t o  a n th e r  

l e n g th  a l s o  occurs  s p o r a d i c a l l y  In some s p ec ie s  o f  Cyblanthus  

subg. W e i g e l t i a . and l ik e w ise  1n some s p e c i e s  o f  th e  genus 

Embella In subgenera Chor lpe ta l  urn. E m bel lops ls , H e te rem be l la . 

M lcrem bel la . and P a t t a r a , th u s  p re c lu d in g  I t s  p o l a r i z a t i o n .  

T h e r e f o r e .  1t  1s here  proposed t h a t  a l l  s p e c i e s  1n the  

Mlcroconomorpha-Iteoldes  c l a d e  be Included In one subgenus,  

f o r  which th e  e a r l i e s t  name would be Mlcroconomorpha. Other 

c h a r a c t e r  s t a t e s  thought  t o  be usefu l  1n d e f in in g  t h i s  c lad e  

( A g o s t i n i .  1980; P lp o l y .  1981, 1983b) such as  g labrous  o r  

g l a n d u la r - g r a n u lo s e  b r a n c h l e t s ,  p re sence  o r  absence o f  g la n ­

d u la r  c i l i a  on th e  ca lyx  lobe  marg ins ,  and r a i s e d  p e r i a n t h  

g lands  were not p o l a r l z a b l e  because they  were found to  

vary between s p e c ie s  w i th in  o th e r  subgenera .

Another s t r i k i n g  f e a t u r e  o f  t h e  cladogram 1s t h e  o ccu r ­

rence  o f  p a r a l l e l i s m  f o r  t h r e e  c h a r a c t e r s :  ca lyx  (25) and 

c o r o l l a  (27) lobe  a e s t i v a t i o n ,  and p l a n t  sex ( 2 ) .  Despi te
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t h e  f a c t  t h a t  v a lv a t e  a e s t i v a t i o n  1s th e  only  type  which 

1s c o n s t a n t  w i th in  a s p e c ie s  ( P lp o ly ,  unpubl.  d a t a ) .  I t s  

p a r a l l e l  occur rence  p re c lu d es  I t s  use 1n d e f in in g  

i n f r a g e n e r i c  t a x a .  The d a ta  a v a i l a b l e  when Agost in i  (1980) 

pub l i shed  h is  I n f r a g e n e r i c  c l a s s i f i c a t i o n  In d ic a ted  t h a t  

t h e  e n t i r e  genus Cyblanthus was d i o e c i o u s .  Now t h a t  P lpo ly  

(1983b, and here)  has found b isexua l  and monoecious p l a n t s  

1n subgenera Mlcroconomorpha, S t a p f l a . and Grammadenla. 

t h e  d i s t r i b u t i o n  o f  non-d1oec1ous ta x a  may be an a r t i f a c t  

o f  In fo rm at ion  c u r r e n t l y  a v a i l a b l e  r a t h e r  than  a b io lo g ic a l  

r e a l i t y .  T h e re fo re ,  t h e  occur rence  o f  non-d loec lous  p l a n t s  

1n p a r a l l e l  groups 1s meaningless  u n t i l  a complete  survey 

of  th e  genus 1n t h e  f i e l d ,  e s p e c i a l l y  o f  s p ec ie s  1n sub­

genera Comomyrslne. Tr ladophora and W e i g e l t i a , I s  comple ted.

The s y s te m a t ic  p o s i t i o n  o f  Grammadenla

The cladogram (F1g. 22) o f  hypothesized  r e l a t i o n s h i p s  

among t h e  subgenera  o f  Cyblanthus  c l e a r l y  I l l u s t r a t e s  t h e  

synapomorphles which r e q u i r e  th e  placement o f  Grammadenla as  

a monophylettc  u n i t  w i th in  th e  genus C yb lan thus .

Since I t s  c i r c u m s c r i p t i o n ,  (Bentham, 1846) Grammadenla 

has t r a d i t i o n a l l y  been cons ide red  a c l o s e  r e l a t i v e  o f  

C yb lan thus . but was always cons ide red  a d i s t i n c t  genus 

because  o f  I t s  s e s s i l e  leaves  and a l l e g e d  f1ve-merous 

f low ers  and b isexua l  f lowers  (A g o s t in i ,  1980; Hooker,  1876;
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Lundel1, 1971; Macbrlde,  1959; Mlquel. 1856; Pax, 1897;

Mez, 1901, 1902).  The p r e s e n t  s tudy  r e v e a l s  not only  t h a t  

f l o r a l  m e ro s l ty  and s e x u a l i t y  a r e  v a r i a b l e  c h a r a c t e r s  a t  

t h e  g e n e r i c  and s p e c i f i c  l e v e l s ,  but  t h a t  th e  much-emphasized 

s e s s i l e  l e a v e s ,  an apomorphlc s t a t e  w i th in  th e  genus Cyblan 

t h u s , occurs  co n vergen t ly  1n t h e  monotyplc genus Vegaea 

Urban, t h e  only  o t h e r  e p i p h y t i c  member of th e  Myrs lnaceae .

The occur rence  of s e s s i l e  l e av es  1n Vegaea th u s  e l i m i n a t e s  

t h e  p o s s i b i l i t y  of us ing t h i s  c h a r a c t e r  s t a t e  t o  d e f in e  

Grammadenla as a genus.

Unlike th e  c l a d l s t l c  system p re sen ted  h e r e ,  which 1s 

based on sh a red ,  d e r i v e d ,  c h a r a c t e r s ,  p rev ious  systems. 

In c lu d in g  t h a t  o f  Agost in i  (1980) were c o n s t r u c t e d  on 

p r i n c i p l e s  o f  o v e r a l l  s i m i l a r i t y  ( t h e  sum o f  p r i m i t i v e  and 

d e r iv e d  c h a r a c t e r s )  and on th e  unique combination o f  

c h a r a c t e r s ,  w ith  weight added to  c e r t a i n  ones .  These 

p rev ious  systems Ignored th e  e v o lu t i o n a r y  s i g n i f i c a n c e  o f  t h e  

r i n g  o f  g la n d u la r - g r a n u le s  a t  t h e  j u n c t i o n  of  t h e  c o r o l l a  

tube  and l o b e ,  which d e f in e s  C yb lan thus . They a l s o  Ignored 

no t  only  th e  apomorphlc a n th e r  symmetry (33) and c o r o l l a  

shape (26) which Grammadenla sh a res  w i th  th e  Comomyrslne 

th rough Grammadenla c l a d e ,  but a l s o  th e  apomorphlc a n th e r  

a t tachm ent  (31) and deh iscence  ( 3 4 ) .  which d e f in e  t h e  

Cybianthopsls-Cyblanthus/Grammadenia  c l a d e .

In summary, t h e  taxonomy p re sen te d  here  1s th e  r e s u l t  o f  

a s p e c i f i c  s e t  of e i g h t  f a l s i f l a b l e  hypotheses  which may be
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t e s t e d  as  f u t u r e  monographic work c o n t i n u e s .  The hypotheses  

upon which th e  p o l a r i z a t i o n  o f  c h a r a c t e r  s t a t e s  a re  based a re  

a r e s u l t  o f  ou tgroup  comparison ( S tev e n s ,  1980; Whatrous ft 

Wheeler,  1981; Brooks ft Wiley. 1985) f o r  which t h e  homology 

o f  c o n t r a s t i n g  c h a r a c t e r  s t a t e s  was d i s c e rn e d  through 

developmental  s t u d i e s .  These hypotheses  a r e  as fo l l o w s .  

F i r s t ,  t h e  p resence  o f  homologous g l a n d u l a r - g r a n u l e s  on th e  

c o r o l l a s  o f  Embella and C yb lan thus , a unique c h a r a c t e r  s t a t e  

w i th in  t h e  f a m i ly .  Im p l ies  a common a n c e s t ry  between them, 

and 1s probably  not t h e  r e s u l t  o f  p a r a l l e l  o r  convergent 

e v o l u t i o n .  I f  they  share  a common a n c e s t r y ,  they  form a 

monophyle tlc  g roup .  Second, w i th in  the  monophyle tlc  group 

C y b la n th u s . a l l  t ax a  sh a re  th e  unique f e a t u r e s  o f  a r i n g  of  

g l a n d u l a r - g r a n u l e s  a t  t h e  j u n c t i o n  o f  th e  c o r o l l a  tube  and 

l o b e s ,  which may be used t o  d e f in e  th e  genus.  T h i rd ,  the  

f a c t  t h a t  Grammadenla possesses  t h e  a forementioned c h a r a c t e r s  

su g g e s t s  I t s  common a n c e s t r y  with  t h e  r e s t  o f  Cyblanthus and 

t h e r e f o r e .  I n d i c a t e s  I t  1s a member o f  th e  genus .  Four th ,  

w i th in  t h e  monophyle tlc  genus C yb lan thus , t h e  apomorphlc 

r o t a t e  t o  s u b r o t a t e  c o r o l l a s  and a n th e r s  a s  wide o r  wider 

than  long d e f i n e  a monophyle tlc  group c o n ta i n in g  Comomyrslne 

T r lad o p h o ra . W e i g e l t i a . Cyb1anthops1s. Cyblanthus  and Gramma­

d e n l a . F i f t h ,  w i th in  t h a t  c l a d e ,  t h e  synapomorphlc b a s l f i x e d  

and p o r l c l d a l l y  d e h i s c e n t  a n t h e r s  each Independent ly  d e f in e  

t h e  monophyle tlc  group Cyblan thus /  Cyblanthops1s/Grammadeni a . 

S i x t h ,  t h e  complete  developmental  fu s io n  of  th e  s tamlnal tube
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t o  t h e  a d ax la l  c o r o l l a  tube  1n Cyb lan thops ls  and Cyblanthus 

I n d i c a t e s  t h a t  th o se  two subgenera  a r e  more c l o s e l y  r e l a t e d  

t o  each o th e r  than  e i t h e r  one 1s t o  Grammadenla* Seventh ,  

subgenus Cyb lan thops ls  1s d e f in e d  by I t s  unique In d e te rm in a te  

umbel, and subgenus Cyblanthus  by i t s  unique v e s t i g i a l  

p1s t111ode.  F i n a l l y ,  subgenus Grammadenla I s  d e f in ed  by each 

o f  I t s  autapomorphs.  In c lu d in g  d l a g e o t r o p lc  r o o t s ,  ae renchy-  

matous Inner  c o r t e x  s e s s i l e  l e a v e s ,  acrodromous l e a f  

v e n a t i o n ,  s c a r lo u s  l e a f  m arg ins ,  mucronate l e a f  apex,  

a u r l c u l a t e  l e a f  b a se ,  and g l a n d u l a r - p a p i l l a t e  ad ax la l  l e a f  

m id r ib .  Each o f  t h e s e  hypotheses  w i l l  be r i g o r o u s l y  t e s t e d  

as  I proceed with  th e  r e v i s i o n  o f  t h e  genus f o r  FLORA 

NEOTROPICA.

The s p ec ie s  o f  Cyblanthus  subgenus Grammadenla

Using t h e  cladogram I l l u s t r a t i n g  th e  r e l a t i o n s h i p s  of  

1nfragener1c  groups 1n th e  genus C yb lan thus . t h e  c h a r a c t e r  

s t a t e s  p r e s e n t  In subgenus Grammadenla were p o la r i z e d  us ing 

t h e  C yb lan thops l$-Cyblanthus  c lad e  a s  th e  outgroup* A f te r  

an e x t e n s iv e  survey  o f  c h a r a c t e r s  w i th in  subgenus Gramma­

d e n l a , 37 of t h e s e  (Tables  6 ,  7) were found use fu l  1n 

r e c o n s t r u c t i n g  a phy logene t ic  h y p o th e s i s  f o r  t h e  s p e c ie s  of 

t h e  subgenus.

The cladogram (F1g. 23) Is  well c o r ro b o ra te d  and sugges ts  

t h a t  seve ra l  major p h y l e t l c  l i n e s  a re  p r e s e n t  w i th in  Gramma-
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TABLE 6

P o la r i z e d  c h a r a c t e r  s t a t e s  f o r  a n a l y s i s  of

t h e  s p e c i e s  o f  Cyblanthus subgenus Grammadenla

CHARACTER

PLESIOMORPHIC

STATE

APOMORPHIC

STATE

1. Branchle t  

s u r f a c e smooth v e r rucose

2 . Branch le t  

v e s t l t u r e g lab rous g l a n d u l a r -

p a p i l l a t e

3 .  Trunk shape l e p to c au lo u s pachycaulous

4 .  Inner  c o r t e x

t i s s u e  type  parenchymatous aerenchymatous

5 .  P1th t i s s u e  type  parenchymatous collenchymatous



6 .  Outer c o r t e x  

t i s s u e  type

7. Leaf spongy 

mesophyll  

d i s t r i b u t i o n

0 .  Leaf t e x t u r e

9.  Leaf symmetry

10. Leaf margin

o u t l i n e

11. Leaf shape

12. Leaf p a l i s a d e

d i s t r i b u t i o n

13. In f lo r e s c e n c e  

r a c h l s  p o s tu re

TABLE 6 ( c o n t ' d . )  

parenchymatous

d i f f u s e

non-membranaceous 

symmetrical

e n t i r e

o b la n c e o la te  to  

obovate

only  adax la l

e r e c t ,  s t r a i g h t

74

collenchymatous

compact

membranaceous

asymmetrical

m inu te ly  c renu -  

l a t e  t o  d e n t i c u ­

l a t e

ob long ,  e l l i p t i c  

t o  ova te

adax la l  a abax ia l

flexuous
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14. Calyx lobe  margin

o u t l i n e  e ro s e

15. Calyx lobe margin

v e s t l t u r e  g l a n d u l a r - c l l i a t e

16. Coro l la  t e x t u r e  co r iaceo u s

17. Coro l la  lobe

a dax la l  v e s t l t u r e  g la n d u la r - g r a n u lo s e

18. Medial adax la l  

c o r o l l a  lobe 

s u r f a c e  smooth

19. Coro l la  lobe

margin o u t l i n e  e n t i r e  or  e ro se

20. Coro l la  lobe

symmetry r e g u l a r

e n t i r e  t o  

c r e n u l a t e

g labrous

char taceous

glabrous

rugose

c r e n u l a t e

I r r e g u l a r

21. Stamlnal tube

t e x t u r e  membranous carnose



22. Stamina1 tube

apex

23. Stamlnal tube  

lobe  p u n c ta t lo n

24. Ventral  connec 

t l v e  p u n c ta t lo n

25. Dorsal connec­

t i v e  p u n c ta t lo n

26.  P i s t i l  shape

27. Ovary when not 

obnaplform

28. Ovary x -sec t1on

shape

29. Ovary 1n ter-1obu 

l a r  r eg ion  shape

30. Ovule p o s i t i o n

TABLE 6 (cont'd.)

t r u n c a t e

ep u n c ta te

ep u n c ta te

prominent

obnaplform

e l l i p s o i d

t e r e t e

c o s t a t e

u n 1 s e r i a t e

lo b a te

p u n c ta te

p u n c ta te

not prominent

not obnaplform

umbonate

n o n - t e r e t e

s u l c a t e

b 1 s e r i a t e
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TABLE 6 (cont'd.)

31. D l s t r l b u l o n  non-Mesoamerlca Mesoamerlca

32. Root t rop lsm  p o s i t i v e l y  g e o t ro p ic  d la g e o t r o p lc

33. P e t i o l e s p re sen t absen t

34. Leaf vena t ion  camptodromous acrodromous

35. Leaf apex without  mucro mucronate

36. Leaf margin t e x t ,  t u r g i d s c a r lo u s

37. Adaxlal  l e a f

m id r ib  v e s t l t u r e  g lab rous g l a n d u l a r - p a p l 11 a t e

38. Leaf margin 

base shape cuneate a u r l c u l a t e

39. Leaf margin 

p o s tu re f l a t su b re v o lu te  to  

r e v o lu t e

40. F r u i t  shape dep re ssed -g lo b o se  

t o  obovold e l l i p s o i d



TABLE 7

DATA MATRIX FOR SPECIES OF CYBIANTHUS SUBGENUS GRAMMADENIA 

TAXON CHARACTER (0s  p lesio m o rp h ic ; 1= apom orphlc)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

p ta r le n s l s 0 0 0 1 0 0 I 0 0 0 0 0 0 0 0 0 1 0 0 0 0

p l r e s i i 0 0 0 1 0 0 I 0 0 1 0 0 0 0 0 0 1 0 0 1 1

l in e a tu s 0 1 1 0 0 0 1 0 0 0 0 1 1 0 0 0 1 0 0 0 1
m arg inatus I 0 0 I 0 0 1 0 0 0 1 0 1 0 0 0 1 0 0 0 1

p a r a s i t i c u s 0 0 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 0 0

magnus 0 0 0 1 1 1 1 0 I 0 0 0 0 0 0 1 1 1 0 1 0
c o s ta r ic a n u s 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0

Cyb/ C ybsls 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

p ta r le n s l s 1 0 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 0

p l r e s i i 1 1 1 0 0 0 1 1 0 0 1 1 I 1 1 1 1 1 0

l in e a tu s 1 0 0 0 1 0 0 0 1 0 1 1 1 1 1 1 1 I 0

m arg inatus 1 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 I 1 1

p a r a s i t i c u s 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0

magnus 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0

c o s ta r ic a n u s 1 0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 0 0

Cyb/ Cybsis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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d e n l a . The f i r s t  c o n ta i n s  only  C. c o s t a r i c a n u s  and 1s 

d e f in e d  by each o f  th e  fo l low ing  apomorphtes:  c r e n u l a t e

c o r o l l a  lobe margins ( 1 9 ) ,  umbonate p i s t i l  ( 2 7 ) ,  and Mesoame- 

r i c a n  d i s t r i b u t i o n  ( 3 1 ) .  The second c o n ta i n s  t h e  o t h e r  s i x  

s p e c i e s  o f  t h e  subgenus and 1s d e f in ed  by compact l e a f  

mesphyll  (7) and g lab rous  adax la l  c o r o l l a  lobes  ( 1 7 ) .

Despi te  th e  f a c t  t h a t  a l l  s p e c i e s  and c la d e s  have non- 

homoplaslc apomorphles d e f in in g  them, th e  occur rence  of  

p a r a l l e l i s m  In c h a r a c t e r s  18, 26 and 30, and o f  p o s tu l a t e d  

r e v e r s a l s  f o r  c h a r a c t e r s  4 .  20 and 21, m e r i t s  f u r t h e r  

d i s c u s s i o n .  Four o f  th e  c h a r a c t e r s  which occur 1n p a r a l l e l ,  

rugose medial p o r t i o n  o f  t h e  adax la l  c o r o l l a  lobe s u r f a c e  

( 1 8 ) .  non-obnap1form p i s t i l  shape (26) and b l s e r l a t e  ovu les  

( 3 0 ) ,  occur 1n £ .  c o s t a r i c a n u s . Placement o f  C. c o s t a r i c a n u s  

1n t h e  jC. p a ra s l t l cu s -m a q n u s  c lad e  t o  e l i m i n a t e  p a r a l l e l i s m  

f o r  c h a r a c t e r  18,  bu t  n e c e s s i t a t e  p o s t u l a t i o n  o f  r e v e r s a l s  

f o r  c h a r a c t e r s  8 ,  14 and 15, a long with  th o se  which d e f in e  

t h e  major  break 1n th e  c ladogram, c h a r a c t e r s  7 and 17. Like­

w i s e .  placement o f  C. c o s t a r i c a n u s  In th e  £ .  I1nea tus-marg1-  

n a tu s  c lad e  t o  e l i m i n a t e  p a r a l e l l l s m  fo r  c h a r a c t e r  30 would 

r e q u i r e  an a d d i t i o n a l  two r e v e r s a l s  f o r  c h a r a c t e r s  21 and

39. To e l i m i n a t e  p a r a l l e l i s m  f o r  c h a r a c t e r  20,  by p la c in g  _C. 

c o s t a r i c a n u s  1n th e  C. p ta r1ens1s -p1res11  c l a d e ,  would 

r e q u i r e  four  r e v e r s a l s  and would not e l im in a t e  two o t h e r  

p a r a l l e l i s m s .  F i n a l l y ,  rep lacement of C. c o s t a r i c a n u s  t o  

r e s o l v e  t h e  p a r a l e l l l s m  f o r  c h a r a c t e r  26 by moving 1 t  t o  the
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£ .  l l n e a tu s - m a r g ln a tu s  c lad e  would r e s u l t  In th e  p o s t u l a t i o n  

o f  f i v e  r e v e r s a l s .  All of  t h e s e  a l t e r n a t i v e s  a re  l e s s  

pars lmonlus  than t h e  p r e s e n t  h y p o th e s i s .

R ev e rsa l s  In c h a r a c t e r s  20 ( i r r e g u l a r  c o r o l l a  lobe 

symmetry).  21 ( s tam lna l  tube  t e x t u r e ) .  22 ( l o b a t e  stamlnal 

tu b e )  and 4 ( I n n e r  c o r t e x  t i s s u e  type)  a re  found 1n C. 

p t a r l e n s l s  and C. U n e a t u s . r e s p e c t i v e l y .  To e l im in a t e  the  

p o s t u l a t i o n  o f  a r e v e r s a l  fo r  c h a r a c t e r  20 and 21 would 

r e q u i r e  t h e  placement o f  £ .  p t a r l e n s l s  on t h e  C. p a r a s l t l c u s -  

magnus c l a d e ,  th e reb y  c r e a t i n g  p a r a l e l H s m s  fo r  two c h a r a c ­

t e r s .  28 (ovary sh a p e ) ,  and 40 ( l e a f  margin p o s t u r e ) ,  a l e s s  

pars lmonlus  a l t e r n a t i v e .  Likewise ,  t o  e l i m i n a t e  a r e v e r sa l  

f o r  c h a r a c t e r  22,  p a r a l l e l i s m s  would have t o  p o s tu l a t e d  fo r  

a l l  o t h e r  t a x a .  The r a t i o n a l e  o f  a p o s tu l a t e d  r e v e r sa l  f o r  

c h a r a c t e r  4 may be ex p la in ed  In terms o f  f u n c t i o n .  Although 

t h e  subgenus 1s d e f in ed  by an aerenchymatous Inner  c o r t e x ,  £ .  

l i n e a t u s . t h e  only  savanna s p e c i e s ,  has a parenchymatous 

In n e r  c o r t e x .  I t  1s here  p o s tu l a t e d  t h a t  th e  Inner  c o r t e x  of 

C. l i n e a t u s  1s s ec o n d a r i l y  parenchymatous,  as  an a d a p ta t i o n  

t o  t h e  x e r l c  savanna h a b i t a t .  This hypo thes i s  1s suppor ted  

by d a ta  p re sen ted  in t h i s  monograph ( s e e  ANATOMY) which 

I n d i c a t e  t h a t  t h i s  c h a r a c t e r ,  as  well  as th e  o th e r s  which 

d e f i n e  _C. 11 n e a tu s . a re  xeromorphlc a d a p t a t i o n s ,  such a s  t h e  

g l a n d u l a r - p a p i l l a t e  b ra n c h le t  v e s t l t u r e  ( 2 ) ,  pachycaulous 

t runk  morphology ( 3 ) ,  and ab ax la l  p a l i s a d e  d i s t r i b u t i o n  

( 1 2 ) .  To hypo thes ize  a major phy logene t ic  c l a d e  c o n s i s t i n g
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1i n e a t u s  a p a r t  from th e  remainder o f  subgenus 

Grammadenla would r e q u i r e  t h e  p o s t u l a t i o n  o f  no l e s s  than  13 

p a r a l l e l i s m s ,  a hypo thes i s  which I s  here  r e j e c t e d .

The p re s en t  c l a s s i f i c a t i o n  o f  s p e c ie s  w i th in  Grammadenla 

1s r a d i c a l l y  d i f f e r e n t  from t h a t  o f  Mez (1901. 1902, 1905) 

and does not suppor t  t h e  r e c o g n i t i o n  o f  a s i n g l e  s p ec ie s  de­

s c r ib e d  by C ua t recasas  (1951) ,  P l t t l e r  (1931) or Lundell 

(1968, 1971, 1976, 1985) .  The use o f  such c h a r a c t e r s  as 

th e  p resence  o r  absence of a "conspicuous"  marginal nerve 

( L u n d e l l .  1976; Mez, 1902),  f l o r a l  m eros l ty  ( P l t t l e r .  1931),  

a p i c u l a e  on f r u i t s  (C u a t r e c a s a s .  1951) .  c o l o r  and agg rega t ion  

o f  p u n c ta t lo n s  (C u a t r e c a s a s ,  1951; Lun d e l l ,  1968. 1976,

1985),  d im inu t ive  s i z e  (L u n d e l l ,  1968) ,  and ample d i s t i n c ­

t i v e n e s s  (L u n d e l l ,  1968) a re  now known t o  be u n s tab l e  ( see  

morphology) or  u n p o la r l z a b l e  c h a r a c t e r  s t a t e s  u s e l e s s  fo r  

s p e c i f i c  d e l i m i t a t i o n .  In s te ad  o f  s e l e c t i n g  and p r e f e r e n ­

t i a l l y  weigh t ing  p a r t i c u l a r  c h a r a c t e r  s t a t e s ,  th e  c l a d l s t l c  

a n a l y s i s  shown h e r e ,  as  well as t h e  subgener ic  a n a l y s i s ,

1s based on th e  premise t h a t  t h e  p o sse ss io n  o f  shared  unique 

c h a r a c t e r  s t a t e s  im p l ie s  descen t  from a common a n c e s t o r .

This e n ab le s  t h e  hypotheses  reg a rd in g  phy logene t ic  r e l a t i o n ­

s h ip s  to  be f a l s l f l a b l e  when t e s t e d  with  new d a t a .

In summary, the  cladogram p o s t u l a t i n g  t h e  r e l a t i o n s h i p s  

o f  t h e  s p ec ie s  In Cyblanthus subgenus Grammadenla p re sen ted  

here  1s th e  r e s u l t  o f  seven hypo theses .  F i r s t ,  t h e  unique 

c r e n u l a t e  c o r o l l a  lobe  margin ,  umbonate p i s t i l  and Mesoamerl-
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can d i s t r i b u t i o n  o f  C• c o s t a r l c a n u s  I n d i c a t e  t h a t  1t  lias 

d ive rged  form th e  r e s t  o f  th e  subgenus.  Second, t h e  unique 

compact l e a f  mesophyll and g lab rous  adax la l  c o r o l l a  lobes  

d e f i n e s  a monophyle tic  group c o n ta in in g  a l l  s p e c ie s  o f  t h e  

subgenus save C. c o s t a r l c a n u s . T h i rd ,  apomorphlc 

asymmetr ical  l e av es  and c h a r taceo u s  c o r o l l a s  I n d i c a t e  t h a t  £ .  

p a r a s i t i c u s  and C. magnus shared  a common a n c e s t o r .  Four th ,  

t h e  unique p o sse ss io n  o f  collenchyma 1n th e  p i t h ,  and In the  

o u t e r  c o r t e x  d e f in e s  C. magnus while  apomorphlc membranaceous 

l e a v e s ;  g lab rous  ca lyx  m arg ins ,  w ith  an e n t i r e  t o  c r e n u l a t e  

o u t l i n e ,  d e f in e  £ .  p a r a s i t i c u s . F i f t h ,  a carnose  stamlnal  

tube  , and su b re v o lu te  t o  r e v o lu t e  l e a f  margin p o s tu re  Imply 

t h a t  t h e  c lad e  Inc lud ing  £ .  p t a r l e n s l s  th rough  C,  marg lna tus  

s h a re  a common a n c e s t r y .  S ix t h ,  w i th in  t h a t  c l a d e .  t h e  

apomorphlc 2 l g -z a g  I n f l o r e s c e n c e  r a c h l s  d e f i n e s  t h e  £ .

11n e a tu s -m a rq ln a tu s  c l a d e ,  whi le  th e  n o n - t e r e t e  o v a r i e s  o f  C. 

p t a r l e n s l s  and £ .  p l r e s l l  d e f in e  t h a t  monophyle tic  group. 

F i n a l l y ,  each s p ec ie s  I s  d e f in ed  by unique f e a t u r e , I n c l u d i n g :  

t h e  apomorphlc b ra n c h le t  s u r f a c e ,  l e a f  shape ,  and f r u i t  shape 

o f  C. m a r g ln a tu s ; b ra n c h le t  v e s t l t u r e ,  t ru n k  morphology and 

p a l i s a d e  d i s t r i b u t i o n  o f  C. l i n e a t u s ; t h e  l e a f  marg in ,  punc- 

t a t l o n  o f  t h e  s tam lna l  tube  l o b e s ,  and p u n c ta t lo n  o f  t h e  ven­

t r a l  connec t ive  s u r f a c e  o f  £ .  pi r e s 11: and f i n a l l y ,  t h e  pos­

t u r e  o f  t h e  do rsa l  co nnec t ive  p u n c ta t lo n  and morphology of  

t h e  I n t e r l o b u l a r  r eg ion  o f  t h e  ovary o f  £ .  p t a r l e n s l s , d e f in e  

each one as  a s e p a r a t e  e n t i t y ,  here  recongnlzed a s  a s p e c i e s .
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TAXONOMIC CONCEPTS AND NOTES ON KEYS

P h y logene t ic  concepts  o u t l i n e d  1n t h e  p receedlng  s e c t i o n  

have been d i r e c t l y  t r a n s l a t e d  In to  a s y s te m a t i c  t r e a t m e n t .

My s p ec ie s  concept fo l lows t h a t  o f  Wiley (1978. 1981) ,  who 

d e f i n e s  a s p e c i e s  as  fo l lo w s :  “An e v o lu t io n a r y  s p e c i e s  1s

a s i n g l e  l i n e a g e  o f  a n c e s to r -d e sc e n d a n t  p o p u la t io n s  which 

m a in ta in s  I t s  I d e n t i t y  from o t h e r  such l i n e a g e s  and which 

has I t s  own e v o lu t io n a r y  te n d e n c ie s  and h i s t o r i c a l  f a t e . "  

Thus,  te rm in a l  t a x a  on t h e  cladogram f o r  subg.  Grammadenla 

a r e  d e f in ed  by unique apomorphles ( a u ta p o m o rp h le s ) , while  

monophyle tic  s p e c ie s  groups ( c l a d e s )  a r e  d e f in e d  by shared  

apomorphles ( synapomorphles) .  These c h a r a c t e r  s t a t e s  may 

be m o rp h o lo g ica l ,  a n a to m ica l ,  o r  o t h e r w i s e .  I t  should  be 

emphasized t h a t ,  a l though  a taxon may have only  anatomical 

autapomorphles  t o  d e f i n e  I t  ( e . g . ,  C.  magnus) . I t  may s t i l l  

be s e p a ra te d  from o th e r  s p ec ie s  by unique combinations  of  

p!es1omorph1c c h a r a c t e r  s t a t e s  f o r  t h e  p r a c t i c a l  purposes  

o f  I d e n t i f i c a t i o n .

The rank  o f  subspec ie s  used here  1s d e f in e d  as  groups 

o f  p o p u la t io n s  w i th in  a s i n g l e  l i n e a g e  o f  a n c e s to r - d e s c e n ­

dan t  p o p u la t io n s  t h a t  show v a r i a t i o n  by unique combinations  

o f  p le s lo m o rp h le s ,  or homoplaslc apomorphles,  c o r r e l a t e d  

w i th  biogeography a n d /o r  eco logy .  This rank Is  p r i m a r i l y  

used t o  convey Informat ion  r e g a rd in g  v a r i a t i o n  In t h e  l i f e  

h i s t o r i e s  o f  t h e s e  p o p u la t io n s  and c h a r a c t e r  s t a t e
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d i f f e r e n c e s  hypothes ized  t o  be r e s u l t  o f  t h i s  v a r i a t i o n .  The 

s u b s p e c i f i c  rank 1n no way a t te m p ts  t o  p r e d i c t  s p e d a t l o n  

e v e n t s .

The keys a r e  a r t i f i c i a l  and des igned t o  e x p e d i t e  I d e n t i ­

f i c a t i o n  of herbarium specimens.  The numbers appea r ing  

be fo re  th e  taxa  r e f e r  t o  t h e i r  phy logene t ic  p o s i t i o n  as  In ­

d i c a t e d  by th e  cladogram (see  PHYLOGENY). Both q u a n t i t a t i v e  

and q u a l i t a t i v e  d a ta  p re sen ted  In keys and d e s c r i p t i o n s  fo r  

f l o r a l  p a r t s  and b r a c t s  were taken from organs  rehydra ted  

from herbarium specimens by b o i l i n g  1n w a te r .  This r e s u l t s  

1n measurements rang ing  from 8 to  15 X g r e a t e r  when compared 

t o  measurements taken  d i r e c t l y  from d r i e d  m a t e r i a l .  Data r e ­

ga rd ing  stem d i a m e te r s .  I n f l o r e s c e n c e  r a c h l s e s ,  p e d i c e l s ,  

l e a f  and f r u i t  shape and s i z e  were taken  d i r e c t l y  from d r ie d  

herbarium specimens .  Lea f ,  ca ly x  and c o r o l l a  l o b e ,  and 

f l o r a l  b r a c t  measurements a re  given as l e n g th  t im es  w id th .

The d i s t r i b u t i o n  map o f  Cyblanthus c o s t a r l c a n u s  was adap­

t e d  from th e  Esso Se rv ice  S t a t i o n  map f o r  Cent ra l  America,  

and t h e  symbols r e p r e s e n t i n g  p o p u la t io n s  were mapped a t  one 

per 15 km . All o t h e r  d i s t r i b u t i o n  maps were p l o t t e d  by 

t h e  d e g re e - sq u a re  method on Flo ra  Neotroplca  Base Hap No. 1, 

prepa red  by Henry Bypkema. U n iv e r s i ty  o f  U t r e c h t .

Photographs o f  c i t e d  type  specimens Inc lude  th e  herbarium 

acronym and n e g a t i v e  number.  All specimens c i t e d  were seen 

by me u n le s s  o th e rw ise  i n d i c a t e d .  Herbarium acronyms fo l low 

Holmgren e t  a l , (1981) .
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Cyblanthus  Marti u s ,  Nov. Gen. s p .  p i .  3: 87.  1831 (nom.

c o n s . ) ;  A g o s t i n i .  Acta Bot.  Venez. 10 (2 ) :  141. 1980.

Type s p e c i e s :  £ .  p e n d u l l f l o r u s  M ar t iu s .

T e r r e s t r i a l  o r  e p i p h y t i c ,  monoaxlal o r  p o ly a x la l  shrubs  

o r  t r e e s  t o  15 m t a l l .  Roots p o s i t i v e l y  g e o t ro p ic  o r  d la g eo -  

t r o p l c .  B ranch le t s  g l a b r o u s ,  g l a n d u l a r - g r a n u l o s e ,  d e nd ro td -  

and s t e l l a t e - t o m e n t o s e .  f u r f u r a c e o u s -  o r  f e r r u g ln e o u s  s t l p l -  

t a t e - l e p l d o t e .  Leaves s e s s i l e  or p e t l o l a t e .  a l t e r n a t e ,  sub­

o p p o s i t e .  o r  p s e u d o v e r t l c l U a t e .  t h e  vena t ion  camptodromous 

o r  acrodromous.  t h e  p e t i o l e s  c a n a l i c u l a t e  o r  p u l v l n a t e .  In ­

f l o r e s c e n c e  a x i l l a r y ,  a s imple  raceme, a p a n ic l e  o f  racemose 

b r a n c h es ,  o r  an Ind e te rm in a te  umbel, appea r ing  racemose.  

Flowers f u n c t i o n a l l y  unisexual  o r  b i s e x u a l .  3 -6 ( -7 ) -m e ro u s .  

S tamlna te  f low ers  with  a c o n i c ,  l a g en l fo rm .  t u r b i n a t e  o r  

I r r e g u l a r l y  shaped v e s t i g i a l  p i s t i l  l o d e ,  t h e  p1s t11lode  

hollow o r  bea r ing  a s t e r i l e  p l a c e n t a .  P i s t i l l a t e  f lowers  

w i th  s tamlnodes  m o rpho log ica l ly  s i m i l a r  t o  t h e  stamens but 

g r e a t l y  reduced In s i z e ,  a t  t im es  producing a b o r t i v e  p o l l e n .  

Calyx c o ty l l f o r m  o r  cu p u l l fo rm .  th e  lobes  i m b r i c a t e ,  v a lv a t e  

o r  a b e r r a n t l y  c o n t o r t e d ,  b a s a l l y  connate  1 /5 -2 /3  t h e i r  

l e n g t h ,  a b a x l a l l y  g la b ro u s ,  g l a n d u la r - g r a n u lo s e  o r  s t l p l t a t e -  

l e p l d o t e .  a d a x l a l l y  g l a b r o u s ,  g l a n d u la r - g r a n u lo s e  o r  t r a n s ­

lu c e n t  g l a n d u l a r - l e p l d o t e .  Stamens adna te  t o  c o r o l l a  tube
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a t  l e a s t  2/3 t h e i r  length*  t h e  f i l a m e n t s  v a r io u s ly  connate  

t o  form a t u b e ,  t h e  s tam lnal  tube  a d n a te  t o  th e  c o r o l l a  tube  

o r  a t  t imes developmenta l1y fused with  I t ,  bea r ing  f l e s h y  

lobes  a l t e r n a t e  w i th  t h e  a n t h e r s  o r  n o t ,  th e  a n th e r s  o v a t e ,  

w ide ly  ova te  o r  t r i a n g u l a r ,  bas1 f ixed  o r  d o r s l f i x e d ,  a p ica l1 y  

a c u t e ,  rounded, emarg lna te  o r  m inu te ly  a p l c u l a t e ,  b a s a l l y  

c o r d a t e ,  d e h i s c e n t  by c o n f lu e n t  a p ica l  pores  or  by wide t o  

narrow lo n g i tu d in a l  s l i t s ;  p o l l e n  t r l c o l p o r a t e ,  p s l l a t e ;  

p i s t i l  obnaplform, umbonate o r  t u r b i n a t e ,  t h e  ovary s p a r s e l y  

t o  d e n se ly  t r a n s l u c e n t  g l a n d u l a r - l e p l d o t e ,  t h e  s t y l e  

g l a b r o u s ,  th e  st igma c a p i t a t e ,  c a p l t a t e - l o b a t e ,  o r  p u n c t l -  

form, th e  p l a c e n ta  f r e e - c e n t r a l , c a r n o s e ,  umbonate, the  

o vu le s  campylotropous ,  ( l - ) 2 - 5 ( - 7 )  , un1- o r  b l s e r i a t e .

F r u i t  d rupaceous ,  l ( - 2 ) - s e e d e d ,  t h e  endosperm t r a n s l u c e n t ,  

n o n - s t a r c h y ,  t h e  embryo sm a l l ,  l i n e a r ,  f l e x u o u s ,  e r e c t  or  

c u rv e d ,  l o n g i t u d i n a l  o r  t r a n s v e r s e ,  th e  c o ty ledons  not w e l l -  

deve loped .

A Neotropica l  genus o f  approx imate ly  150 s p e c i e s .  Cyblan- 

th u s  I n h a b i t s  meslc o r  humid s i t e s  1n pSramos, subpJramo 

t h i c k e t s ,  e l f i n ,  c lo u d ,  montane and lowland mois t  o r  wet 

f o r e s t s .  Members o f  t h e  genus a r e  p r i m a r i l y  found In n a tu r a l  

e co to n es  and 1n r i p a r i a n  a r e a s  and a r e  r e s t r i c t e d  t o  primary 

h a b i t a t s .  T h e re fo re ,  t h e i r  occur rence  1n a given l o c a l i t y  

I s  a d i r e c t  I n d i c a t i o n  o f  low l e v e l s  o f  d i s t u r b a n c e .

As he re  I n t e r p r e t e d ,  Cyblanthus in c lu d es  th o se  taxa  f o r -
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merly p laced  In Comomyrslne. Hooker f . ,  Conomorpha A, DC., 

C o r r e l l i a n a  D'Arcy, C yblan thopsls  {Mez) Lunde l l ,  Grammadenla 

Bentham, Mlcroconomorpha (Mez) L u n d e l l ,  and Wei g e l t l a  A. DC. 

A gost in i  (1980) p re sen te d  an I n f r a g e n e r i c  c l a s s i f i c a t i o n  

which c l o s e l y  p a r a l l e l s  t h a t  o f  t h e  p r e s e n t  t r e a t m e n t ,  but 

which d id  not in c lu d e  Grammadenla because o f  i t s  b isexua l  

f low ers  and s e s s i l e  l e a v e s .  Fu r th e r  d i s c u s s i o n  o f  th e  d i f ­

f e r e n c e s  1n subgener ic  d e l i m i t a t i o n  1s p re sen te d  1n the  

PKYLOGENY s e c t i o n .

A formal t r e a tm e n t  o f  Cyblanthus subg.  Grammadenla (Ben- 

tham) P lpo ly  1s p re sen ted  below. A complete  l i s t  o f  gen e r ic  

synonymy fo r  t h e  genus Cyblanthus w i l l  be p re sen te d  1n th e  

t r e a tm e n t  t o  appear  In FLORA NEOTROPICA.

KEY TO SUBGENERA OF CYBIANTHUS

1. Coro l la  cupu l l fo rm  t o  cam p lan u la te .  Anthers  lo n g e r  than  

w ide ,  d i s t a l l y  r e c u rv ed ,  a p i c a l l y  a cu te  o r  m inu te ly  a p l -  

c u l a t e .

2 .  B ranch le t s  and ca lyx  g lab rous  o r  g l a n d u l a r - g r a n u l o s e .  

Anthers  d e h i s c e n t  by narrow l o n g i t u d i n a l  s i l t s .

Mlcroconomorpha.

2 .  B ranch le t s  and ca ly x  fe r ru g ln e o u s  tomentose  o r  s t l p l -  

t a t e - 1 e p 1 d o t e .  Anthers d e h i s c e n t  by wide l o n g i t u d i ­

nal s i l t s .
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3 .  B ranch le t s  and calyx s t l p l t a t e - l e p l d o t e .  Abaxlal 

c o r o l l a  s u r f a c e  m a rg in a l ly  g la b r o u s .  Conomorpha.

3 .  B ra n ch le t s  and ca ly x  tom entose .  Abaxlal  c o r o l l a  

s u r f a c e  m arg in a l ly  g l a n d u l a r - g r a n u l o s e .

4 .  F r u i t  d e p r e s s e d - g lo b o se ,  wider  than  long .  

I n f lo r e s c e n c e s  p s e u d o v e r t l c e l s  o f  racemes,  

subtended by f o l l a c e o u s  b r a c t s .  S t a p f l a .

4 .  F r u i t  g lo b o se ,  a s  wide as  long .  I n f l o r e s ­

cences  s imple  a x i l l a r y  racemes,  th e  b r a c t s  

m inu te ,  not f o l l a c e o u s .  L a x l f l o r u s .

1.  C oro l la  r o t a t e  t o  s u b r o t a t e .  Anthers  wider than  long ,  

e r e c t ,  a p i c a l l y  rounded o r  em arg ln a te .

5 .  P e t i o l e s  a b r u p t l y  p u l v l n a t e .  Anthers  d o r s l f t x e d ,  

l o n g i t u d i n a l l y  d e h i s c e n t .

6 .  P l a n t s  monoaxla l .  Anthers  e r e c t ,  no t v e r s a t i l e .

7 .  I n f lo r e s c e n c e  b r a c t  l a r g e ,  f o l l a c e o u s ,  pe r ­

s i s t e n t .  Flowers 4-  o r  5-merous,  th e  adax la l  

c o r o l l a  lobes  and b r a n c h le t s  g la n d u la r - g r a n u ­

l o s e .  Leaves w i thout  subepldermal f i b e r s .

Comomyrslne.

7 .  In f lo r e s c e n c e  b r a c t  s m a l l ,  no t  f o l l a c e o u s ,  

e a r l y  caducous .  Flowers 3-merous,  th e  adax la l  

c o r o l l a  lo b e s  g la b ro u s ;  b r a n c h le t s  bear ing  

malph lg laceous  h a i r s .  Leaves with  numerous 

subepldermal f i b e r s .  T r ladophora .

6 .  P l a n t s  p o l y a x l a l .  Anthers v e r s a t i l e .  W e i g e l t l a .
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5. P e t i o l e s  c a n a l i c u l a t e  or a b s e n t .  Anthers b a s1 f ix e d ,  

p o M d d a l l y  d e h i s c e n t .

8 .  Leaves a p l c a l l y  mucrona te .  t h e  p e t i o l e s  a b s e n t ,  

t h e  margins s c a r l o u s ,  th e  vena t ion  acrodromous.  

t h e  bases  a u r l c u l a t e .  Stamlnal tube  merely 

n a t e  t o  c o r o l l a  t u b e .  Grammadenla.

8 .  Leaves a p l c a l l y  no t  mucronate ,  t h e  p e t i o l e s

p r e s e n t ,  t h e  margins opaque, the  vena t ion  campto- 

dromous, t h e  bases  a t t e n u a t e ,  a cu te  o r  c u n e a te .  

Stamlnal tube  deve lopm enta l ly  fused t o  c o r o l l a  

t u b e ,  th e  stamens th us  appear ing  e p l p e t a l o u s .

9 .  I n f lo r e s c e n c e  an Ind e te rm in a te  umbel, th e

f low ers  b i s e x u a l .  Cyb1anthops1s.

9 .  I n f lo r e s c e n c e  a s im ple ,  e lo n g a t e  raceme, t h e  

f low ers  f u n c t i o n a l l y  u n i s e x u a l .  Cyb lan thus .

Cybtanthus  Marti us subgenus Grammadenla (Bentham) Pi poly 

comb, e t  s t a t .  nov.

Grammadenla Bentham, P I .  har tw .  218. 1846; Mlquel 1n

M ar t lu s ,  F I .  b r a s .  10; 306. 1856; G r lsebach ,  F I .

B r i t .  W es t- Ind .  I s l .  393. 1861; Hooker f .  In Ben­

tham & Hooker, Gen. p i .  2: 644. 1876; Hemsley,

B1o1• C e n t r . - a m e r . .  Bot.  2; 290. 1882 (as

C yb lan thus ) ; Pax In Engler & P r a n t l , Nat.  

P f lanzenfam.  IV. 1: 92.  1897; Mez 1n Urban, Sym-
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b o lae  A n t l l l a n a e  2: 245. 1901; Mez 1n E n g le r ,

P f l a n z e n r .  IV. 236: 228-232. 1902; S ta n d ie y .

F lo ra  o f  Costa R1ca,  P ub l .  F i e ld  Mus. Nat.  H1st .

Bot.  S e r .  18: 895. 1938; Lasser  In P l t t l e r  e t  

a l , ,  C a t l l a g o  de l a  F lora  Venezolana 277. 1947;

Steyermark ,  C o n t r .  F lo ra  o f  Venezuela ,  F l e l d l a n a ,  

Bot.  28<3): 476-477.  F ig .  107. 1953; Macbrlde,

F lo ra  o f  Peru ,  Pub l .  F ie ld  Mus. Nat.  H1st.  Bot .  Se r .  

13,  (V, no.  1 ) :  175-176. 1959; L unde l l ,  F lo ra  of

Panama, Ann. Missouri  Bot.  Gard. 58 (3 ) :  292-293,

F ig .  3.  1971; F ou rne t ,  F lo re  I l u s t r .  des P han t rog .

de Guadeloupe e t  Mar t in ique  1051. 1978; A g o s t i n i ,

Acta B1o1. Venez. 10 (2 ) :  140. 1980. Grammadenla

subgenus Eugrammadenla Mez In Urban, Symbolae A n t l l ­

l a n ae  2: 425. 1901. Type s p e c i e s .  Cyblanthus

m arg lna tus  (Bentham) PI p o ly .  Grammadenla , from 

t h e  Greek, gramma (lf f K f ' F A .  ) -  " l i n e "  and aden

) - " g l a n d “ , r e f e r r i n g  t o  t h e  punc ta te -1  Id e a ­

t i o n s  o f  th e  l e av es  and p e r i a n t h .

E rec t  o r  penden t ,  e v e r g r e e n ,  e p ip h y t i c  o r  e p l p e t r l c  

sh rubs  o r  small t r e e s  t o  7 m t a l l .  Roots d l a g e o t r o p l c ,

Bark mos t ly  smooth, gray or  sometimes brown, c ra ck in g  

t r a n s v e r s e l y  on o l d e r  p a r t s .  Trunk d i s t i n g u i s h a b l e ,  normally  

more or l e s s  t e r e t e ,  r a r e l y  pachycaulous  b a s a l l y ,  branching 

ry th m ic ,  mos t ly  1n p s e u d o v e r t l c e l s  of 3,  t h e  branches
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o r t h o t r o p i c ,  m orp h o g en e t lca l ly  e q u i v a l e n t ,  s y l l e p t l c .  

B ra n ch le t s  t h i n  t o  modera te ly  t h i c k ,  t e r e t e  o r  r i d g e d ,  smooth 

o r  v e r ru c u lo s e  t o  v e r r u c o s e ,  g lab rous  o r  r a r e l y  g l a n d u la r -  

p a p i l l a t e  a p l c a l l y ,  g l a n d u l a r - p a p i l l a t e  a t  f i r s t  1n t h e  l e a f  

a x i l s  then  g l a b r e s c e n t ,  w i thou t  l e n t l c e l s .  Leaves a l t e r n a t e ,  

s u p e r v o l u t e ,  e x s t l p u l a t e ,  s e s s i l e ,  acrodromous,  a p l c a l l y  

ob tuse -m ucrona te ,  b a s a l l y  a u r l c u l a t e ,  su b am plex lcau l , 

m inu te ly  g l a n d u l a r - p a p i l l a t e  a long c o s ta  above,  g l a b r e s c e n t ,  

g lab rous  below, hydropotes  few o r  absen t  above, numerous 

below, t h e  margins h y a l i n e ,  membranous, p rom inen t ly  p u n c t a t e ,  

e n t i r e  o r  m inu te ly  c r e n u l a t e  t o  d e n t i c u l a t e .  I n f lo r e s c e n c e  a 

s im p le ,  a x i l l a r y  raceme, a t  t imes  reduced t o  appear 

d l c h a s l a l ;  i n f l o r e s c e n c e  b r a c t  ova te  t o  d e l t a t e ,  t o  2 .0  x 2 .0  

mm, a c u t e ,  prominent ly  p u n c t a t e ,  t h e  margins e n t i r e  o r  e r o s e ,  

e a r l y  caducous; r a c h l s  t e r e t e ,  s t r a i g h t  o r  f l e x u o u s ,  m inute ly  

g l a n d u l a r - p a p i l l a t e ,  g l a b r e s c e n t ;  f l o r a l  b r a c t s  s o l i t a r y ,  a t  

p ed ice l  b a s e ,  ova te  t o  l a n c e o l a t e ,  p e r s i s t e n t ;  p e d i c e l s  

t e r e t e  o r  c l a v a t e ,  m inu te ly  g l a n d u l a r - p a p i l l a t e ,  g l a b r e s c e n t ,  

a c c r e s c e n t  In f r u i t .  Flowers unisexual  o r  b i s e x u a l ,  t h e  

p l a n t s  d i o e c i o u s ,  b i s e x u a l ,  o r  monoecious,  ( 4 - ) 5 - 6 { - 7 ) -  me- 

ro u s ;  ca lyx  c o t y l l f o r m ,  t h e  lobes  Im br ica te  o r  q u l n c u n d a l  

o r  r a r e l y  and a b e r r a n t l y  d e x t r o r s e l y  c o n t o r t e d ,  e r e c t ,  a t  

t im es  r e f l e x e d  In f r u i t ;  c o r o l l a  r o t a t e ,  t h e  tube  b ea r in g  a 

r i n g  o f  g l a n d u l a r - g r a n u l e s  a p l c a l l y ,  t h e  lobes  I m b r i c a t e ,  

q u l n c u n c l a l ,  o r  r a r e l y  and a b e r r a n t l y  d e x t r o r s e l y  c o n t o r t e d ,  

g lab rous  w i th o u t ,  g lab rous  o r  r a r e l y  g l a n d u la r - g r a n u lo s e
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and smooth o r  rugose  w i t h i n , a p l c a l l y  obtuse  o r  em arg ln a te ,  

t h e  margins I r r e g u l a r  o r  r e g u l a r ,  e n t i r e  o r  m inu te ly  

c r e n u l a t e ;  stamens and stamlnodes  s i m i l a r ,  connate  to  form a 

consp icuous ,  membranous o r  carnose  tube  adna te  t o  t h e  c o r o l l a  

t u b e ,  th e  a n th e r s  b a s i f l x e d ,  s e s s i l e  o r  on minute a p l c a l l y  

f r e e  f i l a m e n t s ,  c u a d r a te  o r  o v a t e ,  a p l c a l l y  emarglnate  or  

rounded,  b a s a l l y  t r u n c a t e ,  d e h i s c e n t  by a p ic a l  b l r lm ose  

p o r e s ,  u s u a l l y  d o r s a l l y  o r  r a r e l y  v e n t r a l l y  p u n c ta t e ;  p i s t i l  

and p l s t l l l o d e  s i m i l a r ,  obnaplform,  e l l i p s o i d  o r  umbonate, 

t h e  ovary t e r e t e ,  lobed o r  c o s t a t e ,  s p a r s e l y  t o  dense ly  

t r a n s l u c e n t - l e p l d o t e ,  t h e  p la ce n ta  umbonate, ( 1 - ) 2 - 3 ( -5 )  

o v u l a t e ,  th e  ovules  half -immersed In th e  basa l  p l a c e n t a ,  

u n l s e r l a t e  o r  b l s e r l a t e ,  t h e  s t y l e  s h o r t ,  t r u n c a t e ,  t h e  

st igma p unc t l fo rm .  F r u i t  d rupaceous ,  d e p re s s e d - g lo b o se ,  

obovotd o r  e l l i p s o i d ,  t h e  exocarp sometimes f l e s h y ,  th e  

mesocarp and endocarp s to n y ,  p rominent ly  p u n c t a t e - H n e a t e ,  

w h i t e ,  lavender  o r  p u rp le -b la c k  a t  m a t u r i t y ,  on e - seed ed ,  t h e  

t e s t a  c o r r u g a t e ,  th e  embryo c y l i n d r i c a l ,  t r a n s v e r s e .

A subgenus o f  seven s p e c i e s ,  In t h e  Lesser  A n t i l l e s ,  

from n o r th e rn  Costa Rica through Panama t o  t h e  Andes 

o f  Venezuela t o  sou thern  Peru ,  e a s t  through t h e  Guayana 

Highland and t o  t h e  S e r r an fa  de Turumlqulre ,  AnzoStegul, 

Venezuela.
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KEY TO SPECIES OF CY8IANTHUS SUBGENUS GRAMMADENIA

1. Coro l la  lobes  g la n d u la r - g r a n u lo s e  w i t h i n ,  th e  margins 

c r e n u l a t e ;  p i s t i l  umbonate. Mesoamerlca.

1.  c o s t a r l c a n u s .

1 .  C o ro l la  lobes  g lab rous  w i t h i n ,  th e  margins e n t i r e  o r  

e r o s e ;  p i s t i l  obnaplform o r  e l l i p s o i d .  Darlfin,  Panama, 

South America and t h e  Lesse r  A n t i l l e s .

2 .  B ranch le ts  g l a n d u l a r - p a p i l l a t e  a p l c a l ly *  P1st11 e l ­

l i p s o i d .  Trunk th ickened  b a s a l l y  (pach y cau lo u s ) .  

p l a n t s  o f  open Guayana Highland savannas .

5 .  £ .  11n e a t u s .

2 .  B ra n ch le t s  g lab rous  a p l c a l l y .  P i s t i l  obnaplform.

Trunk no t  th ickened  b a s a l l y .  P la n t s  o f  c loud and 

e l f i n  f o r e s t ,  sc rub  t h i c k e t s  and pSramos, Andes and 

Guayana Highland.

3.  Leaves c h a r taceo u s  or  membranaceous, consp icuous­

l y  a sym m etr ica l ,  a b r u p t ly  o r  long-acuminate  

a p l c a l l y .  Coro l la  c h a r t a c e o u s ,  rugose  m e d ia l l y .  

F r u i t  obovold a t  m a t u r i t y .

4 .  Leaves membranaceous. Calyx lobes  e n t i r e ,  

g l a b r o u s ;  s tam lnal  tube  s u b t r u n c a t e  between 

a n t h e r s ;  a n th e r s  on f r e e  f i l a m e n t s  t o  0 .3  

mm lo n g .  Lesser  A n t i l l e s .

3 .  _C. p a r a s i t i c u s .

4 .  Leaves c h a r t a c e o u s .  Calyx lobes  e r o s e  t o



f i m b r i a t e ,  dense ly  g l a n d u l a r - c 1 l 1 a t e ;  s tam l­

nal tube  bea r ing  lobes  between t h e  a n t h e r s ;  

a n t h e r s  s e s s i l e .  Andes and S e r ran fa  de 

T u r lm lq u l r e .  2.  £ .  magnus.

Leaves c o r i a c e o u s ,  symmetrical  t o  s l i g h t l y  asym­

m e t r i c a l ,  o b tu se  t o  a c u t e  a p l c a l l y .  C o ro l la  c o r i ­

aceo u s ,  smooth m e d ia l ly .  F r u i t  dep re ssed -g lo b o se  

o r  e l l i p s o i d  a t  m a t u r i t y .

5.  Leaves o b l a n c e o l a t e .  B ranch le t s  smooth,  t e ­

r e t e .  C oro l la  lobe margins I r r e g u l a r .  F r u i t  

d ep re ssed -g lo b o se  a t  m a t u r i t y .  Guayana 

Highland.

9.  Leaf margins  m in u te ly  c r e n u l a t e  t o  den­

t i c u l a t e .  Ovary c o s t a t e ;  s tamlnal tube  

c a r n o s e ,  l o b a t e ,  t h e  lobes  p u n c ta t e ,  

co n n ec t iv e s  p rominent ly  b lack  pu n c ta te  

v e n t r a l l y  and d o r s a l l y .  In f lo re sc e n c e  

p rom inen t ly  b lack p u n c t a t e - U n e a t e .  Ende­

mic t o  Cerro de la  Nebl1na.6 .  C. p l r e s i l . 

9 .  Leaf margins e n t i r e .  Ovary l o b a t e ;  s t a ­

mlnal tube  membranous, s u b t r u n c a t e ,  

e p u n c t a t e ;  c o n n ec t iv e s  e p u n c ta te  ven­

t r a l  l y ,  p e l l u c i d - p u n c t a t e  d o r s a l l y .  

I n f lo r e s c e n c e  r a c h l s  p e l l u c i d - p u n c t a t e ,  

endemic t o  t h e  AuySn-tepu1/Ch1mant8 

f l o r l s t l c  complex. 7 .  jC. p t a r l e n s l s
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5. Leaves ob long ,  e l l i p t i c  o r  l a n c e o l a t e .

B ra n ch le t s  v e r ru c u lo s e  t o  v e r r u c o s e ,  promi­

n e n t l y  r i d g e d .  C o ro l la  lobe  margins regu­

l a r .  F r u i t  e l l i p s o i d  a t  m a t u r i t y .  Andean 

pgramos. 4 .  £ .  marg lna tus

1 .  Cyblanthus  c o s t a r l c a n u s  Hemsley, B io l .  C e n t r . - a m e r . ,

Bot.  2: 290.  1882. ( F i g s .  l a ,  2 4 ) .

E p ip h y t ic  shrub o r  t r e e  t o  3 m t a l l .  B ranch le ts  t e r e t e  

o r  r i d g e d ,  ( 2 . 0 - ) 2 . 5 - 5 . 0  mm t h i c k ,  g l a b r o u s ,  smooth. Leaves 

c h a r t a c e o u s  o r  c o r i a c e o u s ,  a sym m etr ica l ,  l i n e a r -  t o  wlde-  

o b l a n c e o l a t e ,  ( 2 . 0 - ) 2 . 5 - 9 . 0 ( - 1 2 . 0 )  x ( 0 . 4 - ) 0 . 7 - 2 . 5 ( - 2 . 9 )  cm, 

o b t u s e ,  a c u t e  o r  a b r u p t l y  acum inate ,  Inconsp icuous ly  p e l l u ­

c i d  t o  orange p u n c ta t e  o r  consp icuous ly  b lack  p u n c ta t e  and 

p u n c t a t e - l l n e a t e  below, t h e  margins e n t i r e ,  f l a t  o r  s l i g h t l y  

r e v o l u t e  b a s a l l y .  I n f lo r e s c e n c e  l a x ,  s t r a i g h t ,  1 .0 -1 0 .2  cm 

l o n g ,  th e  r a c h l s  inconsp icuous ly  p e l l u c i d  t o  orange p u n c ta t e  

o r  consp icuous ly  b lack  p u n c ta te  and p u n c t a t e - l l n e a t e ;  f l o r a l  

b r a c t s  o v a te  t o  l a n c e o l a t e ,  1 .2 - 3 .2  x 0 . 6 - 1 . 4  mm, a c u te  t o  

acum ina te .  Inconsp icuous ly  p e l l u c i d  t o  orange p u n c ta te  or  

c o n sp ic u o u s ly  and p rom inen t ly  b lack  p u n c ta t e  and p u n c ta t e -  

l l n e a t e ,  th e  margins e r o s e  o r  mere ly  I r r e g u l a r ,  g lab rous  or  

g l a n d u l a r - d l l a t e ;  p e d i c e l s  t e r e t e  o r  c l a v a t e ,  t o  2 .5  mm long 

a t  a n t h e s l s ,  a c c r e s c e n t  t o  3 . 5 - 5 . 0  mm long 1n f r u i t ,  epunc­

t a t e  o r  prominen t ly  b lack  p u n c t a t e - l l n e a t e ,  g l a n d u l a r - p a p i l ­

l a t e ,  g l a b r e s c e n t .  Flowers c o r i a c e o u s ,  ( 4 - ) 5 ( - 6 ) - m e r o u s ;
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ca lyx  lobes  ova te  t o  wide o v a t e ,  0 . 6 - 1 . 4  x 0 . 7 - 1 . 2  mm, ob­

t u s e  o r  a c u t e  t o  acum ina te .  Inconsp icuous ly  p e l l u c i d  o r  p ro­

m in en t ly  b lack  p u n c ta t e  and p u n c t a t e - l l n e a t e ,  t h e  margins 

e n t i r e  o r  e r o s e ,  g lab rous  o r  den se ly  g l a n d u la r - c 1 1 1 a t e ;  co­

r o l l a  1 . 6 - 2 . 5  mm lo n g ,  t h e  lobes  ova te  t o  wide o v a t e ,  0 . 9 - 1 . 4  

( - 1 . 9 )  x 1 . 2 - 1 . 5 ( - 2 . 0 )  mm, ob tuse  t o  e m ar g ln a t e ,  o b scu re ly  

p e l l u c i d  o r  p rominent ly  orange o r  p rominent ly  b lack  p u n c ta t e -  

l l n e a t e ,  t h e  marg ins  c r e n u l a t e ,  r e g u l a r ;  s tamlnal tube  c a r -  

n o s e .  0 . 4 - 0 . 8 ( - 1 . 0 )  mm lo n g ,  l o b a t e ,  th e  lobes  0 . 1 - 0 . 2 ( - 0 . 3 )  

mm lo n g ,  e p u n c t a t e ,  t h e  a n th e r s  s e s s i l e  o r  on s h o r t  f r e e  

f i l a m e n t s  to  0 .1  mm long ,  ova te  o r  q u a d r a t e ,  ( 0 . 2 - ) 0 . 3 - 0 . 6  x 

( 0 . 2 - ) 0 . 3 - 0 . 7  mm, rounded o r  ob tuse  t o  emarg lnate  a p l c a l l y ,  

t h e  c o n n ec t iv e s  e p u n c ta te  v e n t r a l l y ,  p rominent ly  p e l l u c i d  

t o  orange o r  b lack  p u n c ta t e  d o r s a l l y ;  p i s t i l  umbonate, 0 . 8 -  

1 .4  mm long and 0 . 8 - 2 . 0  mm d la m . ,  t h e  ovary 0 . 5 - 0 . 9  mm long ,  

d e n se ly  g l a n d u l a r - t r a n s l u c e n t - l e p l d o t e ,  t h e  ovu les  2 { -3 ) .  

u n l s e r l a t e ,  th e  s t y l e  ( 0 . 2 - ) 0 . 4 - 0 . 7  mm long ,  e p u n c t a t e ,  t h e  

st igma p u n c t l fo rm .  F r u i t  obovold ,  whi te  t o  p in k ,  orange or  

b lack  p u n c t a t e - l l n e a t e  o r  d e p r e s s e d - g lo b o se ,  p u r p l e - b l a c k ,  

orange p u n c t a t e - l l n e a t e  a t  m a t u r i t y ,  2 . 0 - 4 . 0  mm long and

2 . 0 - 4 . 0 ( - 5 . 0 )  mm dlam. when d r i e d .

D i s t r i b u t i o n .  C.  c o s t a r l c a n u s  occurs  1n c loud and e l f i n  

f o r e s t s  1n Mesoamerlcan Costa Rica and Panama from (800-) 

1000-2600(-2850) m.
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KEY TO SUBSPECIES OF CYBIANTHUS COSTARICANUS

1. F r u i t  d e p r e s s e d - g lo b o se ,  p u rp le -b la c k  a t  m a t u r i t y ,  t h e  

exocarp  c a r n o s e .  Calyx lobes  a c u te  t o  acum inate .  Branch­

l e t s  r i d g e d .

2.  Leaves in consp icuous ly  p e l l u c i d  t o  orange pu n c ta te  

below, ob tuse  t o  subacumlna te ,  never  a b r u p t ly  acumi­

n a t e  a p l c a l l y .  I n f lo r e s c e n c e  r a c h l s  and p e r i a n t h  

Inconsp icuous ly  p e l l u c i d  t o  orange p u n c t a t e .  P e r i a n th  

p rom inen t ly  orange p u n c t a t e ,  t h e  c o r o l l a  lobe margin 

opaque. C o r d i l l e r a s  o f  T H a r i n  and Talamanca,  Costa 

Rica and a d j a c e n t  C o r d i l l e r a  Cent ra l  o f  Chlr lquT ,  

Panama. l a .  subsp .  c o s t a r l c a n u s .

2 .  Leaves consp icuous ly  black p u n c ta te  and p u n c ta t e -  

l l n e a t e  a t  l e a s t  p rox im al ly  below, a b r u p t l y  acumi­

n a t e  a p l c a l l y .  I n f lo re sc e n c e  r a c h l s  and p e r i a n th  

consp icuous ly  and prominent ly  b lack p u n c ta te  and 

p u n c t a t e - l l n e a t e ,  th e  c o r o l l a  lobe  margin h y a l i n e .  

Endemic t o  t h e  C o r d i l l e r a  Cen t ra l  o f  Costa R ica .

l b .  subsp .  acum lna tus .

1 .  F r u i t  obovold ,  whi te  t o  pink a t  m a t u r i t y ,  t h e  exocarp  

t h i n .  Calyx lobes  ob tuse  t o  rounded. B ranch le ts  t e r e t e .

3 .  Leaves c h a r t a c e o u s ,  a b r u p t ly  acuminate  a p l c a l l y .  con­

s p icu o u s ly  black p u n c t a t e - l l n e a t e  below. Coro l la  

lobes  ru g o se ,  g l a n d u la r - g r a n u lo s e  m ed ia l ly  w i t h i n ,  

t h e  p u n c ta t l o n s  b l a c k ,  p rominent ly  r a i s e d ;  a n th e r s
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o v a t e ,  rounded a p l c a l l y ;  co n n ec t iv e s  b lack  punc ta te  

d o r s a l l y .  Cerro  Campana and C o n t inen ta l  Divide 

e a s t  o f  C h t r lquT ,  Panama. l c .  subsp .  panamensls.

3 .  Leaves c o r i a c e o u s ,  ob tuse  t o  a cu te  a p l c a l l y ,  incon­

s p icu o u s ly  p e l l u c i d  t o  orange p u n c ta te  below. Coro l­

l a  lobes  smooth,  g l a n d u la r - g r a n u lo s e  th roughout 

w i t h i n ,  t h e  p u n c ta t lo n s  p e l l u c i d ,  f l a t ,  not promi­

n e n t l y  r a i s e d ;  a n th e r s  q u a d r a t e ,  ob tuse  t o  emargl­

n a t e  a p l c a l l y ;  c o n n ec t iv e s  orange p u n c ta te  do r ­

sa l  l y .  Endemic t o  Cerro J e f e ,  Panama.

I d .  subsp .  m o r l l .

l a .  Cyblanthus c o s t a r l c a n u s  Hemsley subsp .  c o s t a r l c a n u s

( F i g s .  l a ,  24,  25a) 

Cyblanthus c o s t a r l c a n u s  Hemsley, 8 1 o l .  C e n t r . - a m e r . ,

Bot .  2; 290. 1882; Grammadenla c o s t a r l c a n a  (Hems-

l e y )  Mez In Urban, Symbollae A n t l l l a n a e  2: 245.

1901. Type. Costa R1ca. Without l o c a l i t y ,  Aug 

1875 ( f l ) ,  Endres 146 ( h o lo t y p e ,  K, photo LL Neg. 

71-152; I s o t y p e s ,  BM, W, photo F Neg. 32001).  

Grammadenla 1In e a r l  f o i l  a Lun d e l l ,  Wrlghtla  4 (2 ) ;  70.

1968. Type. Panama. Bocas de l  Toro; N s lo p es  of 

Cerro  Horqueta ,  1818-2121 m, 6 Aug 1947 ( f l ) .

A l len  4803 ( h o lo t y p e ,  M0. photo LL Neg. 71-173; 

I s o t y p e s ,  G, U).

Grammadenla minor Lun d e l l ,  Wrlghtla  4 ( 2 ) :  71.  1968.
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Type, Costa R ica .  San J o s l :  C o r d i l l e r a  de T a la -

manca, t h e  bog e l f i n  c loud f o r e s t  a rea  N o f  Cerro 

de l a  Muerte,  2600 m, 1 Feb 1963 f f r ) .  L.O. Wil­

l iam s  e t  a l .  24167 (h o lo t y p e ,  F,  photo LL Neg. 

71-135; I s o ty p e s ,  CR, NY).

Grammadenla a u r a n t l a c a  Lunde l l .  Wrlghtla  5 (8 ) :  292.

1976. Type. Panama. ChlrlquT: Cerro  Pando, on

c o n t i n e n t a l  d iv id e  and Panama-Costa Rica b o rd e r ,  

c a .  16 km NW o f  El Hato del VolcSn. 2000-2482 m,

20 Ju l 1975 ( f l ) ,  Mori 6 Bolten 7296 (h o lo ty p e ,

LL; I s o ty p e ,  PMA).

Cyblanthus t a la m a c e n s l s  Lun d e l l ,  Phy to log la  57 (5 ) :  368.

1985. Type. Costa R ica .  L1m6n: C o r d i l l e r a  de

Talamanca,  Cerro KSmuk m a s s i f ,  between Cerro Dudu 

and Cerro  A p r t ,  2900-3100 m. 23 a 26 Apr 1984 ( f l ) ,  

Davldse e t  a l . 25920 (h o lo ty p e ,  L L-n .v . ;  I s o ty p e s ,  

C R -n .v . ,  M0).

B ranch le t s  p rominent ly  r i d g e d .  Leaves c h a r t a c e o u s ,  a cu te  

t o  acuminate a p l c a l l y .  Inconsp icuous ly  p e l l u c i d  t o  orange 

p u n c ta te  below. In f lo r e s c e n c e  r a c h l s  Inconsp icuous ly  p e l l u ­

c i d  t o  orange p u n c t a t e - 11n e a t e .  Flowers with  ca lyx  lobes  

a cu te  t o  acum ina te ,  e ro s e  and den se ly  g l a n d u l a r - c l l l a t e  mar­

g i n a l l y ,  p rominent ly  orange p u n c ta t e ;  c o r o l l a  lobes  rugose  

and g l a n d u la r - g r a n u lo s e  m ed ia l ly  w i t h i n ,  prominently  orange
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p u n c t a t e ;  a n th e r s  o v a t e ,  rounded a p l c a l l y ,  t h e  connec t ives  

o ra n g e -p u n c ta te  d o r s a l l y .  F r u i t  d e p re s s e d - g lo b o se ,  ( 2 . 0 - )

4 . 0 - 5 . 0  mm long and ( 2 . 0 - ) 4 . 0 - 5 . 0  mm dlam. when d r i e d ,  

p u rp l e - b l a c k  a t  m a t u r i t y ,  t h e  p u n c ta t lo n s  o ran g e .  In c o n sp i ­

cuous.

D i s t r i b u t i o n .  Subspecies  c o s t a r l c a n u s  grows as an e p i ­

p h y t i c  shrub In exposed a re a s  o f  upper c loud and e l f i n  f o r e s t  

fo rm a t ions  from 1500-2500 m, o r  as  a scandent shrub in 

Lomaria-Sphagnum a s s o c i a t i o n s  1n pSramo-llke fo rmat ions  from 

2600-3100 m. I t  I s  known from peaks o f  t h e  C o r d i l l e r a s  o f  

T i la rS n  and Talamanca 1n Costa Rica and t h e  con t iguous  

C o r d i l l e r a  Cent ra l  o f  Panama t o  n o r t h e a s t e r n  Ch1r1quf,  Pana­

ma.

Specimens examined. COSTA RICA. A la ju e l a :  C o r d i l l e r a

de T l l a r S n ,  Monteverde Cloud F o res t  Reserve ,  Cerro del  Roble ,  

o f f  Chomogo T r a i l ,  1515 m, 26 Feb 1981 ( s t ) ,  Alroeda S Nakal 

4600 (CAS), 1610-1690 m, 13 Jul 1984 ( f r ) ,  PI poly 7083. 7064. 

7088 (CR, NY), 13 Jul 1984 ( s t  s e e d l i n g ) ,  P lp o l y , 7087. 7089. 

7091. 7092 (CR, NY), S o f  ro a d ,  1520-1580 m, 16 Jun 1976 ( f l ,  

f r ) .  Dryer 200 (CR, F ) ,  29 Ju l  1976 ( f r ) .  Dryer 476 (CR, F ) ,  

El B r l l l a n t e  T r a i l ,  1500-1580 m, 14 Dec 1976 ( f l ,  f r ) .  Dryer 

1100 (CR, F ) ,  El B r l l l a n t e  and Nuboso T r a i l s ,  1550-1600 m,

14 Ju l  1984 ( s t ) .  P lpo ly  7093. 7100 (CR, NY), 14 Jul 1984 

( f r ) ,  P lpo ly  7095. 7098 (CR, NY), 14 Ju l 1984 ( f l ) ,  P lpo ly
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7099 (CR, NY); San C a r l o s ,  Hacienda S t a .  E lena ,  1450 m, 18 

Jan  1939 ( f l ,  f r ) .  A ust in  Smith 1512 (A, CR, NY); Quebrada 

A zu l , 14 km NH o f  San RamOn, 1020 m, 18 Jun 1972 ( f r ) .  Lent 

2611 (CR, F,  NY); C a t a r a t a s  de San Ram6n, 17-20 Apr 1935 

( f l ) ,  Qu1r6s 130 (CR, F) ;  Balsa de San Ramftn, 900 m, 29 Dec 

1974 ( f l ) ,  Tay lor  17764 (NY); La Palma de San Ramfln, 13 Mar 

1929 ( f l ,  f r ) .  Brenes 6740 (CR, F ) ,  30 Mar 1929 ( f l ,  f r ) ,  

Brenes 6761 (CR, CU, F,  NY), 22 Jan 1934 ( f l ,  f r ) ,  Brenes 

19002 (CR, F,  NY); Los Angeles de San Ram6n, 1500 m, 20 Ju l  

1984 ( s t ) .  P lpo ly  7112. 7114. 7115. 7117 (CR, NY), 20 Ju l  

1984 ( f l ) ,  P lpo ly  7116 (CR, NY), 20 Ju l  1984 ( f l ,  f r ) ,  P lpo ly  

7118 (CR, NY); Cer ros  de l a  B a l sa ,  Los Angeles de San RamGn, 

16 Mar 1928 ( f l ) ,  Brenes 6052 (CR, F ) ,  6078 (CR, F,  NY); 

Reserve F o res tS l  San RamOn, n r .  Colonla palmarefla, 1000 m,

20 Ju l 1984 ( s t ) ,  P lpo ly  7119. 7120 (CR. NY); San Rafael de 

San RamOn, 1250 m, Nov 1921 ( f l ) ,  Brenes 3569 (CR, F,  NY); 

A l to  de V i l l e g a s ,  D t to .  Vollo de San Ram6n, 1250 m, Jan  1922 

Brenes 3601 (CR, F,  NY); Z a rc e ro ,  Caribbean S lo p e ,  1364 

m. 3 Feb 1938 ( f l ) ,  Aust in  Smith H273 (CR, F.  MO); La PeNa de 

Z a rc e ro ,  P a c i f i c  S lo p e ,  1364 m, 13 Dec 1937 ( f l ,  f r ) ,  Aust in  

Smith A695 (CR, MICH, MO); La PeNa A l fa ro  Ruiz ,  1400 m, 24 

Dec 1939 ( f l ) .  Aust in  Smith P2163 (A, CR). LlmOn: C o r d i l l e ­

r a  de Talamanca,  A t l a n t i c  S lope ,  Cerros  T a r a r l a  ( l o c a l l y  

known as  Tres P i c o s ) ,  2400-2600 m, 10 Sep 1984 ( f l .  f r ) ,  

Davldse e t  a l .  28791 (CR, MO), 10 Sep 1984 ( f l ) ,  Davldse e t  

a l .  28824 (CR. MO, NY), 10 Sep 1984 ( f r ) .  Davldse e t  a ) .
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28827 (CR, MO, NY); N base o f  unnamed c o r d l l l e r a  between Rto 

Terbl and Rto S i n t ,  2000-2500 m, 14 Sep 1984 ( f r ) ,  Davldse 8 

H erre ra  29084 (CR, LL, MO, NY). P un ta renas :  C o r d i l l e r a  de 

Talamanca,  Cerro  U r in ,  1 Feb 1981 ( f l ,  f r ) ,  Weston 12305A 

(CR, UC); Pellas Blancas T r a i l ,  3 .5  km NE o f  Monteverde, 1500 

m, 3 Jan  1972 ( f r ) ,  Wilbur e t  a l .  15793 (DUKE, LL).

PANAMA. Bocas del  Toro: C o r d i l l e r a  de Talamanca Cordi­

l l e r a  Cen t ra l  , 2-5 a i r l i n e  km NW o f  Cerro  Echandt on Costa 

R1can-Panaman1an b o rd e r ,  2600-2850 in, 1 1  9 Mar 1984 ( f r ) ,  

Davldse e t  a l .  25120 (CR, LL, M0, NY). C h l r l q u t :  Cerro

Colorado ,  on c o n t i n e n t a l  d i v i d e ,  1400 m, 25 Ju l  1979 ( f r ) ,

T. Antonio 1410 (LL),  1300-1700 m. 4 May 1975 ( f l ) ,  Mori A 

Kallunkl 5858 (LL, SCZ); D t to .  Boquet te :  Cerro  Horqueta ,

summit,  N and S s l o p e s ,  2000-2231 m, 28 Jun 1984 ( f l ,  f r ) ,  

P lpo ly  7067. 7068. 7070. 7072. 7073. 7074 (NY, PMA), 28 Jun 

1984 ( s t ) ,  P lpo ly  7075 (NY, PMA), 21 Jan  1971 ( f l ) .  Wilbur 

e t  a l .  1342 (DUKE); Fortuna Dam s i t e ,  1200 m, 5 Feb 1985 

( f r ) .  van de r  werff  & van Hardeveld 6529 (MO): D t to .  Bugaba, 

Cerro  Punta ,  a long  r i d g e  t o  watershed t o  Bocas del  Toro ,

2200 m, 26 Jan  1985 ( f l ,  f r ) ,  van de r  Werff S Herrera  6429 

(MO).

l b .  Cyblanthus c o s t a r l c a n u s  Hemsley subsp .  acumlnatus

(L u n d e l l )  P l p o l y ,  comb, e t  s t a t .  n o v . (F 1gs .  l e ,  24) 

Grammadenla acuminata  Lunde l l ,  Wrlghtla  4 ( 2 ) :  69.

1968. Type. Costa R ica .  San J o s t :  Nr.  Vara
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Blanca ,  on s lo p es  o f  Volc tn  P o l s ,  2121 m, 23 Nov 

1949 ( f l ,  f r )  A l len  5396 ( h o lo t y p e ,  US, fragment 

LL, photo LL Neg. 71-134; I s o t y p e s ,  UC, F-2 s h e e t s ,  

HO, NY).

B ra n ch le t s  r i d g e d .  Leaves c h a r t a c e o u s ,  a b r u p t ly  acumi­

n a t e  a p l c a l l y ,  consp icuous ly  b lack  p u n c ta te  and p u n c t a t e - l l ­

n e a te  a t  l e a s t  p rox lm al ly  below. I n f lo re sc e n c e  r a c h l s  p ro­

m in en t ly  b lack  p u n c ta te  and p u n c t a t e - l l n e a t e ;  c a lyx  lobes  

a c u te  t o  acum ina te ,  e ro se  and g l a n d u l a r - c l l l a t e  m a r g in a l l y ,  

p rom inen t ly  b lack  p u n c ta te  and p u n c t a t e - l l n e a t e ;  c o r o l l a  

lobes  rugose and g la n d u la r - g r a n u lo s e  m ed ia l ly  w i t h i n ,  p ro ­

m inen t ly  b lack  pu n c ta te  and p u n c t a t e - l l n e a t e ;  a n th e r s  o v a t e ,  

rounded a p l c a l l y ,  t h e  c o n n ec t iv e s  b lack  p u n c ta te  d o r s a l l y .  

F r u i t  d e p re s s e d - g lo b o se ,  2 . 0 - 3 . 0  mm long and 2 . 0 - 3 . 0  mm dlam. 

when d r i e d ,  p u rp le -b la c k  a t  m a t u r i t y ,  t h e  p u n c ta t lo n s  b la c k ,  

p rom inen t .

D i s t r i b u t i o n .  Subspecies  acumlnatus I s  r e s t r i c t e d  t o  t h e  

C o r d i l l e r a  Cent ra l  o f  Costa R1ca, in  t h e  p rov inces  o f  San 

j o s ( ,  Car tago  and a d j a c e n t  H ered ia ,  from 1600-2400(-2700) m. 

I t  1s most o f t e n  found 1n d i s t u r b e d ,  remnant c loud f o r e s t s ,  

and 1n gaps o f  c loud f o r e s t s ,  where 1 t  occurs  a s  a t ru n k  e p i ­

phy te  on lower p o r t i o n s  o f  l a r g e  t r e e s ,  c a .  10-15 m above th e  

ground.
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Specimens examined. COSTA RICA. Cer tego :  5 .4  km NH o f

J e t  a t  T r in id ad  en r o u t e  t o  VolcSn T u r r l a l b a ,  10 May 1971 

( f l ,  f r ) .  Aimeda e t  a l .  3102 (CAS); n r .  El T r in idad  a Km 72 

(20 km SE o f  El Empalme), along In te ram er lcan  Huy, 2600 m,

19 Jun 1968 ( f l ,  f r ) .  Burger A S to l ze  5962 (CR, F,  MO, NY); 

a long  r d .  t o  VolcSn T u r r l a l b a ,  2240 m, 9 Ju l  1967 ( f l ,  f r ) ,  

l e n t  1090 (COL, CR, F,  PMA); Cerro  de l a  C a r p l n t e r a ,  1500- 

1850 m, Feb 1924 ( f r ) .  S tand iey  34391 (US); VolcSn T u r r l a l b a ,  

above P as to ra  o r  T r in id a d ,  2000 m, 10 May 1971 ( f l ,  f r ) ,  

Wilbur 14348 (CR, DUKE, F-2 s h e e t s ,  MICH); 3 km SE o f  El Em­

palme on In te ram er lcan  Hwy, 2450 m, 21 May 1972 ( f l ) ,  Wilbur 

A Aimeda 16757 (DUKE). Heredia:  end o f  Hwy 114 t o  VolcSn

Barba,  2700 m, 3 May 1971 ( f r ) ,  Almeda 582 (DUKE); between 

Cerro  Chomplpe and SE f l a n k  o f  VolcSn Barba,  secondary r d .  N 

o f  CR 113 connec t ing  w i th  C a l le  G a l l l t o ,  2000-2100 m, 8 Dec 

1975 ( f l ,  f r ) .  R. Baker e t  a l .  237 (CR, DUKE, F ) ;  E s lo p es  o f  

VolcSn Barba between RTo Las Vuel tas  and Rio Nuevo (upper Rio 

P a t r l a ) ,  2000 m, 25 Oct 1975 ( f r ) .  Burger S Baker 9480 (AAU, 

CR, F,  PMA); Cerros  de Zurquf ,  a long  RTo Para B lanca ,  1600- 

1800 m, 6-7 Feb 1977 ( f r ) .  Burger e t  a l .  10272 (AAU, F,  MO);

1 km N o f  San Rafael de Vara 81anca.  1900 m, 3 Mar 1974 ( f l ) .  

Lent 3828 (CR, F) abandoned r d .  N o f  Cerro  Chomplpe, S o f  

Camlno Gal11 t o ,  E o f  Quebrada Grande (headwaters  o f  R1o 

P a t r l a ) ,  on SE s lo p e s  o f  VolcSn Barba,  2000 m, 5 Ju l  1984 

( f l ) ,  P lpo ly  e t  a l .  7077. 7082 (CR. NY); n r .  Vara Blanca ,  N 

s lo p e  o f  C o r d i l l e r a  C e n t r a l ,  between VolcSn PoSs and VolcSn
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Cerros  de ZurquY, NE o f  San I s i d r o ,  2000-2400 m, 3 Mar 1926 

( f r ) .  Stand ley  A V a le r io  50753 (US); Cerro de l a s  C a r l d a s ,

N o f  San I s i d r o ,  2000-2400 m. 11 Mar 1926 ( f l ) .  S tand iey  A 

V a le r io  52198 (US, LL-fragment) ,  11 Mar 1926 ( s t  s e e d l i n g ) .  

S tand iey  A V a le r io  52257 (US); 5 km from Vara Blanca toward 

VolcSn PoBs, 16 May 1971 ( f l ) ,  Wilbur 14359 (DUKE) n r .  El 

Copey, 1900 m, 17 Apr 1949 ( f l ) ,  L. 0 .  Wil l iams 16391 ( F ) .  

San 0os8: Casca ja l  de Coronado, 1900 m, 6 Aug 1950 ( f r ) ,

J .  Lefln 2634 (CR, NA); 12 km NE o f  San I s i d r o  de l  Colo rado,  

700 m, 5 Ju l  1977 ( f r ) ,  Wilbur e t  a l .  22034 (DUKE).

l c .  Cyblanthus c o s t a r l c a n u s  Hemsley subsp . panamensls

(L u n d e l l )  P lp o l y ,  comb, e t  s t a t .  nov. ( F i g .  24) 

Grammadenla panamensls L u n d e l l .  Wrightla  5 (8 ) :  294.

1976. Type. Panama. Panama: Along t r a i l  t o

to p  o f  Cerro Campana, SW s lo p e  from road ,  825- 

1000 m, 12 May 1974 ( f l ) ,  Nee a Stockwe11 11602 

( h o l o t y p e ,  LL),  non Conomorpha ($ Mlcroconomorpha) 

panamensls L unde l l ,  ■ Cyblanthus  p a s t e n s l s  (Mez) 

A g o s t i n i ,  f i d e  P lp o ly .  1983b.

B ra n ch le t s  t e r e t e .  Leaves c h a r t a c e o u s ,  a b r u p t ly  acumi­

n a te  a p i c a l l y ,  c onsp icuous ly  b lack  p u n c ta t e  and p u n c t a t e -  

l l n e a t e  below. I n f lo r e s c e n c e  r a c h l s  p rominent ly  b lack  punc­

t a t e  and p u n c t a t e - l l n e a t e .  Flowers with  ca ly x  lobes  rounded
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t o  o b t u s e ,  e r o s e  and den se ly  g l a n d u l a r - c l l l a t e  m a r g i n a l l y ,  

prom inen t ly  b lack  p u n c ta t e ;  c o r o l l a  lobes  rugose  and g landu-  

l a r - g r a n u l o s e  m e d ia l ly  w i t h i n ,  p rominent ly  b lack  p u n c ta t e ;  

a n t h e r s  o v a t e ,  rounded a p i c a l l y ,  th e  c o n n ec t iv e s  prominently  

b lack  p u n c ta t e  d o r s a l l y .  F r u i t  obovold .  3 . 0 - 4 . 0  mm long and

2 . 0 - 3 . 0  mm dlam. when d r i e d ,  pink a t  m a t u r i t y ,  t h e  punc ta -  

t l o n s  b l a c k ,  p rominent ly  r a i s e d .

D i s t r i b u t i o n .  Subspecies  panamensls occurs  a s  en e p i ­

phy te  In c loud f o r e s t s  on th e  summit o f  Cerro  Campana,

Panami p ro v in c e ,  Panama from 900-1000 m.

Specimens examined. PANAMA. Panamft: O t to .  C a p l r a .

Parque Naclonal A l to s  de Campana, Cerro  Campana, summit, 

900-1000 m, 23-24 Jun 1984 ( f l ,  f r ) .  P lpo ly  7053. 7054. 7055. 

7056. 7057. 7058. 7059. 7060. 7061. 7062 (NY.PMA), 23-23

Jun 1984 ( s t  s e e d l i n g ) ,  P lpo ly  7049 (NY, PMA).

I d .  Cyblanthus c o s t a r l c a n u s  Hemsley subsp .  morl l  (Lundel l )  

P lp o l y ,  comb, e t  s t a t .  nov. ( F i g s .  l c ,  24,  25b) 

Grammadenla morl l  Lunde l l .  W rlght la  5 ( 8 ) :  293. 1976.

Type. Panama. PanamS: Cerro  J e f e ,  a long t r a i l  on

r i d g e  running NE from summit, 1000 m. 18 Dec 1974 

( f l ) ,  Mori e t  a l .  3761 ( h o lo t y p e ,  LL; I s o t y p e s ,  PMA, 

WIS), non Cyblanthus  ( |  Microconomorpha) morl l  

A g o s t i n i .  « Cyblanthus p a s t e n s l s  (Hez) A g o s t i n i ,
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B ra n c h le t s  t e r e t e .  Leaves c o r i a c e o u s ,  ob tuse  t o  a c u te  

a p l c a l l y ,  In co n sp icu o u s ly  p e l l u c i d  t o  orange p u n c t a t e .  F lo­

wers w i th  c a ly x  lobes  o b tuse  t o  rounded,  m inu te ly  e r o s e  and 

s p a r i n g l y  g l a n d u l a r - c l l l o l a t e  m a r g in a l ly ,  in consp icuous ly  

p e l l u c i d  t o  orange p u n c ta t e ;  c o r o l l a  lobes  smooth and 

g l a n d u l a r - g r a n u l o s e  th roughout  w i t h i n ,  s p a r s e l y  orange punc­

t a t e  m e d i a l l y ,  t h e  p u n c ta t lo n s  Inconsp icuous ;  a n th e r s  

q u a d r a t e ,  ob tuse  t o  emarg lna te  a p i c a l l y ,  t h e  co n n ec t iv e s  

p rom inen t ly  orange p u n c ta te  d o r s a l l y .  F r u i t  obovold ,  2 .5 -  

4 . 0  nan long and 1 .2 - 2 .2  mm dlam.  when d r i e d ,  whi te  t o  pink 

a t  m a t u r i t y ,  t h e  p u n c ta t lo n s  orange t o  p in k ,  not prominent .

D i s t r i b u t i o n .  Endemic t o  c loud f o r e s t  on t h e  summit of  

Cerro  J e f e ,  Panama p ro v in c e ,  Panama, 1000 m.

Specimens examined. PANAMA. Panama: O t to .  Panama,

A f t e r  Goofy Lake a long t r a i l  t o  Cerro J e f e ,  14 Jan  1968 ( f r ) ,  

Correa a  D r e s s i e r  551 (PMA), c loud f o r e s t  n r .  summit, 29 Aug 

1975 ( f l ,  f r ) .  D r e s s i e r  5137 (M0), summit n r .  r a d io  tow er ,

900 m, 27 June 1984 ( f r ) .  D'Arcy e t  a l .  15517 (M0, NY. PMA. 

SCZ). 22 May 1980 ( f l ,  f r ) ,  Folsom e t  a l . 7804 (NY, TEX),

3 Mar 1979 ( f l ,  f r ) ,  Hammel 6304 (LL),  30 Aug 1977 ( f r ) ,

Maas e t  a l .  2711 (M0, U),  c loud f o r e s t  dominated by C lus la  

spp .  and C o lpo th r lnax  c o o k l l .  8 Oct 1974 ( f r ) ,  Mori a K a l lun-
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k i  2392 (LL, MO). 18 Dec 1974 ( f r ) ,  Mori 8 Kallunkl 3759 

(LL. MO. HIS),  11 May 1975 ( s t a * .  f l ) ,  Mori 8 Kallunkl 6085 

(LL, MO), 5 Jun 1975 (s tam .  f l ) ,  Hor1 a Kal lunkl 6494. 6496 

(LL, MO), 14 Ju l  1975 ( f r ) ,  Mori 6 Kallunkl 7119 (LL, MO),

18 Jun 1984 ( f l ,  f r ) .  P lpo ly  7017. 7020. 7021. 7023. 7024. 

7027. 7028. 7029. 7030. 7031 (NY, PMA, du p s .  t o  be d l s t r . ) .

18 Jun 1984 (s ta in ,  f l ) ,  P lpo ly  7019 (NY, PMA, dups .  t o  be 

d l s t r . ) ,  N s l o p e ,  a long t r a i l  l e ad in g  from a n te n n a ,  19 Jun 

1984 ( f l ,  f r ) ,  P lpo ly  4 R. Bethancourt  7032. 7033. 7034.

7035. 7036. 7037. 7041. 7044 (NY, PMA, dups .  t o  be d l s t r . ) .  

a long  t r a i l  le ad in g  H from summit,  24 Sep 1975 ( f r ) ,  J .  A F . -  

W1therspoon 8495 (LL, MO). 920 m. 16 Feb 1985 ( f l  bud) ,  

van de r  Herf f  A van Herdeveld 6967 (MO), 900 m, 17 Mar 1985 

( f l ) .  McPherson 6863 (MO).

Cyblanthus  c o s t a r l c a n u s  I s  a h ig h ly  v a r i a b l e  s p ec ie s  with 

v a r i a t i o n  second on ly  t o  t h a t  o f  £ .  m a r q ln a tu s . Desp i te  homo- 

pi a s l c  c h a r a c t e r  s t a t e s  such a s  asymmetr ical  l e a v e s ,  rugose 

i n n e r  s u r f a c e  o f  t h e  c o r o l l a  lobes  and t h e  s tam lna l  tube  

b ea r in g  f l e s h y  lo b e s  a l t e r n a t e  with  th e  a n t h e r s  shared  with 

t h e  v l c a r l a n t  £ .  magnus and £ .  p a r a s i t i c u s  c l a d e ,  t h e  

autapomorpMc c r e n u l a t e  c o r o l l a  lobe  margin and umbonate p i s ­

t i l  c l e a r l y  d i s t i n g u i s h  C .c o s t a r l c a n u s  w i th in  subg. Gramma -  

d e n l a . The former s p ec ie s  occu rs  from t h e  D a r i in  o f  Panama 

th rough  t h e  ChocS t o  t h e  Andes o f  Peru ,  whi le  t h e  l a t t e r  I s  

endemic t o  t h e  Lesse r  A n t i l l e s  ( see  DISTRIBUTION).
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D esp i te  t h e  h i s t o r i c a l  Importance o f  c o r o l l a  lobe  a e s t i ­

v a t io n  (Hez, 1902) and f r u i t  morphology ( L u n d e l l ,  1976; Mez, 

1905) ,  they  a r e  no t  c o n s t a n t  and a r e  not c o r r e l a t e d  w i th  de ­

r iv e d  c h a r a c t e r  s t a t e s .  With regard  t o  c o r o l l a  lobe  a e s t i v a ­

t i o n ,  Lundell (1968) r e p o r t e d  t h a t  he found d e x t r o r s e ,  q u in -  

c u n c la l  and Im br ica te  lobes  1n t h e  same i n f l o r e s c e n c e .  As 

f o r  f r u i t  morphology, my f i e l d  s t u d i e s  have shown t h a t  a l l  

f r u i t s  In t h e  subgenus a r e  obovold and whi te  t o  pink In e a r l y  

on togeny ,  and t h e i r  f i n a l  morphology I s  c o r r e l a t e d  w i th  t h e  

t h i c k n e s s  o f  t h e  endocarp  produced. Those e n t i t l e s  which 

bear  g lobose  f r u i t s  a t  m a tu r i t y  have exocarps  t o  0 .5  mm 

t h i c k ,  such as th o se  1n some p o p u la t io n s  o f  subspec ies  

c o s t a r l c a n u s  ( P lpo ly  7099) .  On t h e  o t h e r  hand, e n t i t l e s  w i th  

obovold f r u i t s  a t  m a tu r i t y  r a r e l y  have exocarps  over  0 .2  mm 

t h i c k .  Despi te  t h e  f a c t  t h a t  t h e  obovold f r u i t  shape I s  

a d e r iv e d  f e a t u r e  unique t o  th e  subgenus ,  th e  lack  o f  c o r .  

r e l a t i v e  advanced f e a t u r e s  and I t s  t e n u i t y  rende r  1 t  u s e ­

l e s s  f o r  s p e c i f i c  d e l i m i t a t i o n .  The s eg r e g a t io n  o f  s p e c ie s  

based on f r u i t  morphology 1s unw arran ted ,  Im p rac t ic a l  and 

Ig n o res  t h a t  t r a n s f o r m a t io n  from one s t a t e  t o  a n o th e r  may 

r e p r e s e n t  a r a t h e r  s imple  morphogenet ic  change.

Although C. c o s t a r l c a n u s  may a t  f i r s t  appear  h e te ro g e ­

neous ,  t h e r e  1s not even a s i n g l e  d e r iv e d  c h a r a c t e r  s t a t e  

which would be usefu l  In s e g r e g a t in g  s p ec ie s  from 1 t .  The 

numerous s c a t t e r e d  c loud and e l f i n  f o r e s t  fo rm at ions  o f  

Costa  Rica and Panama provide  a b io l o g i c a l  problem anal a -
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gous t o  t h a t  o f  i s l a n d s  1n which I s o l a t i o n ,  fo u n d e r ' s  

e f f e c t s  and d i f f e r i n g  combinations  o f  e c o lo g ic a l  paramete rs  

may be expec ted  t o  produce many loca l  v a r i a t i o n s  w i th in  a 

s i n g l e  t ax o n ,  These f a c t o r s ,  combined with  th e  geo lo g ica l  

h i s t o r y  o f  t h e  reg ion  ( s e e  Phylogeny) form a mosaic o f  

p o s s i b l e  morphologies .

Subspecies  c o s t a r l c a n u s  I s  t h e  most v a r i a b l e  o f  t h e  

I n f r a s p e c i f i c  taxa  here  r eco g n ized .  The type  of Grammadenla 

U n e a r l f o l l a  Lundell r e p r e s e n t s  an extreme In v a r i a t i o n  

t y p i c a l  o f  p l a n t s  from t h e  to ps  o f  canopies  1n c loud f o r e s t  

fo rm at ions  s u p p o r t in g  t r e e s  t o  c a .  15 m t a l l .  On Cerro  Hor- 

q u e t a ,  ChlrlquT P ro v in ce ,  Panama, I observed shrubs  q u a n t i t a ­

t i v e l y  I d e n t i c a l  t o  t h i s  and t h e  type  o f  jS. a u r a n t l a c a  

Lundell growing on th e  pe r iphe ry  o f  canop ies  1n th e  l a r g e s t  

t r e e s ,  whi le  t h o s e  co rrespond ing  to  t h e  type  o f  Cyblanthus  

c o s t a r l c a n u s  Hemsley occur red  w i th in  th e  c an o p ie s ,  1n a some­

what more s h e l t e r e d  environment .  During iqy s t u d i e s  a t  Monte- 

verde  Cloud F o res t  and San Rambn Fores t  Reserves ,  I observed 

t h e  same phenomenon, but p l a n t s  growing In t h e  very t o p  o f  

t h e  canopy ( c a .  20 m above th e  f o r e s t  f l o o r )  had le av e s  much 

narrower  than  t h a t  o f  G. U n e a r l f o l l a . mostly  l e s s  than  0 .7  

cm w ide ,  and w i th  small I n f lo r e s c e n c e s  b a r e l y  over  one cm 

lo n g .  At t h e  same t i m e ,  p l a n t s  observed In  t h e  e l f i n  f o r e s t  

a t  Nonteverde were much more robus t  t ru n k  e p i p h y t e s ,  w i th  

l e av e s  t o  13 cm long and 2.9 cm w ide .  I n f l o r e s c e n c e s  9 .5  cm 

long and l a r g e ,  more f l e s h y  f r u i t s  t o  5 «m 1n d ia m e te r .
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Ecophys lo log lca l  pa ram ete rs  a f f e c t i n g  t h e s e  morphogentlc 

re sponses  a r e  unknown, but would p rovide  usefu l  f u t u r e  re*  

s e a r c h .

Yet a n o th e r  form o f  subspec ies  c o s t a r l c a n u s  1s r e p re se n ­

t e d  by t h e  ty p es  o f  Grammadenla minor Lunde l l ,  and Cyblanthus  

t a l a m a c e n s l s  L u n d e l l .  This d im in u t iv e  growth form, o ccu r r in g  

on a Sphagnum s u b s t r a t e  In p8ramo-11ke fo rm at ions  a t  t h e  

h i g h e s t  p o in t s  a long th e  cont iguous  C o r d i l l e r a  de Talamanca 

o f  Costa R1ca and t h e  C o r d i l l e r a  Cent ra l  o f  Panama has no 

q u a l i t a t i v e  f e a t u r e s  which d i s t i n g u i s h  I t .  The dwarf ing o f  

c loud  f o r e s t  and subpSramo tax a  I s  a f r eq u en t  phenomenon 1n 

a l l  Neotropica l  Myrslnaceae ,  but c o n t in u e s  t o  be a source  

o f  s p u r io u s  names.

Subspecies  acumlnatus  I s  t h e  only  e n t i t y  w i th in  th e  

genus t o l e r a n t  o f  d i s tu r b e d  c o n d i t i o n s ,  and 1t  may be no 

c o in c id en ce  t h a t  1t  1s r e s t r i c t e d  t o  th e  lower s lo p es  o f  

t h e  v o lc an ic  C o r d i l l e r a  Cent ra l  o f  Costa R1ca. The c lo s e  

c o r r e l a t i o n  o f  I t s  d i s t r i b u t i o n  with  Quaternary  v o lcan ic  

fo rm at ions  ( a s  opposed t o  T e r t i a r y  v o l c a n i c ,  sedim enta ry  

o r  I n t r u s i v e )  a s  i l l u s t r a t e d  by Castl l lo-Mufloz (1983) 1s most 

l i k e l y  not s i g n i f i c a n t  In de te rm in ing  th e  h a b i t a t  f o r  the  

subgenus pe r  s e . but r a t h e r ,  t h e  physiognomy of  t h e  f o r e s t s  

and t h e r e f o r e  t h e  canopies  which t h e s e  p l a n t s  I n h a b i t .  

Subspecies  acumlnatus  t h r i v e s  as  an e p ip h y te  In d i s tu r b e d  

c loud  f o r e s t  a r e a s  and d i f f e r s  from subspec ies  c o s t a r l c a n u s  

by th e  n a tu r e  o f  I t s  p u n c t a t l o n s ,  a n th e r  shape ,  h y a l in e
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c o r o l l a  lobe  m a rg in s ,  and a b r u p t ly  acuminate  l e a v e s .  More 

un isexua l  f lowers  have been found In t h i s  su b sp e c ie s  than  In 

any o t h e r .  Although l e a f  base  margins a r e  v a r i a b l e  w i th in  

a l l  su b sp e c ie s  o f  C. c o s t a r l c a n u s ,  t h e  somewhat more en la rged  

bases  coupled  w i th  th e  more p l i c a t e  l e a f  morphology appear 

more e f f i c i e n t  In f u n n e l l i n g  w ater  down t h e  stems and t runk  

t o  t h e  r a t h e r  exposed , l a r g e  ro o t  system which I s  more 

r e a d i l y  o b se r v ab le  In subspec ie s  acumlnatus  than  1n any o th e r  

s u b s p e c i e s .

Subspecies  panamensls 1s very  s i m i l a r  t o  subspec ie s  acu­

m l n a t u s . bu t  has l e av e s  which have many more b lack p u n c t a t e -  

11neat1ons and which have,  a s  1n subsp .  m o r l l . obovold ,  white  

t o  p ink f r u i t s  w i th  ob tuse  t o  rounded ca lyx  lo b e s .  Although 

su b sp .  panamensls occurs  a t  a lower e l e v a t i o n  than  does 

s u b sp .a cu m ln a tu s .  t h e  c loud f o r e s t  on Cerro Campana 1s an 

ex t rem ely  d e n se ,  c lo sed  and wet environment ,  where subsp .  

panamensls grows a s  a mass ive p r o s t r a t e  e p ip h y te  on th e  lower 

branches  o f  canopy s p e c i e s .

Subspecies  m o r l l . t h e  most s t r i k i n g l y  v a r i a n t  o f  th e  

s u b s p e c i e s .  Is  n o ta b le  f o r  I t s  depaupe ra te  p u n c ta t lo n  , 

c o r i a c e o u s  l e a v e s ,  and smooth c o r o l l a  lobes  g la n d u la r - g r a n u -  

l o s e  th roughout  w i t h i n .  Despi te  t h e s e  d i f f e r e n c e s ,  i t s  

geograph ica l  i s o l a t i o n  and Cerro J e f e ' s  unique C o lpo th r lnax -  

C lu s la  dominated c loud f o r e s t  h a b i t a t ,  t h e r e  1s not a s i n g l e  

apomorphlc c h a r a c t e r  which s e p a r a t e s  I t  from t h e  o t h e r  sub­

s p e c i e s  o f  C. c o s t a r l c a n u s .
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2. Cyblanthus magnus (Mez) Plpoly, comb. nov. (Fig. 26a)

F a c u l t a t i v e  e p i p h y t i c  shrub o r  t r e e  t o  7 m t a l l .  Branch- 

l e t s  t e r e t e ,  smooth,  g l a b r o u s .  Leaves c h a r t a c e o u s ,  asym­

m e t r i c a l ,  narrowly  o b l a n c e o l a t e ,  o b l a n c e o l a t e ,  o r  narrowly 

obo v a te ,  ( 4 . 5 - ) 5 . 2 - 1 5  x ( 1 . 0 - )2 • 1 - 5 .2  cm, a p l c a l l y  a c u te  

t o  a b r u p t l y  acum ina te ,  t a p e r i n g  a b r u p t l y  o r  g r a d u a l ly  to  

b a s e ,  b ea r in g  hydropotes  above o r  n o t ,  consp icuous ly  b lack  

p u n c ta t e  and p u n c t a t e - l l n e a t e  o r  Inconsp icuous ly  p e l l u c i d  t o  

orange p u n c ta t e  below, t h e  margins e n t i r e ,  f l a t  o r  subrevo 

l u t e .  I n f lo r e s c e n c e  l a x ,  s t r a i g h t ,  ( 1 . 5 - ) 2 . 0 - 8 . 0 ( - 1 1 . 5 )  cm 

lo n g ,  s l e n d e r ,  den se ly  g l a n d u la r - g r a n u lo s e  and p a p i l l a t e ,  

p rom inen t ly  b lack  p u n c t a t e - l l n e a t e  o r  consp icuous ly  orange 

p u n c t a t e - l l n e a t e ;  f l o r a l  b r a c t s  o v a t e ,  wide ova te  o r  d e l t a t e ,  

( 0 . 7 - ) l . l - 2 . 2  x ( G . 6 - ) l . 3 - 2 .0  mm, a c u te  t o  acum ina te ,  promi­

n e n t l y  b lack  o r  orange p u n c ta t e  and p u n c t a t e - l l n e a t e ,  t h e  

margins e r o s e  and g l a n d u l a r - d l l a t e ;  p e d i c e l s  1 . 0 - 2 . 2 .  mm 

long 1n f l o w e r ,  a c c r e s c e n t  t o  4 .0  mm long In f r u i t .  Flowers 

c h a r t a c e o u s ,  5 ( -6 ) -m e ro u s ,  w h i t i s h - g r e e n  or p ink t o  maroon; 

ca ly x  lobes  wide ova te  t o  d e l t a t e ,  ( 0 . 6 - ) 1 . 0 - 1 . 5  ( - 2 . 0 )  x 

( 0 . 8 - ) l . 0 -2 .1  m ,  a c u te  t o  acum ina te ,  p rominent ly  b lack  punc­

t a t e  and p u n c t a t e - l l n e a t e  o r  p rominent ly  orange t o  brown 

p u n c t a t e ,  t h e  marg ins  e r o s e  t o  f i m b r i a t e  and dense ly  g l a n -  

d u l a r - c l l l a t e ;  c o r o l l a  ( 1 . 7 - ) 2 . 0 - 2 . 6 ( - 3 . 0 )  mm lo n g ,  t h e  lobes  

wide o v a t e ,  1 . 1 - 1 *6(- 2 . 2 )  x ( 0 - 9 - ) l . 1 - 2 . 6  mm, ob tuse  t o  emar- 

g l n a t e ,  rugose  m ed ia l ly  w i t h i n ,  den se ly  and p rom inen t ly  b lack
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p u n c ta t e  and p u n c t a t e - l l n e a t e  o r  orange t o  brown p u n c t a t e ,  

t h e  margins I r r e g u l a r ,  e n t i r e ;  s tamina!  tube  membranous,

( 0 . 4 - ) 0 * 7 - 1 .0 ( - 1 .2 )  mm lo n g ,  l o b a t e ,  t h e  lobes  0 . 1 - 0 . 2  mm 

lo n g ,  t h e  a n t h e r s  s e s s i l e ,  a l t e r n a t e  w i th  t h e  lo b e s ,  o v a te  o r  

q u a d r a t e ,  ( 0 . 3 - ) 0 . 4 - 0 . 6 ( - 0 * 7 )  x 0 . 4 - 0 . 6  mm, rounded o r  emar- 

g l n a t e ,  th e  c o n n ec t iv e s  e p u n c ta te  v e n t r a l l y ,  p rominen t ly  

b lack  o r  orange p u n c ta te  d o r s a l l y ;  p i s t i l  obnaplform, 1 .0 -  

1 .2  mm long and 0 . 9 - 1 . 5  mm d1am.,  t h e  ovary 0 . 6 - 0 . 9 ( - 1 . 3 )  mm 

lo n g ,  den se ly  t r a n s l u c e n t - l e p l d o t e ,  t h e  ovu les  2 - 4 ( - 5 ) ,  u n i -  

s e r i a t e ,  t h e  s t y l e  0 . 3 - 0 . 5 ( - 0 . 7) mm lo n g ,  g l a b r o u s .  F r u i t  

obovold ,  2 . 5 - 3 . 5  mm long and 2 . 0 - 3 . 0  mm dlam.  when d r i e d ,  

p in k ,  then  p u rp l e - b l a c k  o r  w h i t e ,  then  lavende r  a t  m a t u r i t y ,  

prominen t ly  b lack  p u n c t a t e - l l n e a t e  o r  orange t o  brown punc­

t a t e - l l n e a t e .

D i s t r i b u t i o n .  A r e l a t i v e l y  r a r e  but widely  d i s t r i b u t e d  

s p e c i e s ,  Cyblanthus  magnus occurs  in th e  Andes o f  Venezuela,  

Colombia, Ecuador and Peru a s  an e p ip h y te  In th e  c loud f o r e s t  

zone below subpSramo t h i c k e t s  and a s  a f a c u l t a t i v e  ep ip h y te  

1n montane and e l f i n  f o r e s t s  from 1000-3000 m. And In t h e  

S e r r a n la  de Turumlqulre ,  s t a t e s  o f  Monagas, Sucre and AnzoS- 

t e g u l ,  Venezuela from 2000-2400 m.

KEY TO SUBSPECIES OF CYBIANTHUS MAGNUS

1. Leaves no t  bea r ing  hydropotes  above,  consp icuous ly  b lack

p u n c ta t e  and p u n c t a t e - l l n e a t e  below. In f lo r e s c e n c e  r a c h l s
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b lack  p u n c t a t e - l l n e a t e .  P e r i a n th  w h i t i s h - g r e e n ,  promi­

n e n t l y  b lack  p u n c ta t e  and p u n c t a t e - l l n e a t e ;  a n th e r s  

o v a t e ,  rounded a p l c a l l y ;  B ranch le t s  4 . 0 - 7 . 0  nun t h i c k .  

F r u i t  p u rp le -b la c k  a t  m a t u r i t y .  Closed c loud f o r e s t s  o f  

t h e  c e n t r a l  and e a s t e r n  Andean c o r d l l l e r a s  from Venezuela 

t o  Peru and t h e  S e r r an fa  de Turumlqulre ,  Venezuela .

2a .  s u b sp .  magnus.

1 .  Leaves b ea r in g  hydropotes  above,  a t  l e a s t  p ro x im a l ly .  

Inconsp icuous ly  p e l l u c i d  t o  orange p u n c t a t e .  I n f l o r e ­

scence  r a c h l s  orange p u n c t a t e - l l n e a t e .  P e r i a n th  maroon 

t o  p u r p l e ,  r a r e l y  whi te  ( then  p i s t i l l a t e ) ,  p rominently  

orange p u n c ta t e ;  a n th e r s  q u a d r a t e ,  emarg lnate  a p l c a l l y .  

B ra n ch le t s  2 . 5 - 3 . 5 ( - 4 . 0 )  mm t h i c k .  F r u i t  w h i t e ,  then 

lav en d e r  a t  m a t u r i t y .  Open montane f o r e s t  and e l f i n  

f o r e s t  fo rm at ions  o f  DariAn, Panama, ChocA. Colombia,  

and e a s t e r n  Andean s lo p es  o f  Napo, Ecuador and Cuzco, 

P e ru .  2b.  subsp .  asymmetr lcus .

2a .  Cyblanthus magnus (Nez) Plpo ly  subsp .  magnus

( F i g s .2 5 f ,2 6 a )

Grammadenla magna Met. P f l a n z e n r .  IV. 236: 231. 1902.

Type. Colombia. Santander  del Norte :  OcaNa t o

Pamplona,  2000-2500 m, 4 Mar 1879 ( f l ) ,  Kalbreyer  

1087 (h o lo t y p e ,  K).

Grammadenla oxygyna C u a t r e c a s a s .  Rev. Acad. Colomb.

C l .  Exac t .  8:  321. 1951. Type. Colombia.
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V a l l e :  C o r d i l l e r a  O c c id e n ta l ,  W s l o p e ,  bank of  

RTo Dlgua,  l e f t  s i d e ,  P led ra  de N o le r ,  900-1100 m, 

20 Aug 1943 ( f l ,  f r ) .  C uat recasas  14947 ( l e c t o t y p e ,  

F , NY Neg. 12136. I s o l e c t o t y p e s ,  COL-3 s h e e t s ,  F,

U. US.

F a c u l t a t i v e  e p i p h y t i c  shrub  o r  t r e e  t o  7 m t a l l  and 7-15 

( -3 0 )  cm d l a m . ,  t h e  canopy o f t e n  bowl-shaped.  B ranch le ts  

( 4 . 0 - ) 5 . Q - 7 . 0  am t h i c k .  Leaves not b e a r in g  hydropotes  above,  

consp icu o u s ly  b lack p u n c ta t e  and p u n c t a t e - l l n e a t e  below. In ­

f l o r e s c e n c e  r a c h l s  p rominent ly  b lack  p u n c ta t e  and p u n c t a t e -  

l l n e a t e ;  p e r i a n t h  w h i t i s h - g r e e n ,  p rominent ly  b lack p u n c ta t e  

and p u n c t a t e - l l n e a t e ;  a n th e r s  o v a t e ,  rounded a p l c a l l y ,  t h e  

c o n n ec t iv e s  p rominent ly  b lack  p u n c ta te  d o r s a l l y .  F r u i t  pu r ­

p l e - b l a c k  a t  m a t u r i t y ,  p rominen t ly  b lack  p u n c t a t e - l l n e a t e  

when d r i e d .

D i s t r i b u t i o n .  Subspecies  magnus occurs  as  an ep ip h y te  1n 

c lo se d  cloud f o r e s t s  below subplramo t h i c k e t s  In t h e  Andes o f  

Venezuela (Mftrlda, T r u j i l l o )  and Colombia ( S an ta n d e r ,  Boyacl,  

H u l l s ,  V a l l e} ,  w ith  one d i s j u n c t  from below t h e  Nudo de 

S a b a n l l l a s ,  Napo, Ecuador,  i t  a l s o  forms l a r g e  p o p u la t io n s  

on t h e  c o a s t a l  S e r r an fa  de Turumlqulre  1n th e  s t a t e s  o f  

AnzoStegul,  Monagas and Sucre ,  where I t  grows a s  an e p ip h y te  

on d e t r l t l s  between rocks In t h e  sc rub  f o r e s t  between th e  

c loud and e l f i n  f o r e s t  fo rm a t io n s .
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Specimens examined. COLOMBIA. BoyacJ: B uenav ls ta .

headwaters  o f  Rfo Pauto ,  r id g e  E o f  Quebrada L a ja ,  30 km 

ESE o f  Socha,  2700 m, 10 Nov 1944 ( f l ) ,  Fosbero 22247 (NY, 

US); C o r d i l l e r a  O r i e n t a l ,  NE of Arcabuco, Boyaci-Santander 

b o r d e r ,  2600 m. 7 May 1972 ( f l ,  f r ) ,  G a rc la -B a r r lg a  A R. J a -  

r a m i n o  20272 (COL); S i e r r a  Nevada del Cocqy, n r .  Cobugfin, 

3000 m, 15 Aug 1957 ( f l ,  f r ) . Grubb e t  a l .  500 (COL, K, MSC); 

Hacienda El Diamante,  4 km NE o f  Arcabuco, 2800 m, 12 Oct 

1966 ( f l ,  f r ) .  L. Uribe 5725 (COL). H u l la :  El Roble ,  NE o f

Santa  Ana. 2121-2733 m. 9 Jan 1944 ( f l ) .  L i t t l e  7051 (COL, 

US). San tander :  Vic .  Las Vegas, 2600 m, 21-23 Dec 1926

( f 1 ) .Kl111P A Smith 15906 (GH, NY, US).

VENEZUELA. A n z o l t e g u l : O t to .  L l b e r t a d ,  S e r r an fa  de 

Turumlqulre ,  r i d g e s  o f  MontaNas Negras ,  a long th e  Sucre 

and AnzoStegul b o r d e r ,  c a .  20 a i r l i n e  km NE of  B erg an t tn ,  

2000-2350 m. 28 Nov 1981 ( f l ) .  Davldse 4 Gonzllez 19618 

(VEN), O t to .  F r e l t e s ,  Cerro Peonta ,  above Los P a j a r l t o s ,

N o f  Mundo Nuevo, 1700 m, 2-3 Dec 1981 ( f l ,  f r ) ,  Davldse A 

Gonzi lez  19857 (VEN), 2200-2400 m. 8 Dec 1983 ( f l ,  f r ) ,

P lpo ly  6413. 6453. 6455. 6457. 6458. 6459.  1800-2000 m,

20 Mar 1945 ( f l ,  f r )  Steyermark 61624 (F .  MO. NY. US. VEN). 

Mfirlda: Mcplo. Tabay, 30 km ESE o f  Tabay, between Arangure 

and San Juan B a u t i s t a ,  2500 m. 23 Ju l  1953 ( f l ) .  L i t t l e  15383 

(MER, VEN); D t to ,  Suc re .  PJramo de lo s  Colorados ,  30 km SW of  

Es tanques .  90 km S o f  M tr lda ,  2000-2500 m, 20 Dec 1983 

( s t e r i l e ) ,  P lpo ly  e t  a l .  6536. 2800 m, 4 Nov 1975 ( s t e r i l e ) .
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Q uin te ro  e t  a l .  1262 (HER), 2900 m. 29 Hey 1971 ( f l ) ,  

RuTz-Terin e  Lf lpez-Palaclos 1937 (HERF). Honagas: Cerro 

Negro,  above La Sabana de l a s  P l e d r a s ,  NM o f  C a r ip e ,  15 Apr 

1945 ( f l .  f r ) .  Steyermark 62104 (F .  NY. VEN). Sucre :  Cerro

Turum lqulre ,  N-fac1ng s lo p e s  above La T r in id a d ,  SW o f  Coco­

l l a r .  2100-2200 m, 5 Hay 1945 ( f l .  f r ) ,  St eye m u r k  62520 (F ,  

HO, NY. US. VEN), 1800-2100 m, 1925 ( f l ,  f r )  Tate  208.  209 

(US),  T r u j i l l o :  Gu1r1gay, n ea r  ReNas B lancas ,  3300 m, Aug

1958 ( f l ,  f r ) ,  A r l s t e g u l e t a  A Medina 3592 (NY, VEN), PJramo

de l G u l r lg ay ,  3050 m, 18 Oct 1972 ( f l ,  f r ) ,  L6pez-F1gue1ras A 

H. Rodriguez 8833 (HER. VEN),

ECUADOR, Loja:  Between Nudo de S a b a n l l l a s  and RTo Ca-

ch lyacu  a t  Tambo Cachlyacu, 3000-3500 m, 17 Oct 1943 ( f r ) .  

Steyermark 53584 (NY).

2b.  Cyblanthus magnus (Hez) P lpo ly  subsp .  asymmetrlcus (Hez) 

P lp o ly ,  comb, e t  s t a t .  n o v . (F 1gs .  25a ,  26c,  d ,  e )

Grammadenla asyrometrlca Hez. B u l l .  Herb, B o l s s l e r  s e r .

2 .  5: 246. 1905. Type. Peru .  Lore to :  Cerro

de Ponasa,  1300 m, Har 1903 ( f r ) ,  Ule 6792 (holo

t y p e ,  B -des t royed .  photos GH, H1CH, MO, NY, F Neg. 

4861; l e c t o t y p e  here  d e s i g n a t e d ,  HBG; I s o l e c t o t y p e s  

F - f ragm en t ,  G, K, L ) .  The h o lo ty p e ,  d e s t ro y ed  a t  

B, was t h e  on ly  specimen an n o ta ted  by Hez. The



119
fragment a t  F does not have I t s  o r i g i n  I n d ic a te d  

and c o n ta i n s  on ly  a few le av e s  and f r u i t s .  Given 

t h a t  t h e  remain ing m a t e r i a l  was anno ta ted  w i th  t h e  

Mez d e t e r m in a t io n  by Ule ,  and I s  I d e n t i c a l  w i th  

what I s  d e sc r ib e d  In th e  p ro to l o g u e ,  I s e l e c t e d  th e  

s h e e t  a t  HBG because I t  was In t h e  b e s t  c o n d i t i o n .

Grammadenla macrocarpa L u n d e l l ,  W right la  5 ( 8 ) :  292.

1976. Type. Ecuador.  Napo: 17 km W o f  Lumbaque. 

70 73 km W o f  Lago Agr lo ,  1130 m, 4 Nov 1974 ( f l ,  

f r ) ,  Gentry 12419 ( h o lo ty p e ,  LL; I s o t y p e s ,  MO, 

S ) .

F a c u l t a t i v e  e p i p h y t i c  shrub  t o  2 m t a l l  and 7 cm d la m . ,  

t h e  canopy open,  c o n i c a l .  B ranch le t s  2 . 5 - 3 . 5  ( - 4 . 0 )  mm 

t h i c k .  Leaves b e a r in g  hydropotes  above a t  l e a s t  p ro x im a l ly ,  

in c o n sp icu o u s ly  p e l l u c i d  t o  orange p u n c ta te  below. I n f l o r e ­

scence  r a c h l s  c onsp icuous ly  orange t o  brown p u n c t a t e - l l n e a t e .  

Flowers w i th  ca ly x  g r e e n i s h - p i n k ,  t h e  s tam ln a te  and b isexua l  

w i th  c o r o l l a  maroon, t h e  p i s t i l l a t e  w i th  c o r o l l a  w h i t e ,  p ro­

m in en t ly  orange  p u n c ta t e  and p u n c t a t e - l l n e a t e ;  a n th e r s  

q u a d r a t e ,  e m a r g ln a t e ,  t h e  c o n n ec t iv e s  prominently  orange 

p u n c ta t e  d o r s a l l y .  F r u i t  w h i t e ,  then  lavende r  a t  m a t u r i t y ,  

p rom inen t ly  orange p u n c ta t e  and p u n c t a t e - l l n e a t e  when d r i e d .

D i s t r i b u t i o n .  Subspecies  asymmetricus occurs  a s  an o b l l  

g a t e  e p i p h y t e ,  growing on d e t r l t l s  In open montane f o r e s t s
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from th e  Dar1*n o f  Panama t o  Cuzco, P e ru ,  from 1000-2000(- 

2700) m.

Specimens examined. PANAMA. D aM ln: Cerro P l r r e ,  on

peak S o f  P l r r e ,  "Cerro Toupee", 10-20 Ju l 1977 ( f r ) . Folsom 

e t  a l .  4538 (LL); Cana and v i e . ,  1650 m. 17 Apr-8 Jun 1908 

( f r ) ,  R. S . W illiam s 811 (NY).

COLOMBIA. ChocG: Ansermanuevo-San Jos*  del Palmar r d . ,  

between A lto  de GalSpago and San Jos*  del Palm ar, 2100 m,

28 Ju l 1976 ( f l ,  f r ) .  Forero  e t  a l .  2251 (COL, M0, NY, VEN), 

2070 m, 29 Oct 1976 ( f l ) ,  Forero  e t  a l .  2314 (COL, MO), 2000 

m, 19 Feb 1977 ( f r ) ,  Forero  e t  a l .  2968 (COL), c a .  51-53 km 

W o f  Ansermanuevo. 1925-2000 m, 13 May 1984 ( p l s t .  f 1 ,  f r ) ,  

L uteyn. P lpo ly  e t  a l .  10414 (COL. JAUM, NY), 13 May 1984 

( f l ) ,  Lu teyn . P lpo ly  e t  a l .  10415. 10416. 10417.  10420. 10421 

(COL, JAUM. NY), c a .  3-5 km E o f  San Jos*  del Palm ar, 1341- 

1450 m, 14 May 1984 ( f l ) .  Lu teyn . P lpo ly  e t  a l .  10442 (COL, 

JAUM, NY), 10 km U o f  Chocfi-Valle bo rder  toward San Jos*  del 

Palm ar, 2000 m, 15 May 1984 ( f l . f r ) ,  Lu teyn . P lp o ly  e t  a l . 

10525. 10527. 10532. (COL, JAUM. NY). 15 May 1984 (s tam . f l ) ,  

Lu teyn . P lpo ly  e t  a l .  10533 (COL, JAUM, NY), 2050 m, 15 May 

1984 ( f l ) ,  Lu teyn . P lp o ly  e t  a l .  10566. 10567 (COL. JAUM.

NY), 15 May 1984 ( f r ) .  Luteyn. P lpo ly  e t  a ) .  10562 (COL,

JAUM, NY). V a l le :  Ansermanuevo-San Jos* del Palmar r d . .

km 60 -6 2 , 1870-1950 m. 19 Apr 1979 ( f l ) ,  Luteyn e t  a l . 7278 

(COL, NY).
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ECUADOR. M orona-Santlago: C o r d i l l e r a  CutucG. 1060 m,

17 Nov-5 Dec 1944 ( f r ) ,  Cawp E-1275 (NY); E s lo p e s  o f  Plramos 

de Matanga, c a .  30-40 km s o f  S1gs1g r d .  toward G ua laqu lza , 

2800-3100 m, 22 Jun 1985 ( f l ,  f r ) ,  Luteyn A Cotton 11184 

(NY, QCA); between Campanas A A r e n l l l a s ,  a long Rto T i n t a s ,

5 km SE o f  El Pan, 2195 m, 13 Ju l  1943 ( f l  b u d ) ,  Steyermark 

53584 (NY).

PERU. Cuzco: La Convenc16n, C o r d i l l e r a  Vllcabamba, c a .  

1 /2  way between Camps 2 1/2  and 3 , 1980 m, 1 Ju l  1968 ( f l ,  

f r ) .  Dudley 10668 (F ,  NA), 1800 m, 24 J u ly  1968 ( f l .  f r ) ,  

Dudley 11324 (NA). Pasco: Oaxapampa, C o r d i l l e r a  Yanachaga, 

Cerro  p a jo n a l .  c h aco s ,  12 km SE o f  Oaxapampa, 2700-2800 m,

7 Oct 1983 ( f l ) ,  F o s te r  9013 (MO, NY, USM).

Cyblanthus magnus I s  most c lo s e ly  r e l a t e d  to  C. p a r a s i t i ­

cus by I t s  c h a r ta c e o u s  c o r o l l a  rugose m ed ia l ly  w i th in ,  asym­

m e tr ic a l  le av e s  and obovold f r u i t s ,  but i s  e a s i l y  s e p a ra te d  

from I t  by e ro s e  and f im b r ia t e  (n o t  e n t i r e  and g lab ro u s )  

c a ly x  lo b e s ,  lo b a te  (n o t  s u b tru n c a te )  s tam ina1 tube  and 

a n th e r s  s e s s i l e  (n o t  on a p l c a l l y  f r e e  f i l a m e n t s ) .  £ •  magnus 

s u p e r f i c i a l l y  resem bles C. m a rq ln a tu s ; I t s  r e l a t i o n  t o  t h a t  

taxon I s  d is c u s s e d  under t h a t  s p e c ie s .

The most s t r i k i n g  m orphological f e a t u r e  o f  C. magnus 1s 

I t s  s tem s , which appear s u c c u le n t ,  both In  th e  f i e l d  and 1n 

d r ie d  herbarium  specim ens. The anatom ical b a s i s  o f  t h i s  ap­

p a re n t  succu lence  1s t h a t  o f  w e ll-d ev e lo p ed  aerenchyma, l i k e
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t h a t  o f  no o th e r  member o f  th e  subgenus e x cep t  C. m t r g ln a tu s . 

However, th e  aerenchyma o f  th e  In n e r  c o r te x  I s  a l s o  accpom- 

panled  by collenchyma In th e  p i th  and o u te r  c o r t e x ,  an a u t a -  

pomorphlc c h a r a c te r  no t only w ith in  th e  e n t i r e  genus Cyblan­

t h u s . but In th e  fam ily  a s  w e l l .

V a r ia t io n  w i th in  magnus co rre sp o n d s  to  I t s  two h ab i­

t a t s  w hich , a lth o u g h  s i m i l a r ,  a r e  d i s t i n c t  In both t h e i r  

l i g h t  and m o is tu re  reg im es. Subspecies  magnus occu rs  on ly  1n 

prim ary c loud  f o r e s t s  below subpiramo t h i c k e t s ,  w h ile  subsp . 

asymm etrlcus I s  r e s t r i c t e d  t o  open montane f o r e s t s .  Although 

th e  two su b sp e c ie s  a r e  r e a d i ly  I d e n t i f i a b l e  by unique combi­

n a t io n s  o f  c h a r a c t e r s ,  no s in g le  d e r iv ed  c h a r a c te r  s t a t e  

e x i s t s  which would a l lo w  s p e c i f i c  r e c o g n i t io n .

Subspecies  magnus has a r a t h e r  unusual d i s t r i b u t i o n ,  w ith  

a l a r g e  p o p u la t io n  on th e  c o a s ta l  S e rran fa  de T urum lqulre , 

and p o p u la t io n s  o f  sm a l le r  p ro p o r t io n s  In th e  Andes o f  Vene­

zu e la  in  on ly  two l o c a l i t i e s ,  one In th e  s t a t e  o f  Mftrlda, and 

th e  o th e r  In th e  s t a t e  o f  T r u j i l l o .  L ikew ise, In Colombia,

1 t  I s  known on ly  from th e  type  l o c a l i t y  In S an tander del 

N o r te ,  and from e a s te r n  S a n tan d e r ,  a d ja c e n t  BoyacS, H ulla  and 

one l o c a l i t y  In V a l le .  Subspecies  magnus Is  l a r g e l y  sympa- 

t r i c  w ith  £ .  m a rq ln a tu s . bu t has never been found In c lo s e  

p ro x im ity  to  I t ,  bu t r a t h e r  1n I s o l a t e d ,  prim ary cloud 

f o r e s t s .  I a ttem p ted  t o  r e c o l l e c t  su b sp ec ie s  magnus in  a l l  

o f  I t s  p re v io u s ly  known l o c a l i t i e s  In  Andean Venezuela and 

Colombia, but found on ly  one p o p u la t io n  I n t a c t .
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The mountains which once supported  I t  have a l t l t u d l n a l l y  

l a r g e  zones o f  c loud  f o r e s t ,  bu t In c re a s in g  a g r i c u l t u r a l  ex ­

pansion  t o  su p p o rt  c rops  In need o f  th e  same c o n d i t io n s ,  such 

a s  o n io n s ,  p o ta to e s  and c a r r o t s ,  has r e s u l t e d  In th e  a lm ost 

com plete  d e s t r u c t i o n  o f  th e s e  f o r e s t s  and co n co m itan tly  th e  

s u b s p e c ie s '  r e s t r i c t e d  h a b i t a t .  The r e l a t i o n  between th e  

f l o r a  o f  S e r r a n la  de Turumlqulre (S teyerm ark , 1966, 1979) and 

th e  la ck  o f  I n t a c t  c loud f o r e s t s  1n th e  n o r th e rn  Andes may 

account fo r  th e  s u b sp e c ie s '  ap p a ren t  r a r i t y .

U1th1n su b sp ec ie s  magnus. v a r i a t i o n  1s encoun tered  1n 

th e  frequency  and ty p e  o f  l e a f  p u n c ta t lo n ,  which has r e s u l t e d  

in  o v e r d e s c r ip t i o n .  P o p u la t io n s  co rrespond ing  to  th e  type  

o f  Grammadenla maqna Mez a r e  c h a r a c te r i z e d  by le av e s  which 

a r e  p r im a r i ly  b lack  p u n c ta te ,  w ith  on ly  a few, s c a t t e r e d  

p u n c ta te -1 1 n e a tIo n s  on th e  ab ax la l  s u r f a c e .  On th e  o th e r  

hand, th e  type  o f  Grammadenla oxygyna C u a treca sa s  r e p re s e n ts  

p o p u la t io n s  which have le a v e s  w ith  b lack  p u n c ta te -1 1 n e a t lo n s  

and on ly  a few s c a t t e r e d  p u n c ta t lo n s .  While on th e  S e r ra n ta  

de T urum lqu lre , I found t h a t  w ith in  one p o p u la t io n  th e  punc­

t a t l o n s  were a fu n c t io n  o f  chance and no p a t t e r n ,  no t even 

w i th in  a s in g le  p l a n t ,  was d i s c e r n i b l e .  The a p l c u l a t e  f r u i t s  

on th e  type  o f  £ .  oxygyna was used by C u a treca sa s  to  

d i s t i n g u i s h  I t  from o th e r  ta x a  o f  th e  g roup , but my s tu d ie s  

c l e a r l y  I n d ic a te  t h a t  a l l  s p e c ie s  o f  th e  subgenus have f r u i t s  

which a re  a p l c u l a t e  1n th e  e a r ly  s ta g e s  o f  developm ent, th u s  

n e g a t in g  th e  va lue  o f  th e  c h a r a c t e r .



Subspecies  asymmetrlcus 1s b lo g e o g ra p h lc a l ly  I n t e r e s t i n g  

because  o f  I t s  c lo s e  c o r r e l a t i o n  w ith  p le i s to c e n e  re fu g e s  

p o s tu la te d  by H affer  (1974, 1982) and Prance (1973, 1982).

These p o p u la t io n s  correspond  t o  th e  D a r l tn ,  ChocO, Napo and 

E as t  Peru-Acre r e f u g e s ,  and a re  lo c a te d  on th e  f o o t h i l l s  o f  

t h e  re fu g e  a re a s  per s e . Whether t h i s  c o r r e l a t i o n  I s  c o i n c i ­

dence o r  an a r t i f a c t  o f  c o l l e c t i n g  I s  not known, bu t more 

c o l l e c t i o n s  from Napo, M orona-Santlago and Zamora-Chlnchlpe 

would c e r t a i n l y  be I l l u m in a t in g .

V a r ia t io n  w ith in  su b sp ec ie s  asymm etricus c o n s i s t s  l a r g e ly  

o f  l e a f  s i z e ,  frequency  o f  hydropotes on th e  a d ax la l  s u r f a c e ,  

and d i s t r i b u t i o n  o f  f u n c t io n a l ly  un isex u a l and b isexua l 

f lo w e r s .  E x tensive  popu la t io n  s tu d ie s  In  th e  la rg e  popula­

t i o n s  n e a r  A lto  de G allpagos , a long  th e  Ansermanuevo-San 

Jos6  del Palmar road 1n Chocfl, Colombia showed t h a t  p la n ts  

may be polygamo-monoeclous, s t r i c t l y  d io e c io u s ,  o r  andromo- 

noeclous w i th in  th e  same p o p u la t io n .  Aside from th e  obvious 

s i z e  re d u c t io n  o f  n o n -fu n c t io n a l  sexual p a r t s ,  t h e  on ly  va­

r i a t i o n  n o ta b le  was t h a t  o f  f low er c o l o r .  F u n c t io n a l ly  p i s ­

t i l l a t e  f lo w e rs ,  found on on ly  one o f  th e  p la n t s  su rveyed , 

had w hite  c o r o l l a s ,  w h ile  th e  c o r o l l a s  o f  b isexua l and func­

t i o n a l l y  s ta m ln a te  f low ers  were maroon. The p i s t i l l a t e  

f lo w ers  were found on an o th e rw ise  b isex u a l  p l a n t ,  but on 

d i f f e r e n t  s h o o ts ,  and on ex trem ely  s h o r t  ( l . S  cm) I n f l o r e s ­

cences  w ith  ab o r te d  te rm ina l buds . Although th e  c o lo r  o f  

a l l  f r u i t s  o f  th e  su b sp ec ies  a re  la v e n d e r ,  a unique f e a t u r e .
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t h e  f a c t  t h a t  th ey  a re  p ink  a t  f i r s t ,  then  w h i te ,  as  1n many 

o f  th e  su b sp e c ie s  o f  Cyblanthus c o s t a r l c a n u s ,  I n d ic a te s  th e  

la c k  o f  u t i l i t y  o f  f r u i t  c o lo r  a t  th e  s p e c ie s '  l e v e l ,

Lundell (1 9 7 6 ) ,  In h i s  d e s c r ip t i o n  o f  Grammadenla m acrocarpa .

makes n o te  o f  I t s  l a r g e  orange f r u i t s ,  and small f low ers*

I have examined one f r u i t  from each o f  th e  Iso ty p e s  and 

found an I n s e c t  l a r v a  1n each o n e ,  accoun ting  f o r  th e  s i z e  

and p e c u l i a r  morphology.

3 .  Cyblanthus p a r a s i t i c u s  (Sw artz) P lp o ly ,  comb. nov.

( F ig .  26b)

A rd ls la  p a r a s i t i c a  Sw artz . P ro d r .  48 . 1788. A ngull-  

l a r l a  p a r a s i t i c a  (Sw artz) P o i r e t ,  E ncy l. M#th. 7: 

687. 1806. Grammadenla p a r a s i t i c a  (S w artz) G r ls e -

b ach , F l .  B r i t ,  W est-Ind . I s l .  393. 1861. Type.

Dominica, w ithou t d a te  ( f r ) .  Andersson s . n .  

( l e c to ty p e  here  d e s ig n a te d ,  BM; f ragm en t.  S . )

Grammadenla e p lp h y t lc a  Pax In Engler e t  P r a n t l , N at. 

P f lanzen fam . IV. 1: 92. 1889. nom. nud. Pub­

l i s h e d  as  a t r a n s f e r ,  th e  baslonym wrongly a t t r i ­

bu ted  t o  G rlseb ach .

E p ip h y tic  shrub t o  3 m t a l l .  B ra n ch le ts  t e r e t e ,  ( 2 .0 - )

2 . 5 - 3 . 0 ( - 3 .5 )  mm t h i c k ,  smooth, g la b ro u s .  Leaves membrana 

c e o u s ,  a sy m m etr ica l ,  o b la n c e o la te ,  ( 3 .5 > ) 4 .0 - 9 .0  x ( 0 . 5 - ) 0 .9 -  

1 .5 ( 1 .7 )  cm, lo n g -a c u m in a te ,  g la b ro u s ,  consp icuous ly  b lack



126
p u n c ta te  and p u n c t a t e - l l n e a t e  below, th e  m arg in s ,  e n t i r e ,  

f l a t .  In f lo re s c e n c e  l a x ,  th e  r a c h l s  p rom inen tly  p u n c t a t e - l l ­

n e a t e ,  g l a n d u l a r - p a p i l l a t e ,  2 .5 - 4 .0  cm lo n g ; f l o r a l  b r a c t s  

very narrow ly  l a n c e o l a t e ,  0 .9 - 1 .2  x 0 .3 - 0 .5  mm, a c u te ,  

d e n se ly  and prom inen tly  p u n c ta te -1 1 n e a te ,  th e  m argins e n t i r e ,  

g l a n d u l a r - p a p i l l a t e ,  g l a b r e s c e n t .  Flowers membranous, 4 -5 -  

m erous; c a ly x  lobes  d e l t a t e  t o  o v a te ,  ( 0 .8 - ) 1 .0 - 1 .2  x 0 .9 - 1 .2  

mm, a c u te  t o  acu m in a te ,  p rom inen tly  p u n c t a t e - l l n e a t e ,  th e  

m argins r e g u l a r ,  e n t i r e ,  g la b ro u s ;  c o r o l l a  ( 1 .4 - ) 1 .6 - 1 .8  nan 

lo n g ,  th e  lobes  wide o v a te ,  0 .8 - 1 .2  x 0 .8 - 1 .4  mm, rugose  and 

p rom inen tly  p u n c t a t e - l l n e a t e  m e d ia l ly ,  g la b ro u s ,  th e  margins 

r e g u l a r ,  e n t i r e ;  s tam lnal tu b e  membranous, 0 .6 - 0 .7  mm lo n g , 

no t l o b a t e ,  s u b t ru n c a te  between th e  a n t h e r s ,  th e  a n th e r s  

s u b s e s s l l e ,  on a p l c a l l y  f r e e  f i l a m e n ts  0 .1 - 0 .3  mm lo n g , 

q u a d ra te ,  ( 0 .3 - ) 0 .4  x 0 .4 ( - 0 .5 )  mm, e m a rg ln a te ,  p rom inently  

b lack  p u n c ta te  d o r s a l l y ;  p i s t i l  obnaplform , 1 .1 - 1 .3  mm long 

and ( 0 . 7 - ) l . l - 1 . 2  mm d1am., th e  ovary 0 .8 - 1 .0  mm lo n g , 

d e n se ly  t r a n s l u c e n t - l e p l d o t e ,  ovu les  2 , u n l s e r l a t e ,  th e  s t y l e  

( 0 . 2 - ) 0 . 3 -0 .4  mm lo n g ,  p rom inen tly  b lack  p u n c t a t e - l l n e a t e .  

F r u i t  d e p re s s e d -g lo b o se ,  2 .0 ( —3 .0 )  mm long and 2 .0 ( - 3 .0 )  mm 

d1am. when d r i e d ,  b lack  a t  m a tu r i t y ,  th e  p u n c ta t lo n s  p ro ­

m in en t .

D i s t r i b u t i o n .  Cyblanthus p a r a s i t i c u s  I s  known on ly  from 

t h e  i s l a n d s  o f  N evis , Guadeloupe, Dominica and S t .  V in cen t ,  

West I n d i e s ,  In mossy f o r e s t s  from 330-1000 m.
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Specimens examined. LEEWARD ISLANDS. Nevis: summit o f  

Nevis Peak, 1090 m, 5 War 1959 ( f r ) ,  P ro c to r  19317 (US), 

900-1095 m. 11 Apr 1956 ( f r ) .  A. C. Smith 10547 (A, NY).

WINDWARD ISLANDS. Dominica: C a s t le  Bruce A T rac e ,  600

m, 19 Apr 1959 ( f l ,  f r ) .  Cowan 1602 (UC- 2 s h e e t s ,  NY, S );  

n r .  B reak fas t  R iv e r ,  between Laudat and B o ll in g  Lake, 708 m, 

10 Mar 1940 ( f l ,  f r ) .  Hodge A Hodge 1910 (GH); S t .  P a t r i c k  

P a r i s h ,  summit o f  Horne N lc h o l l s ,  970 m, 9 Nov 1964 ( f l ,  f r ) ,  

N icholson 1955 (DUKE); Terra  Femme, S t .  David, 400 m, 21 Jan 

1966 ( f l ,  f r ) ,  S h l l l l n q f o r d  476 (DUKE); v i e .  Fresh  Water 

Lake, n r .  L audat. 450-600 m. 26 Mar 1956 ( f l ,  f r ) ,  A.C. Smith 

10286 (A, K, NY, S. UC), 727-788 m, 1 Jun 1967 ( f l ,  f r ) ,  

Wasshausen A Ayensu 337 (B ) ,  a long  pa th  NW o f  Fresh Water 

Lake toward Boerl Lake, 818 m, 15 Ju l  1964 ( f r ) ,  W ilbur e t  al 

7495 (DUKE, GH, LL. HO); c a .  1 km SW o f  P o in t  C asse , w ithou t 

d a te  ( f r ) .  W ilbur e t  a l .  7725 (DUKE, MICH); lower s lo p es  

o f  T ro ls  P Iton  a long  r d .  t o  R o sa lie  c a .  1 .25  km from P o in t 

C asse ,  1818 m, 22 Ju l 1964 ( f l .  f r ) ,  W ilbur e t  a l .  7818 (DUKE 

-2  s h e e t s ,  FLAS); n r .  summit o f  Morne A n g la is ,  1116 m, 25 Ju l 

1964 ( f l ,  f r ) ,  W ilbur e t  a l .  7935 (DUKE, FLAS. GH, MICH. NY, 

TEX); w ithou t d e f l n l n l t e  l o c a l i t y ,  1000 m, Jan  1882 ( f l .  f r ) ,  

Eggers 634 (BR, CAS-2 s h e e t s ,  G-DEL. GH, G0ET. HBG, L, LY-3 

s h e e t s ,  M, P, UC, W, WRSL, Z-2 s h e e t s ) ,  25 Feb 1880 ( f l .  f r ) .  

Eggers s . n .  (GH), 1839 ( f l ,  f r ) .  Imray s . n .  (GH. GOET, LE. 

NY). Guadeloupe: Basse T e r r e ,  on r d .  t o  S o u f r le r e  above S t .

C laude, 8-11 Ju l 1964 ( f l ,  f r ) .  Hespenhelde A Wiseman 476
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(DUKE, MSC), M assif de l a  S o u f r l e r e ,  Bains J a u n e s ,  8U0-900 m, 

10 Aug 1973 ( f l ) ,  S a s t r e  A Jeren tle  1932 (A ), 750-1000 m, 17 

Ju l  1959 ( f l ) .  Webster e t  a l .  9009 (DUKE, MICH); Hans 

M atou la , 240 m, 1893 ( f l ,  f r ) .  Puss 3479 (NY); t r a i l  between 

R1v. Le Gall Ion and summit o f  La C l t e r n e ,  17-27 Apr 1979 

( f r ) .  Howard ft Howard 19414 (NY); w ith o u t  l o c a l i t y ,  1944-1946 

( f l ) ,  Bena s . n .  ( P ) ,  1894 ( f l ,  f r ) .  Puss 3479 (LY, MO, NY, P, 

PH, US), 1897 ( f l ,  f r )  Duss 3479 (NY, P, US), w ithou t d a te  

( f l ,  f r ) ,  M. L 'H erm ln ler s . n ,  (G-BOISS, P ) ,  w ithou t d a te  

( f l ) ,  S .C .P . s . n .  (K ). S t .  V incen t: 303 m. Mar 1890 ( f r ) ,

H. Smith A G. Smith 1254 (NY).

West I n d i e s ,  w ithou t f u r t h e r  l o c a l i t y  d a t a ,  ( f l ) ,

F o rsy th  (G-DEL). " S t .  Domingo", ( f l ) .  Herb. Schreber 114 (M).

Cyblanthus p a r a s i t i c u s  i s  most c lo s e ly  r e l a t e d  to  th e  

v l c a r l a n t  C. magnus o f  th e  Andes and S e rran fa  de T urum lqulre , 

c o a s t a l  Venezuela. Synapomorphles Inc lude  th e  m e d ia l ly  

ru g o se ,  ch a r tac e o u s  c o r o l l a  and membranous s tam ina1 tu b e .

C. p a r a s i t i c u s  1s e a s i l y  s ep a ra te d  from C. magnus by th e  

membranaceous (no t c h a r ta c e o u s )  l e a v e s ,  e n t i r e  and g lab rous  

(n o t  e ro s e  and g l a n d u l a r - c l l l a t e )  s e p a l s ,  and parenchymatous 

(n o t  co llenchym atous) p i t h  and o u te r  c o r t e x .

The d i s t r i b u t i o n  o f  C.  p a r a s i t i c u s  and I t s  n e a r e s t  r e l a ­

t i v e ,  C. magnus, 1s most I n t e r e s t i n g  when compared to  th e  

work o f  M a lfa l t  and Dlnkleman (1972) , Rosen (1975) and Coney 

(1 9 8 2 ) .  These a n a ly se s  o f  Caribbean t e c t o n i c  e v o lu t io n  by



129
v lc a r l a n c e  have p a r t i c u l a r  re le v an c e  when viewed In l i g h t  o f  

t h e  s u b s p e c i f ic  ev en ts  e v id e n t  In C.  magnus.

In a n a ly s i s  o f  p re se n t-d a y  b logeograph lc  d i s t r i b u t i o n s  

1 t  im portan t t o  n o te  t h a t  magnus su b sp . asymm etrlcus has 

a d e f i n i t e  c o r r e l a t i o n  w ith  p o s tu la te d  P le is to c e n e  re fu g e s  

l in k e d  w ith  th e  Chocfi f l o r i s t 1 c  p ro v in c e ,  whose n o r th e rn  

11mlt I s  th e  a re a  o f  Cerro P l r r e ,  In th e  D a rl tn  o f  Panama 

c o in c i d e n ta l ly  th e  n o r th e rn  l i m i t  o f  th e  s u b s p e c ie s ,  and th e  

a re a  o f  b io lo g ic a l  South America which was In c o n ta c t  w ith  

th e  P r o to - A n t i l l e s ,  sensu  Rosen (1 9 7 5 ) . In a d d i t i o n ,  c o r r e s ­

ponding s i s t e r  sp e c ie s  e x i s t ,  such as th e  case  o f  Cyblanthus 

p e rp u n c t lc u lo su s  (L u n d e ll )  P lpo ly  e t  L u n d e l l ,  known from th e  

ChocO and Cerro T acaracuna, Panama, most c lo s e l y  r e l a t e d  to  

Cyblanthus a n t l l l a n u s  (Mez) A g o s t in i ,  endemic t o  th e  L esser  

A n t i l l e s  as 1s £ .  p a r a s i t i c u s . I t  I s  a l s o  I n t e r e s t i n g  to  

n o te  t h a t  th e  I s la n d s  n o r th  o f  th e  p a re n t  Aves Ridge (Rosen, 

1971) a r e  devoid  o f  any member o f  th e  genus C yb lan thus .  w ith  

t h e  ex ce p t io n  o f  C.  s l n t l n e s l l  (Urban) A g o s t in i ,  which 1s 

endemic to  th e  L u q u l l lo  Mountains o f  P uerto  R ico , and N evis , 

which has _C. p a r a s i t i c u s .  C. s l n t e n l s l l  I s a  member o f  th e  

monotyplc subqenus Cyb1anthops1s. c lo s e ly  r e l a t e d  t o ,  and 

once th o ugh t a p a r t  o f  what I s  now c o n s id e re d  subgenus 

Grammadenla.

Given th e  c u r r e n t  d e a r th  o f  In fo rm ation  re g a rd in g  th e  

f l o r a  o f  S e r r a n la  de T urum lqu lre ,  I t  I s  no t p o s s ib le  to  f u l l y  

r e s o lv e  th e  problem o f  biogeography between £ .  p a r a s i t i c u s
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and C. magnus. I t  1s hoped t h a t  more d a ta  on th e  o th e r  sub- 

g e n e ra ,  p a r t i c u l a r l y  th o s e  who have Caribbean members, w il l  

a id  In  r e s o lu t i o n  o f  th e  problem .

4 .  Cyblanthus m arg lna tus  (Bentham) P lp o ly ,  comb. nov.

<F1g. 27)

Grammadenla m arg lna ta  Bentham. P i .  hartw . 218* 1846. 

Type. Colombia. Cauca: n r .  P l t a y o ,  3636 m, 1843 

( f l ) .  Hartweg 1200 (h o lo ty p e ,  K; I s o ty p e s ,  BM, E, 

G-DEL. G-BOISS, LD, OXF, P. H-2 s h e e t s ) .

Grammadenla lehmannll Hez. P f la n z e n r .  IV. 236: 231.

1902. Type. Colombia. Tollma: A lto s  de O te sa s ,  

3300 m, 11 Jan 1883 ( f l ) ,  Lehmann 2399 ( le c to ty p e  

here  d e s ig n a te d ,  G; I s o l e c to t y p e s ,  LE, US). 

Grammadenla a lp ln a  Hez. P f la n z e n r .  IV. 236: 231. 1902.

Type. Venezuela. Andes o f  T r u j i l l o  and HBrlda:

1212-4390 m, 1842 ( f l ) .  l in d e n  447 ( l e c to ty p e  here  

d e s ig n a te d ,  p ; I s o l e c to t y p e s ,  BM-2 s h e e t s ,  8R, F 

Neg. 32000, G, G-DEL, G-BOISS. K. OXF, S ,  VEN). 

Grammadenla p a s t e n s i s  Mez. P f la n z e n r .  IV. 236: 232.

1902. Type. Colombia. Narlfio: W c o r d l l l e r a  o f

P a s to ,  3000-3200 m, 20 Feb 1881 ( f l ) .  Lehmann 599 

( h o lo ty p e ,  G; I s o ty p e s ,  BM, LE).

Grammadenla n i t i d a  Mez. P f la n z e n r .  IV. 236: 232. 1902.

Type. P e ru . Huanuco: Pozuzo, 2727-2131 m, 1863

( f l , f r ) .  Pearce  250 (h o lo ty p e ,  K).
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Grammadenla w eberbauerl Mez, Rep. Spec. Nov. Regnl Veg. 

16: 418. 1920. Type. P eru . Cajamarca: Jaftn.

c o r d l l l e r a  E o f  Huancabamba, E s lo p e s ,  2400-2500 m, 

Apr 1912 ( f l ) ,  Weberbauer 6121 (h o lo ty p e ,  B -des- 

t r o y e d ;  l e c to ty p e  here  d e s ig n a te d ,  GH; I s o l e c t o -  

t y p e ,  F ) .

Graiwnadenla hexamera p l t t l e r ,  J .  Wash. Acad. Sc1.

21: 140. 1931. Type. V enezuela. Mfcrlda: Tabay,

2500-3000 ra, 18 Sep 1930 ( f l ) ,  G ehrlger 471 (h o lo ­

ty p e ,  VEN; I s o ty p e s ,  A, F , G, NY, PH).

Grammadenla a n d ico la  C u a t re c a sa s .  Rev. Acad. Colomb. C l .  

E x ac t .  8 (3 1 ) :  321. 1951. Type. Colombia. V a l le :

C o r d i l l e r a  O c c id e n ta l ,  Los F e r a l lo n e s ,  NW s lo p e ,  Que 

brada  Las N ieves , below El Diamante, 2900 m, 30 Ju l

1946 ( f l ,  f r ) ,  C u a treca sa s  21805 ( l e c t o t y p e ,  F , NY

Neg. 12113; I s o l e c t o t y p e s ,  F , COL-2 s h e e t s ,  U, US).

E p lp e t r l c  shrub o r  small t r e e  to  6 m t a l l .  B ran ch le ts  

p rom inen tly  r id g e d ,  3 - 4 .0 ( - 5 .0 )  mm t h i c k ,  v e r ru c u lo se  to  

v e r ru c o s e .  rugose  when d r i e d ,  g la b ro u s .  Leaves c o r ia c e o u s ,  

sym m etr ica l ,  ob long , e l l i p t i c  o r  l a n c e o l a t e ,  ( 3 .0 - ) 3 .5 - 6 .0  

( - 6 .5 )  x ( l . l - ) 1 . 4 - 2 . 0 ( - 2 . 5 )  cm, n l t l d  above, th e  m argins 

e n t i r e ,  r e v o lu t e .  In f lo re s c e n c e  e r e c t ,  th e  r a c h l s  f le x u o u s ,  

s l e n d e r ,  ( 1 .0 - ) 1 .3 - 2 .0 ( - 3 * 2 )  cm lo n g ,  d en se ly  b lack  p u n c ta te -  

l l n e a t e ;  f l o r a l  b r a c t s  wide o v a te  t o  d e l t a t e ,  ( 0 . 8 - ) 1 .2 - 1 .5  

( - 1 .8 )  x 0 .8 - 1 . 4 ( - 1 . 8 )  mm; p e d ic e l s  ( 1 .0 - ) 1 .5 - 2 .0  x ( 1 .2 - )
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1 .5 ( - 2 .0 )  mm, p rom inen tly  and d en se ly  p u n c ta te  and p u n c ta te -  

l l n e a t e ,  apex a c u t e ,  th e  margins m in u te ly  c r e n u l a t e ,  g lab rous  

t o  m in u te ly  c l U o l a t e  a t  f i r s t  a p l c a l l y ;  c o r o l l a  ( 2 .0 - ) 2 . 2 -  

3 .0  mm lo n g , th e  lobes  wide o v a te ,  ( l . O - ) l . 2 -2 .0  x ( 1 . 2 - )1 .5 -  

2 . 0 ( - 2 .5 )  mm, o b tu se  to  rounded, g lab ro u s  w i th o u t ,  g lan d u la r*  

g ra n u lo se  w i th in  a t  b a s e ,  d e n se ly  and prom inen tly  p u n c ta te  

m e d ia l ly ,  th e  m argins e n t i r e ;  s tam lna l tube  c a r n o s e ,  0 .6 - 0 .8  

( - 1 .0 )  mm lo n g ,  th e  a n th e r s  s e s s i l e ,  a l t e r n a t e  w ith  f le s h y  

lo b es  to  0 .2  mm lo n g ,  q u a d ra te ,  0 .4 - 0 .7  x 0 .4 - 0 .7  mm, rounded 

a p l c a l l y ,  e p u n c ta te  v e n t r a l l y ,  p rom inen tly  b lack  p u n c ta te  

d o r s a l l y ;  p i s t i l  obnaplform , ( 0 . 9 - )1 .2 - 1 .5  mm long and 

( 0 .8 - ) 1 .2 - 1 .6  mm d la m .,  th e  ovary  ( 0 . 4 - ) 0 . 6 -1 .0  mm lo n g , 

g la b ro u s  to  s p a r in g ly  t r a n s l u c e n t - l e p l d o t e ,  o v u les  2 ( - 4 ) ,  

un1-or b l s e r l a t e ,  th e  s t y l e  0 .3 - 0 .5  mm lo n g ,  e p u n c ta te .

F r u i t  somewhat o v o id ,  then  e l l i p s o i d  a t  m a tu r i ty ,  4 .5 - 5 .0  

( - 6 .0 )  mm long and ( 2 .5 - ) 3 .0 - 4 .0  mm d la m .,  w h i te ,  then  

p u rp le -b la c k  a t  m a tu r i ty ,  th e  p u n c ta t lo n s  r e d - b la c k ,  promi­

n e n t .

D i s t r i b u t i o n .  Cyblanthus m arg lna tus  i s  th e  most common 

s p e c ie s  o f  th e  subgenus, o c c u r r in g  1n la rg e  p o p u la t io n s  on 

ro ck s  above lagunas  In pSramos and e l f i n  f o r e s t s  th roughou t 

t h e  Andes from Venezuela t o  P eru , to  3400 m.

Specimens examined. COLOMBIA. A n tlo q u la :  Cerro Padre

Amaya, Boquer6n, a long  rd .  to  r e p e a t in g  to w e r ,  2975-2985 m.
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15 Mar 1979 ( f l ,  f r ) ,  Camargo a t  a l .  7069 (MEDEL). 3050 m,

1 Feb 1977 ( f l ,  f r ) .  S. Espinal A E. B a u t i s ta  4147 (MEDEL-2 

s h e e t s ) ;  C o r d i l l e r a  O c c id e n ta l ,  Piramo de Chaqulro., 2800- 

3100 m, 24 Feb 1918 ( f l ,  f r ) ,  Pennell 4302 (NY). BoyacJ: 

r d .  between Urama and A n te s a le s ,  A lto  El C haqu lro , 3120 m.

5 Apr 1944 ( f l ,  f r ) .  Core 545 (B. NY, US); El P1no, on r id g e  

12 km NE o f  V i l l a  de Leyva, j u s t  S o f  Arcabuco, 2460 m, 19 

Jan  1949 ( f l ) ,  Mason 13730 (COL, UC, US); between Arcabuco 

and V i l la  de Leyva, Quebrada Las C o lo rad as ,  2800 m, 31 Aug 

1967 ( f l ) ,  J a r a m l l lo  e t  a l .  3132 (COL); S a n tu a r lo  de Iguaque, 

Caffon de Mamarramos, 12 km N o f  V i l la  de Leyva, 3400 m, 19 

Aug 1980 ( f l ) ,  Melampy 1043 (M0), 3350 m, 4 Dec 1980 ( f r ) .  

Melampy 1232 (M0), 18 Mar 1981 ( f l ,  f r ) ,  Melampy 1302 (M0), 

a long  t r a i l  from Cabana El C a r r l z a l ,  2800-3000 m, 22 Apr 1984 

( s t e r i l e  s a p l i n g ) ,  PIpoly  A Monje 6979. 6983 (COL, JAUM, NY), 

22 Apr 1984 ( f l ) ,  P lp o ly  A Monje 6972. 6977 (COL, JAUM. NY). 

22 Apr 1984 ( f l ,  f r ) .  P lpo ly  A Monje 6974. 6976 (COL. JAUM. 

NY). 22 Apr 1984 ( f r ) ,  P lpo ly  A Monje 6973. 6975 (COL. JAUM. 

NY). Cauca: M adzo Colomblano, P&ramo de l a s  P apas, n r .

Laguna de C uslyaco , E end o f  Laguna. 3530 m, 11 Oct 1958 ( f l ,  

f r ) .  B arclay  A J u a j lb o y  6020 (MO. US); Cerro  P la te a d o .

2700 m, 20-29 Sep 1944 ( f l ) .  Core e t  a l .  1384 (NY); C ord i­

l l e r a  C e n t r a l ,  W s lo p e ,  headw aters o f  Rfo P a lo ,  c reek  of 

RTo Lflpez, Quebrada del Duende. 3400-3500 m,  6 Dec 1944 ( f l ,  

f r ) ,  C u a treca sa s  19143 (A-2 s h e e t s ,  COL, F , NA, NY, US); 

Piramo Guanacas. 3000-3500 m, w ith o u t  d a t e ,  ( f l ,  f r ) ,  Lehmann
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5579 ( F ) ;  PSramo de l a s  D el1c1as , n r .  Popayln . 3400-3500 m, 

w ith o u t  d a te  ( f l ) ,  Lehmann 186 (K); c a .  28 km E o t  TotorO, 

3075 m. 6 May 1984 ( f l ) ,  Lu teyn . P lp o ly .  e t  a l .  10187 (COL, 

JAUM, NY), 6 May 1984 ( f l .  f r ) .  Luteyn . P lpo ly  e t  a l .  10173. 

10185. 10190 (COL, JAUM, NY); P8ramo de Purac* . 3450 m, Feb 

1938 ( f l ) .  Sneldern  1881 ( S ) .  Cundlnamarca: C o r d i l l e r a  0r1 

e n t a l , N s id e  o f  Quebrada San Roque, Rfo Blanco V a lley ,  10 km 

W o f  G u tlC rre z ,  45 km S o f  Bogota, 27 Ju l 1944 ( f l ,  f r ) .

Grant 9722 (NA. NY, US); S 1ba t8 , Vereda El Ramal, 2900- 

3000 m, 21 Sep 1951 ( f l ) .  H uertas  A Camargo 5208 (COL); 16 km 

W o f  S1ba t« , 3000-3100 m, 13-15 Oct 1917 ( f l ) ,  Pennell 2488 

(NY, US). H u lla :  C o r d i l l e r a  O r i e n t a l ,  20 km S o f  El G lgan te ,

3121 m, 20 Sep 1944 ( f l ,  f r ) .  L i t t l e  8683 (COL, NY, US); La 

P l a t a ,  29 Mar 1939 ( f l ,  f r ) ,  Sneldern  2520 ( S ) .  Hulla-Cauca: 

P6ramo de l a s  Papas, 3100-3500 m, Jan  1947 ( f l ) ,  Hmo. Antonio 

48 ( F ) ;  j e t .  o f  r id g e  between d ra in a g e s  o f  Rfo Guarapas and 

Rfo Guachlcas w ith  main d iv id e  o f  C o r d i l l e r a  O r i e n t a l ,  a t  

head o f  Rfo V i l l a lo b o s ,  SH o f  p l t a l l t o ,  2400 m, 6 Feb 1943 

( f l ,  f r ) .  Fosberg 19956 (NY, US); paramo de l a s  P apas , El 

Boquerfin, S s lo p e ,  a f lu e n t  o f  Rfo C aqueta , 1 km S o f  Laguna 

La Magdalena, 3350-3450 m, 6 Sep 1958 ( f l ,  f r ) ,  Idrobo e t  a l .  

2991 (COL). Narlfio: P a s to ,  1912 ( f l ) ,  Andre 1357 (K);

paramo de B o rd o n c l l lo ,  3250 m, 5 Mar 1963 ( f l ,  f r ) ,  S .E sp ina l 

1005 (COL). Putumayo: headw aters  o f  Rfo Putumayo, C o r d i l l e r a  

O r ie n ta l  between El Encano and Slbundoy, Piramo de San 

Antonio de B o rd o n c l l lo ,  3250 m, 4 Jan  1941 ( f l ,  f r ) .  C u a tre -



c a s a s  11702 (COL. F ) ;  S a n t ia g o .  V a lle  de Slbundoy, 2250 m. 

Feb 1942 ( f l ) .  Miguel 46 ( F ) ,  2800 m, 30 Jun 1963 ( f l ) .  

S c h u l te s  4 Cabrera 20125 (NY). S an tander :  v i e .  Las Vegas. 

2600-3000 m, 21-23 Dec 1926 ( f l ) .  K il l  Ip  4 A.C. Smith 15891 

(A. F . GH, NY. US). San tander del N orte : C o r d i l l e r a  O rien ­

t a l .  Reg16n del S a ra re .  A lto  de Santa Infis, 2150-2250 m, 19- 

23 Oct 1941 ( f r ) .  C u a treca sa s  e t  a l .  12505 (COL. U); C aco ta ,  

paramo del C a c h l r l ,  w ithou t d a te  ( f l ,  f r ) ,  K arsten  s . n .  (LE, 

W); Las J u r l s d l c c l o n e s ,  Cerro Oroque, 41 .3  km S o f  Abrego, 

a long  r d .  t o  La M arla . 2800-3000 m, 16 Apr 1984 ( s t e r i l e  

s e e d l i n g ) ,  P lpo ly  k  Monje 6940. 6941. 6942. 6943. 6962. 6963 

(COL. JAUM. NY), 16 Apr 1984 ( f l ,  f r ) .  P lpo ly  a Monje 6945. 

6957. 6958 (COL. JAUM, NY), on C *sar-N orte  de Santander 

b o rd e r ,  3440-3750 m, 22-23 May 1969 ( f r ) ,  S a rc la -B a r r lg a  a 

Jaram111o 19814 (COL); Paramo del H a t lco ,  a long Toledo-Pam- 

plona r d . ,  2900 m, 12-13 Mar 1927 ( f l ,  f r ) ,  K l l l l p  A A.C. 

Smith 20655 (A. BM, GH.NY, S, US).

VENEZUELA. Lara: D tto .  Moran, t r a i l  from Humocaro t o

Buenos A i re s ,  below paramo de Las Rosas. 3300 m, 25 Jun 1979 

( f l ) ,  L le sn e r  e t  a l .  8038 (VEN). L a ra -T ru j1 l lo :  Paramo de

lo s  Nepes. above La Pella, 2740 m, 24-25 Dec 1959 ( f l ) ,  

B arclay  a J u a j lb o y  10304 (US). M§r1da: D tto .  L lb e r t a d o r ,

Parque Naclonal SlmOn B o l iv a r ,  S ie r r a  Nevada de M lr ld a ,  

Laguna La F r l a .  N s lo p e ,  3700 m, 27 Mar 1980 ( f l ) ,  Aymard 

90 (HER), 3000 m, 2700-3000 m, 21 Dec 1983 ( f l .  f r ) ,  P lpo ly
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8689 ( t O ) ,  3200 m, w ithou t c o l l e c t o r  A d a te  ( f l ) ,  (HER), 

from Las Vegas t o  2900 in, w ithou t c o l l e c t o r  A d a te  ( f l ) ,  

(HER), Mcplo. Tabay, La Hucuy, 15 km E o f  MArlda, Laguna del 

Coromoto, 3000 m, 9 Sep 1953 ( f l ,  f r ) .  L i t t l e  A Avmard 15532 

(HER), 3400 m, 22 Dec 1983 ( s t e r i l e  s a p l i n g ) ,  P lpo ly  A Aymard 

6548. 6549 (HER, NY, PORT, VEN), 22 Dec 1983 ( f l ,  f r ) ,  P lp o ly  

A Aymard 6546 (HER, NY, PORT, VEN), 3100-3400 m, 19 Ju l  1963 

( f l ,  f r ) .  Ru1z-TerAn 1648 (HER, HO), 3300-3400 m, 15-18 Feb 

1966 ( s t e r i l e ) ,  Schulz e t  a l ,  339 (MER, VEN). 3400 m, 13 Jan 

1957 ( f l ) .  Vareschl A VarescM 6029 (VEN). t r a i l  t o  Pico 

B o l tv a r ,  3100-4100 m, 6 Apr 1950 ( f l ,  f r ) ,  Velasco A Rami a 

675 (HY); Mcplo. San JosA, PAramo de San JosA (Piramo de 

C u p ls ) ,  n r .  P led ra  la  P l r e l a ,  11.4 km S o f  San JosA de Ace- 

q u i a s ,  3080 m, 19 Nov 1972 ( f l ,  f r ) .  L6pez-F1que1ras e t  a l .  

8917 (MER. MERF, VEN), 3100 m, 27 Dec 1983 ( s t e r i l e  s e e d l in g )  

P lp o ly  ft Monje 6575 (MER, NY, PORT, VEN), 27 Dec 1983 ( f l ) ,  

P lpo ly  A Monje 6576 (MER, NY, PORT, VEN), 27 Dec 1983 ( f l ,  

f r ) , P lpo ly  A Monje 6577.  6581. 6582. 6583. 6584 (MER, NY, 

PORT, VEN), 3080 m, 19 Nov 1972 ( f l ) ,  Rodriquez A Wurdack 

8917 (VEN); D tto .  Campo E l l a s ,  S ie r r a  de l a  C u la ta ,  Piramo 

de lo s  C onejos, 3200 m, 25 Jun 1955 ( f l ) ,  Bernardl 692 (MER, 

NY, VEN), El CanalOn, between Manzano A lto  A El Campanarlo, 

2800 m, 10 Apr 1972 ( f l ) ,  R u lz-T erln  7171 (MERF), H f la n k  

o f  Los Adobes. 3500-3650 m, 25 Mar 1972 ( f l ,  f r ) ,  R u tz-T erln  

7043 (MERF), Piramo de l a  C u la ta ,  w ithou t d a te  ( f l ,  f r ) .
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M oritz  1173 (B. BM. F , GH, HBG-2 s h e e t s ,  K, W); S ie r r a  del 

N o r te ,  6-8  Oct 1952 ( f l ) ,  Humbert 26763 (MER); Piramo de M1- 

j a r i .  3300 m, 19 Mar 1922 ( f l ,  f r ) ,  Jahn 970 (GH, US, VEN). 

T l c h l r a :  D t to .  U r lb a n te ,  El P o r ta c h u e lo ,  n r .  Quemlquea,

2600 m, Sep 1956 ( f l ) .  A r l s t e g u le t a  2560 (F ,  NY, US, VEN), 

a t  j e t .  o f  M irlda and La G r l ta  r d s . .  30 Dec 1983 ( s t e r i l e  

s e e d l i n g ) ,  P lpo ly  6607 (NY. VEN). 30 Dec 1983 ( f l ) ,  P lp o ly  

6601. 6602. 6604. 6605. 6609 (NY, VEN); 30 Dec 1983 ( f l ,  f r ) ,  

P lpo ly  6603. 6606. 6608 (NY, VEN). a t  e n t ra n c e  t o  r e p e a t in g  

to w e r ,  3000 m, w ith o u t  d a te  ( f r ) .  Q u in te ro  i  Salcedo 1426 

(MER). 150 m S o f  El P o r tach u e lo  on small r d .  toward Piramo 

del BatallOn o f f  B a l lad o res -L a  G r l ta  r d . ,  2700 m, 27 Nov 1983 

( f r ) ,  Meltzman 6 S o b r e v l l la  28 (GH, MERF, NY, VEN); D t to .  

J a u r e g u l ,  La G r l t a .  below m i l i t a r y  s c h o o l ,  1500 m, 24 Jan 

1975 ( f l ) .  Rul2 -T e r in  i  L6pez-F1que1ras 11773 (MERF); D t to s ,  

Junfn /C firdoba, Parque N ational El Tami, 1n piram o, 3100-3300 

m, 1938 ( f l ) .  Cardona 126 (VEN), headw aters o f  Rfo Qulnlmarf 

C erro  de l a s  Copas, c l i f f s  on N s lo p e ,  2700 m, 29 Dec 1983 

( f l ) ,  P lp o ly  6588. 6590. 6593. 6595.  6598 (NY. VEN), Piramo 

de Tami, 4-10  km N o f  B e ta n la ,  2500-2895 m, 15 Ju l  1944 ( f r ) ,  

Steyermark 57345 (F ,  VEN). below Piram o, on Colombo-Venezue-

Ian  f r o n t i e r ,  2750-2950 m, 20-23 May 1967 ( f l ,  f r ) .  S te y e r ­

mark e t  a l .  98546 (LL, M0, NY, VEN-2 s h e e t s ) ;  headw aters  o f  

Rfo Q uln lm arf ,  narrow r id g e  above Quebrada de l a s  Copas. 

below Piramo del J u d lo ,  20 kms S o f  San V incente  de la  Revan- 

c h a .  35 km S o f  A lq u l t r a n a ,  SW o f  Santa Ana, 2600-2630 m.
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13 Jan 1968 ( f l ,  f r ) ,  Steyermark e t  a l .  100867 (NY-2 s h e e t s ,  

VEN). T r u j i l l o :  Piramo de l a s  Rosas, w ithou t d a te  ( f l ,  f r ) ,  

K ars ten  s . n .  ( W); D tto .  BoconO, Piramo Guramacal, 12 .2  km 

beyond j e t .  o u ts id e  Bocon6, 2600 m, 19 Jan  1984 ( s t e r i l e  

s a p l i n g ) .  Luteyn I  P lpo ly  9309 (NY, VEN), 19 Jan 1984 ( f l ) ,  

Luteyn I  P lp o ly  9297.  9302. 9307.  9311 (NY, VEN), 19 Jan 

1984 ( f l , f r ) , Luteyn I  P lpo ly  9301. 9303. 9304.  9305.  9306 

(NY, VEN). 1 6 .2 -1 7 .3  km beyond j e t .  w ith  hwy., NE o f  BoconO 

a long  r d .  t o  TV to w e rs ,  2680-2880 m, 13 Mar 1984 ( f l ,  f r ) ,  

Luteyn a Cotton 9622 (NY, PH, VEN); Piramo Pumar, lo s  Cedros 

E o f  BoconO, 2850 m, 17 Mar 1965 ( f l ) ,  Matos 1108 (VEN); 

a long  hwy. between F lo r  de P l t r l a  and BoconO, 64 km from 

BoconO, between BoconO and Guaramacal, 2800 m, 24 Feb 1971 

( f l ,  f r ) .  Steyermark 10481 (CAS, LL, NY, VEN), 24 Feb 1971 

( f r ) ,  Steyermark 104823 (LL, NY, VEN).

ECUADOR. Azuay: "O rlen te"  b o rd e r ,  Piramo del C a s t i l l o ,

c r e s t  o f  E c o r d l l l e r a  on t r a i l  between S e v i l l a  de Oro and 

Mlndez,  2727-3333 m, 18 Aug 1945 ( f l ,  f r ) .  Camp E- 4809 (NY. 

VEN); Rfo Co11 ay ,  Huagarancha, S o f  El Pan, 2650-3290 m, 6 

Ju l  1943 ( f l ) .  Steyermark 53354 (NY). Imbabura: C o r d l l l e r a

O r i e n t a l ,  Camp A r e l ln ,  E o f  Volcln Cayambe, 2803 m, 21 Ju l  

1944 ( f l ,  f r ) .  Drew E-351 (MSC); r id g e  j u s t  S o f  Rfo C lava- 

d e r o ,  along  t r a i l  t o  Rfo San Pedro , E o f  Cayambe, 2893 m,

27 Ju l  1944 ( f l ,  f r )  Wiggins 10484 (OS, US). Loja: Zamora- 

C hlnchlpe b o rd e r ,  c r e s t  of C o r d l l l e r a  O r i e n t a l ,  2840 m.

28 Jan  1985 ( f l ) ,  Luteyn I  Cotton 11295 (NY, QCA); U s lo p es
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o f  C o r d l l l e r a  del Condor and NW s lo p e s  of Nudo de S a b a n l l l a s ,  

around Tambo Cachlyacu . c a .  2 km SE o f  Yangana, 2000*3000 m, 

19 Oct 1943 ( f l ,  f r ) .  Steyermark 54600 (NY, U); S o f  El 

PlayOn de San F ra n c is c o ,  s lo p e s  o f  Cerro  M lrado r, 3300*3600 

m, 29 Dec 1980 ( f l ,  f r ) ,  Holm-N1elsen e t  a l .  29949 (M U ), 

J a r a m l l lo  e t  a l .  3929 (AAU, QCA).

PERU. Cajamarea: J a i n ,  SW o f  q u e r o c o t l l l o ,  3150 m,

Aug 1915 ( f l ,  f r ) .  Weberbauer 7168 (F ,  6 .  GH). Cuzco: La

ConvenclOn, 2800 m, 9 Ju l  1968 ( f l ,  f r ) ,  Dudley 10910 (NA),

10 Ju l 1968 ( f l ,  f r ) ,  Dudley 10922. 10931B (F . NA).

Cyblanthus m arg lna tus  1s most c lo s e ly  r e l a t e d  to  th e  

v l c a r l a n t  C. l l n e a t u s  by v i r t u e  o f  th e  synapomorphlc f lex u o u s  

In f lo re s c e n c e s  and b i s e r i a t e  o v u le s .  However, £ .  m arg lna tus  

1s e a s i l y  d i s t in g u i s h e d  from C,  l l n e a t u s  by th e  g la b ro u s ,  

r id g e d ,  v e r r u c o s e - p a p l l l a t e  (n o t  g l a n d u l a r - p a p i l l a t e ,  t e r e t e ,  

smooth) b r a n c h le t s ,  ob long , e l l i p t i c  o r  o v a te  (n o t  ob lanceo -  

l a t e )  l e a v e s ,  obnaplform (n o t  e l l i p s o i d )  p i s t i l  and e l l i p s o i d  

(n o t  obovold) f r u i t s .  The v e r r u c o s e - p a p l l l a t e  b r a n c h le t s ,  

l e a f  and f r u i t  shape a r e  autapom orphlc w i th in  th e  subgenus.

As might be expec ted  1n th e  most v a r i a b l e  taxon o f  th e  

subgenus, o n e - th 1 rd  o f  th e  names a t t r i b u t e d  to  Grammadenla 

a r e  here  p laced  In synonymy w ith  C,. m a rg ln a tu s .  The sp e c ie s  

o ccu rs  most f r e q u e n t ly  on c l i f f s  above lagoons 1n high  p i r a -  

mos, but may a l s o  be found in  e l f i n  f o r e s t s  and in  th e  piramo 

th lc k e t -p i r a m o  t r a n s i t i o n  zone. V a r ia t io n  1n l e a f  s i z e  and 

p u n c ta t lo n  ( F i g . 13) and to  a l e s s e r  e x t e n t ,  some q u a n t i t a t i v e
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f l o r a l  v a r i a t i o n  have led  t o  much o v e r d e s c r ip t io n .

The ty p e  o f  Grammadenla a lp ln a  Mez r e p r e s e n ts  p o p u la t io n s  

o c c u r r in g  In  h ig h ,  wet p lram os, and I s  Id e n t i c a l  t o  th e  type  

o f  6 .  hexamera P l t t l e r .  P l t t l e r  (1931) was o v e r ly  Impressed 

by th e  hexamerous f low ers  o f  t h i s  specim en, bu t not on ly  does 

th e  ty p e  have a few pentamerous f lo w e rs ,  but In th e  o r ig in a l  

c i r c u m s c r ip t io n  o f  th e  genus, Bentham (1846) s p e c i f i c a l l y  

mentioned th e  o ccas io n a l  hexamerous f low ers  o f  £ .  m a rg ln a ta . 

th e  ty p e  s p e c ie s  o f  th e  subgenus.

The ty p e  o f  G. p a s te n s l s  Mez I s  n o ta b le  on ly  f o r  I t s  more 

c o r ia c e o u s ,  sm a l le r  l e a v e s ,  and much reduced i n f l o r e s c e n c e ,  

but I t  I s  q u a l i t a t i v e l y  I d e n t i c a l  to  th e  rem ainder o f  th e  

s p e c ie s  1n every  d e t a i l .

Ceja e c o ty p lc  forms from Cuzco and Pasco , Peru match th e  

ty p e  o f  Grammadenla n l t l d a  Mez. The most n o ta b le  m orphologi­

c a l  f e a tu r e  o f  th e s e  p o p u la t io n s  1s th e  w e ll-deve loped  v e r ru -  

co se  p a p i l l a e ,  th e  upper p o r t io n  o f  which b reak s  o f f  t o  leave  

a mammal a t e  verruculum  which I s  waxy to  th e  touch  ( F ig .2 a ) .  

Mez (1902) s e p a ra te d  t h i s  e n t i t y  from h is  G. p a s te n s l s  by 

th e  v e r n l c o s e - n l t l d  a d ax la l  l e a f  s u r fa c e  w ith  p o o r ly  deve­

loped p u n c ta te -1 1 n e a t Io n s ,  bu t th e s e  q u a n t i t a t i v e  d i s t i n c ­

t i o n s  break down even among th e  few specimens a t  hand. A 

s im i l a r  h a b i t a t ,  paramold e l f i n  f o r e s t ,  h a rbo rs  p o p u la t io n s  

o f  p l a n t s  matching th e  ty p e s  o f  G. a n d lco la  C u a treca sa s  and 

£ .  w eberbauerl Mez. These eco ty p es  a r e  n o ta b le  on ly  fo r  

t h e i r  d im in u t iv e  s i z e ,  no t u n l ik e  th e  s i t u a t i o n  d is cu s sed
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under C.  c o s ta r lc a n u s  subsp . c o s t a r l c a n u s .

F i n a l l y ,  p o p u la t io n s  co rre sp o n d in g  t o  t h e  ty p e  o f  Ji. l e h -  

mannl1 Hez p o sse ss  many convergen t f e a tu r e s  w ith  C. magnus 

su b sp .  roagnus. which has caused much c o n fu s io n .  The la rg e  

l e a v e s ,  long te rm in a l  bud, long p u n c ta te -1 1 n e a tIo n s  and 

paramo t h i c k e t  h a b i t a t ,  coupled w ith  poorly  developed  v e r -  

ru c u la e  make d e te rm in a t io n  o f  s t e r i l e  specimens d i f f i c u l t .

The c o r ia c e o u s ,  e l l i p t i c  l e a v e s ,  r id g ed  s tem s, e l l i p s o i d  

f r u i t s  and parencl\ymatous p i t h  and o u te r  c o r te x  v e r i f y  I t s  

p lacement 1n synonymy w ith  C• m a rg ln a tu s .

5. Cyblanthus l l n e a t u s  (Bentham) P lp o ly ,  comb. nov.

( F ig s .  I f ,  25a , 26d) 

Grammadenla l l n e a t a  Bentham, P i ,  hartw . 218, 1846.

Type. Venezuela (e r ro n e o u s ly  c i t e d  Guyana).

B o l iv a r :  savannas n e a r  Roralma, 1843 ( f l ,  f r ) ,

R. Schomburqk 647/992 (h o lo ty p e ,  K; I s o ty p e s ,  B, BM, 

G-DC, G-DEL, P , U, U-2 s h e e t s ) .

T e r r e s t r i a l  shrub to  1 .5  m t a l l ,  th e  t ru n k  pachycau lous. 

B ra n ch le ts  t e r e t e ,  ( 2 . 5 - ) 3 . 0 - 4 . 0 ( - 6 . 0 )  t h i c k ,  d en se ly  g landu­

l a r - p a p i l l a t e  a p l c a l l y .  Leaves c o r ia c e o u s ,  sy m m etr ica l ,  ob- 

l a n c e o l a t e ,  ( 1 . 2 - ) 1 . 6 - 3 . 0 ( - 3 . 9 )  x ( 0 .4 - ) 0 . 6 - 1 . 0 ( - 1 . 2 )  cm, 

a c u t e ,  th e  m argins f l a t .  In f lo re s c e n c e s  e r e c t ,  f le x u o u s ,  a t  

t im es  reduced to  an ap p a ren t  s im ple  d lch as lu m , s p a r in g ly  

g l a n d u l a r - p a p i l l a t e ,  0 . 6 - 1 .0 ( - 2 .5 )  cm long ; f l o r a l  b r a c t s
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w idely  o v a te ,  0 .8 - 1 .1  x 1 .1 - 1 .4  mm, a c u te ;  p e d ic e l s  ( 2 .2 - )

2 .5 - 3 .5 { - 4 .0 )  mm long ; f lo w ers  c h a r ta c e o u s ,  5 -7 ( -7 )-m ero u s ;  

c a ly x  lobes  w id e - t r i a n g u la r  to  d e l t a t e ,  ( 0 .8 - ) 1 .0 - 1 .5  x 

( 0 * 7 - ) 1 .0 - 1 - 2 ( - 1 .4 )  mm, a c u te  p u n c ta te  and p u n c t a t e - l l n e a t e ,  

t h e  margins e n t i r e ,  g l a n d u l a r - d l l o l a t e ;  c o r o l l a  ( 1 .8 - ) 2 .0 -  

2 .5 { - 3 .0 )  mm lo n g ,  th e  lo b es  wide o v a te ,  ( 1 . 0 - ) 1 .3 - 1 .6 ( - 2 .0 )  

x ( 1 .0 —) 1 - 3—1*7(- 2 .0 )  mm, ob tu se  t o  e m arg ln a te .  In c o n sp i­

cuously  p u n c ta te  m e d ia l ly ,  th e  margins I r r e g u l a r ,  e n t i r e ;  

s tam lna l tu b e  co n sp icu o u s ,  c a r n o s e ,  ( 0 . 6 - ) 0 . 8 -1 .0  mm lo n g ,  

th e  a n th e r s  s e s s i l e ,  a l t e r n a t e  w ith  prominent f le sh y  lo b e s ,  

c u a d r a t e ,  0 .4 - 0 .6  x 0 .4 - 0 .6  mm, rounded, p rom inen tly  punc­

t a t e  d o r s a l l y ;  p i s t i l  e l l i p s o i d ,  ( 0 .9 - ) 1 .0 - 1 .2 ( - 1 .4 )  mm 

long and ( 0 .8 - ) 1 .0 - 1 .3  mm d la m . ,  th e  ovary 0 .8 - 1 .0  mm long , 

g la b ro u s  t o  t r a n s l u c e n t - l e p l d o t e  a p l c a l l y ,  ovu les  2 ( - 3 ) ,  

when more than  two, b l s e r l a t e ,  th e  s t y l e  ( 0 . 1 - ) 0 . 2 ( - 0 . 3 )  mm 

lo n g ,  g la b ro u s .  F r u i t  ovovold , ( 3 . 0 - )4 .0 - 5 .0  mm long and 

( 2 .0 - ) 2 .5 - 3 .0  mm d la m .,  p u r p le ,  then  b lack  a t  m a tu r i t y ,  th e  

p u n c ta t lo n s  g re e n ,  p rom inen t.

D i s t r i b u t i o n .  Cyblanthus l l n e a t u s  I s  endemic t o  th e  

Guayana H ighland, o c c u r r in g  in  open savannas o f  tepuT summits 

th roughou t th e  f l o r l s t l c  p ro v in ce  PantepuT {sensu Mayr A 

P h e lp s ,  1967; S teyerm ark , 1982).

Specimens examined. VENEZUELA. Amazonas: Cerro  Dulda,



2100 m. Jan-Feb 1969 ( f l ) .  F a r in a s  542 (NY. VEN). summit, 

1820-2100 m, 4 Sep 1944 ( f r ) .  Steyermark 58316 (F .  NY, VEN), 

s lo p e s  o f  r id g e  25 , 1666-1818 m, 26 Nov-16 Dec 1928 ( f l ) ,  

Ta te  416 (NY, US), summit o f  peak 7 , 2121 m. Aug 1928-Apr 

1929 ( f r ) ,  Tate  612 (NV), Tate 657 (NY, US), s t a t i o n  D 13,

NW o f  "savanna h i l l s  camp" o f  T a te ,  N o f  La Esm eralda, 1400 

m. 1 Feb 1975 ( f l ) .  T l l l e t t  * Talukdar 75-118 (MYF. NY, VEN) 

Cerro  Kuachamacarl,  RTo Cunucunuma, 4 Dec 1950 ( f l ,  f r ) ,  

Maguire e t  a l . 29808 (NY, PH, VEN), SW escarpm en t,  1850 m,

17 Dec 1950 ( f l ) ,  Maguire e t  a l .  30281 (NY, VEN). 30288 (NY, 

PH, VEN). 30292 (F .  NY-2 s h e e t s ,  PH, VEN); Cerro  Marahuaca- 

A utana-Sh iho , summit. I s o l a t e d  SW p o r t io n  o f  m ounta in , 2450 

m, 9-10 Feb 1982 ( f l ) ,  Steyermark e t  a l .  126334 (NY, VEN), 

9-10  Feb 1982 ( f r ) ,  Steyermark e t  a l . 126365 (NY, VEN);

C erro  Slpapo (P a ra q u e ) ,  summit. Peak 1 , 1818-2000 m, 12 Dec

1948 ( f l ) ,  Maguire A P o l l t l  27628 (F ,  NY, VEN), 1830 m, 12 

Dec 1948 ( f r ) ,  Maguire A P o l l t l  27642 (NY, VEN), 1400 m,

17 Dec 1948 ( f l ) ,  Maguire a P o l l t l  27768 (F , NY-2 s h e e t s ,

US, VEN), E esca rp m en t,  c e n t r a l  d r a in a g e ,  2000 m, 14 Jan

1949 ( f l .  f r ) .  Maguire A P o l l t l  28341 (F .  NY, VEN), N moun­

t a i n ,  1500 m, 25 Jan  1949 ( f l ) ,  Maguire A P o l l t l  28587 (NY, 

VEN), 25 Jan  1949 ( f r ) .  Maguire A P o l l t l  28588 (NY); Cerro 

Y avl, 2200 m, 1-3 Mar 1947 ( f l ,  f r ) ,  K. Phelps  4 C« H itch ­

cock 44 (VEN), 2100 m, Feb 1947 ( f l ,  f r ) ,  K. Phelps 133 

(VEN); SerranTa Y uta jS , RTo M an lp lare , Cano Y u ta j t ,  1250 m, 

12 Feb 1953 ( f l .  f r ) ,  Maguire e t  a l .  35225 (NY, VEN), 2200 m
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17-19 Feb 1953 ( f r ) .  Maguire 35318 (NY). 21 Feb 1953 ( f r ) ,  

Maguire 35363 (F ,  NY, VEN). B o lfv a r :  A u y ln - te p u f ,  c e n t r a l  

s e c t i o n ,  above S a l to  de l a  C a t l r a ,  E o f  Rfo ChurQn, 1750 m, 

27-28 Dec 1977 ( s t e r i l e ) ,  B rew er-Cartas  s . n .  (VEN), summit o f  

NE arm o f  th e  W p o r t io n  o f  m ounta in , n r .  p lan e  o f  Jimmy Angel 

1800 m, 7 May 1964 ( f r ) ,  Steyermark 93498 (B. F , GH, NY, S,

U, VEN); Cerro  Gua1qun1ma, 1740 m, Oct 1943 ( f r ) .  Cardona 962 

(NY, US, VEN), A lto  Rfo Paragua, 1600 m, 15 Ju l  1944 ( f r ) ,  

Cardona 1109 (US, VEN), 1 km S o f  cumbre camp, 1800 m, 29 Dec 

1951 ( f r ) ,  Hagulre 32821 (NY), along W escarpm ent 1 km VI o f  

cumbre camp, 1800 m, 30 Dec 1951 ( f r ) ,  Maguire 32871 (F , NY, 

VEN), SE s e c t i o n ,  1250 m, 26 May 1978 ( f r ) ,  Steyermark e t  a l .  

117444 (M0, VEN, U); Maclzo del Chlmant*. small p la te a u  a t  S 

base o f  l a rg e  e sca rp m en ts ,  A m url-tepuf (N s e c t io n  o f  Acoptn- 

t e p u l ) ,  1850 m, 2-5 Feb 1983 ( f l ,  f r ) ,  Huber A Steyermark 

7087 (MYF, NY, VEN), Steyermark e t  a l .  128558 (NY, VEN), 2-5 

Feb 1983 ( f l ) .  Steyermark e t  a l .  128577 (NY, VEN); Apacar*- 

t e p u t ,  SE s e c t i o n ,  2850 m, 6-9  Feb 1984 ( f l ) ,  Huber e t  a l .  

8861 . 8862 (MYF, NY, VEN), p la te a u  o f  SE-fac1ng upper 

s h o u ld e r ,  2000 m, 19 Jun 1953 ( f l ,  f r ) ,  Steyermark e t  a l .  

75747 (F ,  NY, VEN), C h lm a n t l - te p u f , cen tra l-N E  s e c t i o n ,

E headw aters  o f  Callo C h lm an tl,  2000 m, 26-29 Jan  1983 ( f l ) ,  

Huber A Steyermark 6882. 6889 (NY, VEN). 26-29 Jan  1983 ( f l ,  

f r ) ,  Steyermark e t  a l .  128138-A. 128158 (NY, VEN), S -c e n t ra l  

s e c t i o n ,  l a r g e  v a l le y  between NE l i m i t  o f  T orono-tepuf and 

c e n t r a l  s e c t io n  o f  C h lm an tS -tep u f , 2100 m, 11-15 Feb 1985
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( s t e r i l e ) .  P lp o ly  e t  a l .  7215 (MO. NY, VEN). 11-15 Feb 1985 

( f l ) .  PI poly  e t  a l .  7230. 7233. 7268. 7270. 7274.  7275. 7277 

(MYF, NY, VEN). 1-15 Feb 1985 ( f l ,  f r ) . P lpo ly  e t  >1. 7229. 

7231. 7236. 7238. 7240.  7242. 7244. 7247.  7249. 7272. 7295 

(MYF, NY, VEN); Meseta de J a u a ,  Cerro  J a u a ,  summit o f  c e n t r a l  

W p o r t i o n ,  60 km NW o f  hyglne camp o f  Rio Kanarakunl, 1922- 

2100 m, 22-27 May 1967 ( f l ) .  Steyermark 97916 (F ,  M0. NY. 

VEN), summit o f  SW p o r t i o n ,  2228-2250 m, 27 Feb 1974 ( f l ) ,  

S teyermark e t  a l .  109582. 109592 (VEN); Cerro  Roralma (m is­

ta k e n ly  re p o r te d  as Guyana), 1742 m, 8 Dec 1884 ( f l ) ,  Jenman 

108 (US), w ithou t d a te  ( f r ) ,  Schomburgk s . n .  (U ), m is tak en ly

re p o r te d  from B r a z i l ,  Dec 1909 ( f l ) ,  Ule 8645 (G-DEL, L); 

U alpan-tepuT , 1800 m, 26 Nov 1946 ( s t e r i l e ) ,  Cardona 2027 

(US),

Cyblanthus l l n e a t u s  I s  most c lo s e ly  r e l a t e d  to  th e  v lc a -  

r l a n t  _C. m arg lna tu s  by v i r t u e  o f  I t s  f lexuous  In f lo re s c e n c e  

and b l s e r l a t e  o v u le s .  However, _C. l l n e a t u s  I s  e a s i l y  d i s t i n ­

gu ished  from _C. m arg lna tu s  by th e  pachycaulous (n o t  le p to c a u -  

lo u s )  t r u n k ,  d en se ly  g la n d u la r -  (n o t  v e r ru c o se - )  p a p i l l a t e  

b ra n c h le t  a p i c e s ,  e l l i p s o i d  (n o t  obnaplform) p i s t i l  and 

obovold (n o t  e l l i p s o i d )  f r u i t .  Of th e s e  aforem entioned  cha­

r a c t e r s .  on ly  th e  obovold f r u i t  1s no t autapomorpMc f o r  th e  

subgenus. A na to m ica lly ,  £ .  l l n e a t u s  I s  unique w i th in  subg. 

Grammadenla by having a parenchymatous In n e r  c o r t e x ,  and 

a b ax la l  p a l i s a d e  parenchyma, both o f  which a r e  a d a p t iv e
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f e a tu r e s  to  x e r lc  environm ents  ( C a r l q u l s t ,  1962; Esau, 1965).

C. l l n e a t u s  grows In f u l l y  exposed , dry  savannas In 

sh a llow  sand over sandstone  th roughou t PantepuY. I t s  con­

sp icu o u s  absence from th e  f l o r a  o f  Cerro  de la  Nebllna may 

be a t t r i b u t a b l e  t o  th e  lack  o f  w e ll-deve loped  savannas on 

t h a t  m ounta in . In th e  e a s te r n  p a r t s  o f  I t s  range ( F ig .  2 6 ) ,  

1 t  1s wholly sym patrlc  w ith  JC. p t a r l e n s l s . and a t  th e  scrub 

f o r e s t / s a v a n n a  i n t e r f a c e ,  p o p u la t io n s  may come In very c lo s e  

c o n t a c t .  Although a p p aren t  In te rm e d ia te s  e x i s t ,  th e y  a re  

on ly  q u a n t i t a t i v e  v a r i a n t s ,  and q u a l i t a t i v e  f e a tu r e s  d e f in in g  

th e  sp e c ie s  m a in ta in  t h e i r  I n t e g r i t y .  S tu d ie s  conducted on 

th e  Maclzo del Chlmantl i n d i c a t e  t h a t  no h y b r id iz a t io n  1s in ­

v o lv ed , bu t t h a t  each sp e c ie s  d i s p la y s  many o f  th e  q u a n t i t a ­

t i v e  v a r i a t i o n  o f  th e  o th e r  fo r  th o se  ta x a  ou t o f  t h e i r  own 

h a b i t a t .  The s tudy  I conducted on th e  Maclzo I s  f u r t h e r  

d is c u s s e d  under C. p t a r l e n s l s  and ECOLOGY.

7 .  Cyblanthus p1res11 P lp o ly ,  sp .  nov. Type. B r a z i l .  

Amazonas: S e rra  da N eb lln a ,  R1o Negro, Rio

C auaburf , a long  open s lo p es  t o  base o f  c l i f f s ,  

2576-2727 m, 2 Dec 1965 ( f l ) ,  M aguire. Pi r e s ,  e t  

a l .  69476 ( h o lo ty p e ,  INPA; I s o ty p e s ,  F ,  NY, VEN).

( F ig .  26b)

Ob f o l i a  c o r l a c e a ,  a e q u l l a t e r a  vel a llquan tum  I n a e q u l la -  

t e r a ,  c o r o l l  am corlaceam  secus medlam laevem, c o r o l l a e  

tubumque carnosum, s p e c ie s  haec cum And1no C,  m arg lna to  prlmo



I n t u i t u  confusa  e s t ,  sed ab hac f o i l I s  o b la n c e o la t l s  (nec 

o b lo n g is  vel l a n c e o l a t l s ) ,  ram ulls  t e r e t l b u s  laev lbusque  

(nec c o s t a t l s  v e r r u c o s l s q u e ) , c o r o l l a e  l o b l s  marglne I r r e g u -  

l a r l b u s  (nec r e g u l a d b u s ) ,  f r u c tu  d ep resso -g lo b o so  (nec 

e l l l p s o l d e o )  p r a e c la r e  d l f f e r t .  Quoad c h a r a c te r e s  p r lu s  

e n u n e r a to s ,  C. p t a r l e n s l  a r e t e  sp e c ie s  haec a f f l n l s  e s t ,  

sed f o i l  I s  marglne minute c r e n u l a t l s  vel d e n t l c u l a t l s  (nec 

I n t e g e r r l m l s ) , stamlnum tubo  carnoso  lo b a to  a t r o - p u n c ta to  

(nec membranaceo s u b tru n c a to  e p u n c ta to ) ,  o v a r lo  c o s ta to  

(nec l o b a t o ) ,  I n f l o r e s c e n t 1arum rh ac h ld l  a t r o - p u n c ta to -  

U n e a ta  (nec p e l l u d d o - p u n c t a t a ) , necnon antherarum  

c o n n ec t1vo dorso  ven troque  a t r o - p u n c ta to  s ta t lm  d l s t l n -  

g u l t u r .

Shrub, to  2 m t a l l .  B ran ch le ts  4 .0 - 7 .0  mm t h i c k ,  

t e r e t e ,  smooth, g la b ro u s .  Leaves c o r ia c e o u s ,  o b la n c e o la te ,  

3 .8 - 6 .9  x ( 1 .2 - )  1 .4 - 1 .9  cm, a c u te ,  co n sp icu o u s ly  b la c k -  

p u n c ta te  and p u n c t a t e - l l n e a t e  below, th e  h y a l in e  margins 

m in u te ly  c r e n u la te  o r  d e n t i c u l a t e  a p l c a l l y .  In f lo re s c e n c e  

e r e c t ,  s t r a i g h t ,  ( 1 .5 - ) 2 .2 - 3 .0  cm lo n g ,  th e  r a c h l s  c o n sp i­

cuously  b lack  p u n c t a t e - l l n e a t e .  Flowers c o r ia c e o u s ,  5- 

merous; f l o r a l  b r a c t s  ova te  t o  d e l a t a t e ,  1 .6 - 1 .8  x 1 .6 -

1 .8  mm, a c u t e ,  p rom inen tly  b lack  p u n c ta te  and p u n c ta te -  

l l n e a t e ,  th e  m argins e ro s e  and g l a n d u l a r - d l l a t e ;  c o r o l l a

2 .5 - 2 .7  mm long th e  lobes  wide o v a te ,  1 .6 - 1 .8  x 1 .8 - 2 .0  mm, 

o b tu se  t o  e m arg ln a te ,  p rom inen tly  b lack  p u n c ta te  and 

p u n c t a t e - l l n e a t e ,  th e  m argins I r r e g u l a r ,  e n t i r e ,  g la b ro u s ;
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s tam ina  1 tube  c o r i a c e o u s , 0 .8 -1*0  mm long ,  t h e  a n th e r s  

s e s s i l e ,  a l t e r n a t e  w i th  p u n c ta t e  lobes  t o  0 .2  nm long ,  cu a -  

d r a t e ,  t h e  c o n n ec t iv e s  p rom inen t ly  b lack p u n c ta t e  v e n t r a l l y  

and d o r s a l l y ;  p i s t i l  obnaplform,  1 . 5 - 1 . 6  mm long and 1 .3 - 1 .5  

mm d la m . ,  t h e  ovary p rominent ly  c o s t a t e ,  0 . 8 - 1 . 1  mm long ,  

t r a n s l u c e n t - l e p l d o t e ,  t h e  ovules  1 ( - 2 ) ,  th e  s t y l e  0 . 4 - 0 . 6  

mm lo n g ,  p u n c t a t e .  F r u i t  d e p re s s e d - g lo b o se ,  5 mm long and 

5 mm d la m . ,  b lack a t  m a t u r i t y ,  t h e  p u n c ta t lo n s  b l a c k ,  p ro -  

ment when d r i e d .

D i s t r i b u t i o n .  Known only  from d l a b a s l c  ( g r a n i t i c )  o u t ­

c rops  above 1200 m on Cerro de la  Neb l lna ,  Amazonas, on th e  

V enezue lan -B raz l l l an  f r o n t i e r .

P a r a ty p e s .  VENEZUELA. Amazonas. Cerro de l a  Neb l lna ,  

V enezue lan -B raz l l l an  f r o n t i e r ,  1800-2200 m, 25 April  1964 

( f r ) .  Ewe! 164 (VEN), 1900-2100 m, 17 Apr 1984 ( f l ) .  Sen try  

A S te in  46725 (M0, NY, US, VEN) e r ro n e o u s ly  l a b e l ed  Brazil  , 

Camp 3 ,  Cerro de l a  Nebllna and M ass i f ,  NW p la te a u  13 .5  km 

ENE of  Cerro  de l a  Neblna base  camp, 1750-1850 m, 16-18 Feb 

1984 ( f l ) ,  L le sne r  16091 (HO, NY, VEN), NW escarpm ent ,  1-8 

km N o f  cumbre camp, 1700-2000 m, 10 Jan 1954 ( f l ,  f r ) ,  

Maguire e t  a l .  37197 (NY), summit, cumbre camp, 1200-2200 m, 

15 Nov 1957 ( f r ) ,  Maguire e t  a l .  42112 (NY-2 s h e e t s ,  US,

VEN), p l a t e a u  on summit o f  NW arm, N o f  base camp a long Rfo 

Mawarlnuma, a f l u e n t  of Rfo B a r l a ,  1880 m, 7-8 Feb 1984 ( f r ) .
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Steyermark a Luteyn 129791 (HO, NY, VEN), v i e .  Camp 6 ,  r id g e  

on V enezue lan -B raz l l l an  b o r d e r ,  3 .5  km M o f  Pico Zuloaga,  on 

N-facIng s l o p e ,  2000 m, 13-15 Apr 1984 ( f l ,  f r ) .  Thomas a 

Plowman 3043 ( F ,  MO, NY, VEN).

B r a z i l .  Amazonas. Se r ra  da N eb l lna ,  Rio Negro,  Rio 

C au rab u r f ,  a long E t r a i l  e sca rpm en t ,  2424 m, 3 Dec 1965 ( f l ,  

f r ) ,  Maguire e t  a l .  60526 (NY).

Cyblanthus  pi r e s 11 Is  most c l o s e l y  r e l a t e d  t o  t h e  

v l c a r l a n t  C.  p t a r l e n s l s  by I t s  synapomorpMc n o n - t e r e t e  p i s ­

t i l  and I r r e g u l a r  c o r o l l a  lobe  m arg ins .  However, I t s  a u t a -  

pomorphlc m inu te ly  c r e n u l a t e  o r  d e n t a t e  l e a f  m arg ins ,  c o s t a t e  

o v a ry ,  and v e n t r a l l y  b lack  p u n c ta te  a n th e r  co n n ec t iv e s  

c l e a r l y  d i s t i n g u i s h  £ .  p1res11 from a l l  o t h e r  s p e c ie s  o f  t h e  

subgenus .  A na tom ica l ly ,  C. p 1 re s 11 I s  unique  In t h e  subgenus 

by I t s  homogeneous a d ax la l  ep iderm is  (F1g. 14d) .

Drs .  Murga P l r e s  and Wayt Thomas ( p e r s .  comm.) I n d ic a te d  

t h a t  t h e  h a b i t a t  o f  C. p l r e s l l  was much l i k e  t h a t  o f  an 

Andean pSramo, hence t h e  convergence 1n o v e r a l l  a sp e c t  w i th  

£ .  m arg lna tus  I s  not unexpec ted .  I t  1s w i th  much p l e a s u r e  

t h a t  I d e d i c a t e  th e  s p e c i e s  t o  Dr. Murga P l r e s ,  c u r r e n t l y  o f  

t h e  EMBRAPA, and former ly  o f  t h e  Museo G oe ld l ,  Belim, P a r t ,  

B r a z i l ,  who has been one o f  t h e  p i l l a r s  o f  B r a z i l i a n  Botany.



150
7. Cyblanthus ptarlensls (Steyermark) Plpoly, comb. nov.

(Figs. Id, 26b, 28a, e)

Grammadenla p t a r l e n s l s  Steyermarlc.  F l e l d l a n a ,  Bot.

2 8 (3 ) :  476. 1953. Type. Venezuela.  B o l iva r :

P t a r l - t e p u l ,  S s l o p e ,  on “cave ro c k " ,  1810 m, 29 

Oct 1944 ( f l ) .  Steyermark 59497 ( h o lo ty p e ,  F; 

I s o t y p e s ,  K, MY, US, VEN).

Grammadenla p t a r l e n s l s  Steyermark subsp .  a u y a n te p u le n s l s  

A g o s t i n i ,  Acta Bot.  Venez. 2 (5*8) :  283. 1967.

Type. Venezuela.  B o l iv a r :  Gran Sabana,  summit

o f  U a lp a n - te p u t ,  1900 m, Jan  1948 ( f l ) ,  K. Phelps A 

C. Hitchcock 378 ( h o lo t y p e ,  VEN;_1sotypes,  NY, VEN)

T e r r e s t r i a l  shrub o r  small t r e e  t o  2 ( - 3 )  m t a l l ,  t h e  

t ru n k  l e p t o c a u l o u s .  B ran ch le t s  t e r e t e ,  ( S . 0 - ) 6 . 0 - 8 . 0 { - 1 0 )  mm 

t h i c k ,  smooth,  g l a b r o u s .  Leaves c o r i a c e o u s ,  symmetrical  t o  

s l i g h t l y  a sy m m etr ica l ,  o b la n c e o la t e  t o  o b l a n c e o l a t e -  

s p a t h u l a t e ,  4 . 5 - 7 . 0 ( -10)  x ( l . l - ) l . 3 - 2 . 0 ( - 2 .4 )  cm, o b tuse  t o  

a c u t e ,  th e  margins r e v o l u t e .  I n f lo re sc e n c e  e r e c t ,  s t r a i g h t ,  

s p a r i n g l y  g l a n d u l a r - p a p i l l a t e ,  ( 2 . 0 - ) 2 . 5 -5 .0  cm lo n g ,  t h e  

r a c h l s  p e l l u c i d  t o  orange p u n c t a t e - l l n e a t e ;  f l o r a l  b r a c t s  

wide o v a t e ,  1 . 2 - 1 . 5  x 1 .4 - 1 .8  mm, p e l l u c i d  t o  orange 

p u n c t a t e ,  t h e  margins i r r e g u l a r ,  g l a n d u l a r - c l l l a t e ;  p e d i ­

c e l s  1 .3 - 2 .5  mm long 1n f l o w e r ,  a c c r e sc e n t  t o  3 . 5 ( - 4 . 0 )  mm 

long In f r u i t .  Flowers c o r i a c e o u s ,  4 -6 ( -7 ) -m e ro u s ;  ca lyx
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lobes  wide o v a t e ,  ( 0 . 9 - ) 1 . 2 - 1 . 4 { - 1 . 6 )  x ( 1 . 3 - ) 1 . 5 - 1 .8  mm, 

o b tuse  t o  rounded. In consp icuous ly  p e l l u c i d  t o  orange-punc­

t a t e ,  th e  marg ins  e n t i r e ,  g l a n d u l a r - c l H a t e ;  c o r o l l a  ( 1 . 9 - )  

2 * 2 - 2 .5 { -3 .0 )  mm lo n g ,  t h e  lo b es  wide o v a t e ,  ( 0 . 8 - ) l . 1 -1 .6  x 

1 . 5 - 1 . 8 { - 2 . 0 )  mm ob tuse  t o  e m ar g ln a t e .  Inconsp icuous ly  punc­

t a t e  m e d i a l l y ,  t h e  margins I r r e g u l a r ;  s tam lnal  tube  membra­

nous ,  ( 0 . 8 - ) 0 , 9 - 1 .0  mm lo n g ,  t h e  a n th e r s  s e s s i l e ,  a l t e r n a t e  

w i th  minute  f l e s h y  l o b e s ,  c u a d r a t e ,  ( 0 . 4 - JO .5 - 0 .6  x 0 . 5 - 0 . 7  

mm, ob tuse  t o  emarg lna te  a p l c a l l y ,  t h e  c o n n ec t iv e  e p u n c ta te  

v e n t r a l l y ,  in consp icuous ly  p e l l u c i d  p u n c ta t e  d o r s a l l y ;  p i s t i l  

obnap lform,  ( 1 . 0 - ) 1 . 2 - 1 . 5  mm long and 1 .1 - 1 .6  mm d la m . ,  the  

ovary l o b a t e ,  0 . 8 - 1 . 1  nm long ,  t r a n s l u c e n t - l e p l d o t e ,  ovu les  

( 2 - ) 3 ,  u n l s e r l a t e ,  t h e  s t y l e  ( 0 . 2 - ) 0 . 3 - 0 . 4  mm lo n g ,  g l a b r o u s ,  

p u n c t a t e .  F r u i t  d e p re s s e d - g lo b o se ,  2 . 0 - 3 . 0  mm long and 2 .0 -  

3 .0  tnm d la m . ,  p u rp le  a t  m a t u r i t y ,  th e  p u n c ta t l o n s  p e l l u c i d ,  

not p rom inen t .

D i s t r i b u t i o n .  Endemic t o  t h e  n o r t h e a s t e r n  s e c t i o n  o f  

Pantepul (sensu  Mayr 4 Ph e lp s ,  1967) ,1n t h e  Auyftn-tepul-  

Chlmanti Complex o f  t h e  Guyana Pakaralma-Venezuelan Gran 

Sabana Subprovince o f  Maguire (1 9 7 9 ) ,  C. p t a r l e n s l s  I s  known 

on ly  from t h e  I 1 0 - ,  AuySn-, U a lpan- ,  and P t a r 1 - t e p u 1 s ,  and 

t h e  Mac1zo del ChlmantS from 1600-2450 m.

Specimens examined. VENEZUELA. B o l iv a r ;  A u y fn - tep u l ,  

summit,  1900 m, Apr 1956 ( s t e r i l e ) ,  F o ld a t s  2617 (VEN),
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w ithou t  d a t e  ( f l ) ,  Pann ie r  a Schwa be s . n .  (VEN); H Q - t e p u t ,  

s ad d le  between N peak and c e n t r a l  p l a t e a u ,  15 Mar 1952 ( f l ) ,  

Maguire 33424 (NY); U a lp an - t ep u l .  1800 m, 26 Nov 1946 ( f l ) ,  

Cardona 2027 (VEN), w i thou t  d a t e ,  ( s t e r i l e ) ,  Cardona s . n .  

(VEN), 1640 m, Feb 1948 ( f l ) ,  Cardona 2404 (VEN); P t a r l -  

t epuT ,  N o f  Mission o f  Santa  T e r e s l t a  de KavanaySn, summit, 

2360-2420 m, 23 Feb 1978 ( f l ,  f r ) .  Steyermark A Carrefio 

115656 (M0, VEN); Maclzo del ChlmantS, S p l a t e a u  o f  AbacapA- 

t e p u f ,  SW s e c t i o n  o f  Maclzo,  c e n t r a l - N  s e c t i o n  o f  p l a t e a u ,  

2200 m, 31 J an -2  Feb 1984 ( f r ) ,  Huber 4 Dezzeo 8629 (MYF, NY, 

VEN), NW p a r t  o f  summit o f  AbacapA-tepuf, 2125-2300 m, 13 Apr 

1953 ( f l ) ,  Steyermark 74860 (F ,  M0. NY, VEN, W1S), SE s e c t o r  

o f  Maclzo,  C hurT - tepu l ,  c e n t r a l - S E  s e c t i o n ,  2250 m, 10-12 

Feb 1984 ( f l ) ,  Huber A Cole l l  a 8993 (MYF, NY, VEN), 6-8  Feb 

1985 ( f l ) ,  P lpo ly  e t  a l ,  7129. 7135. 7137, 7138. 7149, 7153 

(MYF, NY, VEN), 6-8  Feb 1985 ( f l ,  f r ) ,  P lpoly  e t  a l ,  7133 

(MYF, NY, VEN), upper cumbre and deep canyons o f  upper  cum­

b r e ,  C h u r l - t e p u t ,  NW cumbre, (MurO-tepuf) ,  2250-2300 m,

26 Jan  1953 ( f l ) ,  Wurdack 34229 (NY, VEN), T o r o n o - te p u t ,

9 Feb 1955 ( f l ) .  Steyermark A Wurdack 659 (F ,  NY, VEN), N- 

f a c ln g  s lo p es  on summit above v a l l e y  of Caflo Mojado, 2030- 

2150 m, 21 Feb 1955 ( f l ,  f r ) ,  Steyermark A Wurdack 1030 

(F-2 s h e e t s ,  MO, NY, VEN-2 s h e e t s ,  W1S), wide v a l l e y  between 

NE border  o f  Torono-tepuY and c e n t r a l  see l  on o f  CMmantS- 

t e p u l ,  d r a i n i n g  toward S,  2100 m, 11-15 Feb 1985 ( f l ) ,

P lpo ly  e t  a l .  7267. 7279 (MYF, NY, VEN), 11-15 Feb 1985 ( p i s -
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t l l l a t e  f l ) .  P lpo ly  e t  a l .  7269 (MYF, NY, VEN), 11-15 Fab 

1985 ( f l ,  f r ) ,  P lpo ly  e t  a l .  7266. 7271, 7273.  7276. 7281. 

7282 (MYF, NY, VEN), 11-15 Feb 1985 9 f r ) ,  P lpoly  e t  a l .

7280 (MYF, NY. VEN), cen t ra l -N E s e c t i o n  o f  C h lm a n t l - t e p u t ,

E headwaters  o f  Cafio Chlmant l ,  2000 m. 26-29 Jan 1983 ( f r ) ,  

Steyermark e t  a l .  128138 (NY, VEN), E s e c t io n  o f  Chlmantl -  

t ep u T ,  headwaters o f  RTo T t r l c a ,  Caflo del  G r l l l o ,  2450 m,

7-9  Feb 1983 ( f l .  f r ) .  Steyermark e t  a l .  129007 (NY. VEN), 

2150-2200 m, 12 Feb 1955 ( f l ,  f r ) ,  Steyermark 6 Wurdack 

807 (F ,  M0, NY, VEN), SW summit AmurT-teput.  W s e c t i o n  o f  

A c o p ln - t e p u l , 2170 m, 6 Feb 1983 ( f l ,  f r ) .  Steyermark e t  a l .  

128776 (NY, MO, VEN), A p a c a r l - t e p u l , 2100 m, 15 Ju l  1946 

( f l ) .  Cardona 1533 (VEN), p l a t e a u  a t  S base o f  upper c l i f f s ,  

A p a c a r l - t e p u l ,  N s e c t i o n  o f  Maclzo. 2150 m, 30 Jan-1  Feb 

1983 ( f l ,  f r ) ,  Huber A Steyermark 6992 (NY. VEN), S te y e r ­

mark e t  a l .  128334 (NY, VEN), wide v a l l e y ,  SE s e c t i o n  o f  

A p a c a r l - t e p u l ,  2150 m, 6-9  Feb 1983 ( f l ) .  Huber e t  a l .

8837 (NY, VEN), N s e c t i o n  o f  A p a c a r l - t e p u l ,  N ex ten s io n  o f  

Maclzo,  2350 m, 3-5 Feb 1984 ( f l ) ,  Huber A C o le l l a  8706.

8752 (NY, VEN), 3-5 Feb 1984 ( f r ) ,  Huber A C o le l l a  8756 

(NY, VEN). summit. E -ce n t ra l  s e c t i o n  o f  A p a c a r l - t e p u l ,  

2450-2500 m. 21-22 Jun 1953 ( f l ,  f r ) .  Steyermark 75914 

(F-2  s h e e t s .  MO, NY. VEN).

The synapomorphlc I r r e g u l a r  c o r o l l a  lobe  margins and non- 

t e r e t e  p i s t i l  c l e a r l y  I n d i c a t e  t h a t  C,. p t a r l e n s l s  I s  most



c l o s e l y  r e l a t e d  t o  th e  a l l o p a t r l c  £ ,  p l r e s l l .  However, C. 

p t a r l e n s l s  I s  e a s i l y  d i s t i n g u i s h e d  from C. p l r e s l l  by I t s  

e n t i r e  (not m inu te ly  c r e n u l a t e  t o  d e n t i c u l a t e )  s c a r l o u s  l e a f  

m a rg in s ,  membranous (no t  carnose)  s tam ina1 t u b e ,  t h e  Incon­

sp icuous  (not conspicuous  and prominent)  do rsa l  conn ec t iv e  

p u n c t a t l o n ,  t h e  e p u n c ta te  (n o t  p rominent ly  p u n c ta te )  v e n t r a l  

co n n ec t iv e  p u n c t a t l o n ,  and th e  l o b a t e  (no t  c o s t a t e )  ovary 

shape .

C,  p t a r l e n s l s  grows s y m p a t r l c a l l y  w i th  C . l l n e a t u s  

( s e e ^ .  l l n e a t u s ) and on t h e  Maclzo del Chlmantl 

p o p u la t io n s  s t u d i e s  ( see  ECOLOGY, F ig .  26b) have shown t h a t  

t h e  a p p a ren t  In te r m e d ia t e s  between th e  two ta x a  a r e  so only  

q u a n t i t a t i v e l y ,  and a re  q u a l i t a t i v e l y  s ep a ra b le  f o r  a l l  

d i f f e r e n t i a l  c h a r a c t e r  s t a t e s .  Agost in i  (1967) recognized  

two s u b s p e c i e s ,  based on c o l l e c t i o n s  from Auyln- and Ualpan- 

t e p u l s ,  which had sm a l le r  l e a v e s ,  and a b b r e v i a t e d ,  few- 

flowered I n f l o r e s c e n c e s  when compared with  t h e  type  o f  

C. p t a r l e n s l s . However, g iven th e  v a r i a t i o n  encountered  

1n j u s t  one popu la t ion  a t  t h e  sc rub  f o r e s t / s a v a n n a  I n t e r f a c e  

on th e  Maclzo del Chlm antl ,  t h i s  v a r i a t i o n  may be c o n s i ­

dered  I n s i g n i f i c a n t .  I t  1s most l i k e l y  t h a t  th e  same 

s i t u a t i o n  a s  t h a t  o f  t h e  K a d z o  occurs  on Auyln- and l la lpan- 

t e p u l s ,  where bo th  ta x a  a r e  known t o  o ccu r .
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Grammadenla s l n t e n l s l l  (Urban) Mez, In  Urban, Symbolae

a n t l l l a n a e  2:  425. 1901; Hez 1n E n g le r ,  P f l a n z e n r .  

IV. 236: 228. 1902.

A r d l s l a  s l n t e n l s l l  Urban, Symbolae A n t l l l a n a e  1 (2 ) :  

1 ( 2 ) :  381. 1899. Cyb lan thopsls  s l n t e n l s l l

L u n d e l l .  W rlght la  4 ( 2 ) :  6 8 .  1968. Cyblanthus  

s l n t e n l s l l  (Urban) A g o s t i n i ,  Acta Bot.  Venez. 10 (2 ) :  

166. 1980. Type. PUERTO RICO. S i e r r a  de L u q u l l lo .  

on r d .  t o  Cerro  Yunque, 14 J u l  1885 ( f l ) ,  S l n t e n i s  

1366 (h o lo t y p e ,  B -des t royed ;  l e c t o t y p e  here  d e s i g ­

n a t e d ,  L0; I s o l e c t o t y p e s ,  C, GOET.

it* s l n t e n l s l l . t h e  only  member o f  Cyblanthus  subg. 

C yb lan thops ls  (Hez) Agost in i  (1980) ,  I s  endemic t o  th e  

S i e r r a  de L u q u l l l o .  For d i s c u s s io n  o f  I t s  phy logene t ic  

p o s i t i o n  w i th in  t h e  genus C yb lan thus , see  Phylogeny.
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Numerical L i s t  o f  Taxa

1. C. c o s t a r l c a n u s  Hemsley 

l a .  subsp .  c o s t a r l c a n u s

l b .  subsp .  acumlnatus  (L unde l l )  PI poly 

l c .  subsp .  panamensls (L unde l l )  P lpo ly  

I d .  subsp .  mor11 (L unde l l )  P lpo ly

2 .  C. magrtus (Mez) Plpo ly

3 . C. p a r a s i t i c u s  (Swartz) Plpoly  

3a .  subsp .  magnus

3b. subsp .  asymmetrlcus (Mez) Plpo ly

4 .  C. m arg lna tu s  (Bentham) p lp o ly

5 .  C. l l n e a t u s  (Bentham) Plpo ly

6 .  C. p l r e s l l  P lpo ly

7 .  C. p t a r l e n s l s  (Steyermark) P lpo ly

L i s t  o f  E x s lcca tae

A l l e n .  P . .  4803 ( l a ) ;  5396 ( l b ) .

Almeda. F . .  582 ( l b ) ;  702 ( l b ) .

Almeda. F. ft K. Nakal . 4600 ( l a ) .

Almeda. F.  e t  a l . .  3102 ( l b ) .

Andrfi. E . .  1357 ( 4 ) .

A nton io ,  H.,  48 ( 4 ) .
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Antonio ,  T . ,  1410 ( l a ) .

A r l s t e g u l e t a ,  L . ,  2560 ( 4 ) .

A r l s t e g u l e t a ,  L. & E. Medina,  3592 ( 2 a ) .

Aymard, G . ,  90 ( 4 ) .

Baker,  R. e t  a l . ,  237 ( l b ) .

B arc lay ,  H. A P. Jua j1b1oy .  6020 ( 4 ) ;  10304 ( 4 ) .

Bena, P . ,  s . n .  ( 2 ) .

B e r n a r d l ,  L . ,  692 ( 4 ) .

Brenes ,  A . ,  3569 ( l a ) ;  3601 ( l a ) ;  6052 ( l a ) ;  6078 ( l a ) ;  6740 

( l a ) ;  6761 ( l a ) ;  19002 ( l a ) .

Brewer-CarTas,  C . ,  s . n .  ( 5 ) .

B urger ,  M. & R. Baker,  9480 ( l b ) .

Burger,  M. & R. S t o l z e ,  5962 ( l b ) .

Burger ,  W. e t  a l . ,  10272 ( l b ) .

Camargo, L. e t  a l . ,  7069 ( 4 ) .

Camp. W., 1206 (2b ) ;  1275 (2b ) ;  4809 ( 4 ) .

Cardona, F . ,  126 ( 4 ) ;  962 ( 5 ) ;  1109 ( 5 ) ;  1533 ( 7 ) ;  2027 

( 7 ) ;  2404 ( 7 ) ;  S .n .  ( 7 ) .

Core .  E . ,  545 ( 4 ) ;  1384 ( 4 ) .

C o rrea ,  M. A R. D r e s s i e r ,  551 ( I d ) .

Cowan, R . ,  1602 ( 3 ) .

C ro a t .  T . ,  37176 ( I d ) .

C u a t r e c a sa s ,  J . ,  11702 ( 4 ) ;  14647 ( 4 ) ;  14947 ( 2 a ) ;  19143 4 ) ;

21805 ( 4 ) .

C u a t r e c a sa s ,  J .  e t  a l . ,  12505 ( 4 ) .

D'Arcy, W. e t  a l . ,  15517 ( 2 d ) .
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Davldse ,  G. A A. G o n z l lez ,  19618 ( 2 a ) ;  19857 ( 2 a ) .

Davldse ,  G. e t  a l . ,  25120 ( l a ) ;  25920 ( l a ) ;  28791 ( l a ) ;  28824 

( l a ) ;  28827 ( l a ) ;  29804 ( l a ) .

D r e s s i e r ,  R . ,  5137 ( I d ) .

Drew, W., 351 ( 4 ) .

D ry e r , V. ,  200 ( l a ) ;  476 ( l a ) ;  1070 ( l a ) ;  1100 ( l a ) ;  1237 

( l a ) .

Dudley,  T . ,  10668 (2 b ) ;  10910 ( 4 ) ;  10922 ( 4 ) ;  10931B 4 ) ;

11324 ( 2 b ) .

Ouss,  P . ,  "3479" ( c o l l .  1893) ( 3 ) ,  ( c o l l .  1894) ( 3 ) .  ( c o l l .  

1897) ( 3 ) .

Eggers ,  H. von.  634 ( 3 ) ;  s . n .  ( c o l l .  1880) ( 3 ) .

Endres ,  M., 146 ( l a ) .

E s p in a l ,  S . ,  1005 ( 4 ) ;  4147 ( 4 ) .

Ewel, J . ,  164 ( 6 ) .

F a r i n a s ,  H. e t  a l . ,  542 ( 5 ) .

F o l d a t s ,  E . ,  2617 ( 7 ) .

Folsom, J .  e t  a l . ,  4538 (3b ) ;  7804 ( I d ) .

F o re ro ,  E. 4 R. J a r a t n l l l o ,  2251 (2 b ) .

F o r e r o ,  E. e t  a l . ,  2314 (2 b ) ;  2968 (2 b ) .

F o r s y th ,  s . n .  ( 3 ) .

Fosberg ,  F .  R . ,  19956 ( 4 ) ;  22247 ( 2 a ) .

F o s t e r ,  R . ,  7641 (2 b ) ;  9013 ( 2 b ) .

G a r c f a - B a r r lg a ,  H. A R. J a r a m l l l o ,  19814 ( 4 ) ;  20272 ( 2 a ) .  

G e h r lg e r ,  W., 471 ( 4 ) .

G entry ,  A . ,  12419 (2 b ) ;  46725 ( 6 ) .
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G ra n t .  M., 9722 ( 4 ) .

Grubb. P.  e t  a l . ,  500 ( 2 a ) .

Hammel,  B . .  6304 ( I d ) .

Hartweg, C . .  1200 ( 4 ) .

Hespenhelde.  H. 4 0 .  Wiseman, 476 ( 3 ) .

Hodge, W. & B. Hodge, 1910 ( 3 ) .

Holm-Nlelsen ,  L . ,  29949 ( 4 ) .

Howard, R. 4 E. Howard. 19414 ( 3 ) .

Huber, 0.  & M. C o l e l l a ,  8706 ( 7 ) ;  8752 ( 7 ) ;  8756 ( 7 ) ;  8993 

( 7 ) .

Huber,  0.  6 N. Dezzeo, 8629 ( 7 ) ;  8630 ( 7 ) .

Huber,  0.  4 J .  Steyermark ,  6882 ( 5 ) ;  6899 ( 5 ) ;  6992 ( 7 ) ;  7087 

( 5 ) .

Huber,  0 .  e t  a l . ,  8837 ( 7 ) ;  8867 ( 5 ) ;  8862 ( 5 ) .

H u e r ta s ,  G. a L. Camargo, 5208 ( 4 ) .

Humbert,  H.,  26763 ( 4 ) .

Imray, J . ,  s . n .  ( c o l l .  1839 ) ( 3 ) .

Id robo ,  J .  e t  a l . ,  2991 ( 4 ) .

J a h n ,  A . ,  970 ( 4 ) .

J a r a m l l l o ,  J .  a  F. C o e l lo ,  3929 ( 4 ) .

J a r a m l l l o ,  R. e t  a l . .  3132 ( 4 ) .

Jenman, E . .  108 ( 5 ) .

K a lb re y e r ,  W., 1087 ( 2 a ) .

K a r s t e n ,  B . ,  s . n .  ( 4 ) .

K i l l  1p ,  E. a A.C. Smith,  15891 ( 4 ) ;  15906 ( 2 a ) ;  20655 ( 4 ) .  

L 'H e rm ln le r .  M., s . n .  ( 3 ) .
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Lehmann, F . ,  186 ( 4 ) ;  599 ( 4 ) ;  2399 ( 4 ) ;  5579 ( 4 ) .

Lent ,  R . .  1090 ( l b ) ;  2611 ( l a ) ;  3628 ( l b ) .

Lefln, 0 . ,  2634 ( l b ) .

L l e s n e r ,  R . ,  16091 ( 6 ) .

L l e s n e r ,  R. e t  a l . ,  8038 ( 4 ) .

L inden, M .J . ,  447 ( 4 ) .

L i t t l e ,  E . ,  J r . ,  7051 ( 2 a ) ;  8683 ( 4 ) ;  15383 ( 2 a ) ;  15532 ( 4 ) .  

L6pez-F1gue1ras,  M., 8689 ( 4 ) .

L6pez-F1gue1ras,  H. e t  H. Rodriguez C . .  8833 ( 2 a ) .  

L6pez-F1gue1ras,  H. e t  a l . .  8917 ( 4 ) .

Luteyn, J .  A E. C o t to n ,  9622 ( 4 ) ;  11184 (3 b ) ;  11295 ( 4 ) .  

Luteyn, J .  & J .  P lp o l y ,  9301 ( 4 ) ;  9302 ( 4 ) ;  9303 ( 4 ) ;  9304 

(4 ) ;  9305 ( 4 ) ;  9306 ( 4 ) ;  9307 ( 4 ) ;  9309 ( 4 ) ;  9311 (4 ) ;  

9297 ( 4 ) .

Luteyn,  J . ,  J .  P lp o l y .  e t  a l . ,  10173 ( 4 ) ;  10175 ( 4 ) ;  10185

( 4 ) ;  10187 ( 4 ) ;  10189 ( 4 ) ;  10190 ( 4 ) ;  10414 ( 2 b ) ;  10415

(2 b ) ;  10416 (2b ) ;  10417 (2b ) ;  10420 (2b ) ;  10421 (2b) ;

10442 (2 b ) ;  10525 (2b ) ;  10526 (2 b ) ;  10527 (2 b ) ;  10528

(2 b ) ;  10529 (2b ) ;  10530 (2b ) ;  10531 (2b ) ;  10532 (2 b ) ;

10533 (2 b ) ;  10534 (2 b ) ;  10535 (2 b ) ;  10536 (2 b ) ;  10561

(2 b ) ;  10562 (2b ) ;  10565 (2b ) ;  10566 (2 b ) ;  10567 ( 2 b ) .

Luteyn,  J .  e t  a l . ,  6647 ( 4 ) ;  7278 (2 b ) .

Haas. P. e t  a l . ,  2711 ( I d ) .

Maguire,  B . ,  32821 ( 5 ) ;  32835 ( 5 ) ;  32871 ( 5 ) .

Maguire,  B. & C. Maguire,  35225 ( 5 ) ;  35318 ( 5 ) ;  35363 ( 5 ) .  

Maguire,  B. ft L. P o l1 t 1 ,  27628 ( 5 ) ;  27642 ( 5 ) ;  27768 ( 5 ) ;
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( 5 ) ;  37197 ( 6 ) ;  42112 ( 6 ) ;  60476 ( 6 ) ;  60526 ( 6 ) .

Mason, H . ,  13730 ( 4 ) .

Matos.  G . .  1108 ( 4 ) .

McPherson, G . ,  6863 ( I d ) .

Melatnpy, M.. 1043 ( 4 ) ;  1232 ( 4 ) ;  1302 ( 4 ) .

Miguel ,  P . .  46 ( 4 ) ;

Mori , S . ,  7119 ( I d ) .

Mori,  S. 4 A. B o l t e n ,  7296 ( l a ) .

Mori,  S.  * J .  K a l lu n k l ,  2392 ( I d ) ;  3759 ( I d ) ;  3761 ( I d ) ;  5858 

( l a ) ;  6085 ( I d ) ;  6494 ( I d ) ;  6496 ( I d ) .
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Nee, M. A H. S tockw e l l ,  11602 ( l c ) .
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FIGURE 1. A r c h i t e c t u r a l  f e a t u r e s  o f  subg. Grammadenla.

A. Z .  c o s t a r l c a n u s  subsp . c o s t a r l c a n u s  ( P lpo ly  7068) .  

h a b i t  showing d l a g e o t r o p l c  r o o t .  B. £ .  m arq lna tu s  ( Plpo ly  

*1 l l *  6538) .  t r u n k .  C. C. c o s t a r l c a n u s  subsp .  morll  ( P lpo ly  

7017) .  showing rythmic  b ran ch in g .  D. £ .  p t a r l e n s l s  ( P lpo ly  

l l l l *  7133) .  s y l l e p t l c  b ranch .  E. £ .  c o s t a r l c a n u s  subsp .  

acuminatus  ( P lpo ly  e t  a l .  7077) .  showing r e i t e r a t i v e  s h o o t s .  

F. £ .  l i n e a t u s  ( P lpo ly  e t  a ) .  7229) .  showing h a b i t ,  note  

pachycaulous  t r u n k .
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FIGURE 2 .  SEM photos o f  morphological  

f e a t u r e s  In subg.  Grammadenla.

A. C.  m arg ina tus  ( P lpo ly  e t  al_. 6546) ,  ve r rucose  

p a p i l l a e .  6.  Same, (Dudley 10922). c l o s e - u p .  C-D.

Q.  l l n e a t u s  ( PIpoly  e t  a 1 .  7229) .  C, stem s u r f a c e ;  D, g l a n -  

d u l a r - p a p l l l a e .  E. _C. c o s t a r l c a n u s  subsp . morll  ( P ipo ly  

7U17) . p o l l e n ,  e q u a t o r i a l  and p o la r  v iews.  (Bars o f  f i g u r e s  

e q u a l :  A. 5U urn, B. 22 .2  urn, C A D .  46 urn, E. 12.3  um).
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FIGURE 3 .  Morphology o f  r e p ro d u c t iv e  organs 

In subg. Grajnmadenla.

A, E, F,  A L. C.  l i n e a t u s  ( P lpo ly  e t  al_. 7249)* B, D, & 

M. _C. marg lna tus  ( P lpo ly  A Monje 6953) .  C, J ,  A N. C* c o s -  

t a r i c a n u s  subsp .  panawensls ( P lpo ly  7061) .  G. I ,A 0.  p t a -  

r i e n s l s  ( P lpo ly  e t  al_. 7133) .  H. £ .  p i r e s l l  ( Hagulre e t  a l . 

60476) .  K. C.  wagnus subsp . magnus ( P lpo ly  6458) .
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FIGURE 4 .  Primary stem h i s t o l o g i c a l  

f e a t u r e s  In subg. Grammadenla.

A. C. m arg lna tus  ( P lpo ly  e t  a l . 6546) ,  t r a n s v e r s e  

s e c t i o n ,  showing o u te r  c o r t e x  ( o c ) .  Inne r  c o r t e x  ( 1 c ) ,  p i t h  

( p i ) ,  c o r t i c a l  bundles  ( c b ) ,  m id r ib  t r a c e  (m t ) .  B. C. 

c o s t a r l c a n u s  subsp ,  c o s t a r l c a n u s  ( Plpo ly  7068) ,  t r a n s v e r s e  

s e c t i o n ,  showing d ru se s  o f  o u t e r  c o r t e x .  C & D, C.  maqnus 

subsp .  magnus ( P lpo ly  6453) .  t r a n s v e r s e  s e c t i o n s ,  showing 

collenchyma (co) and aerenchyma ( a e ) .  E. C. magnus subsp . 

asymmetr lcus ( Luteyn . P lpoly  e t  a l . 10414) .  t r a n s v e r s e  

s e c t i o n  showing r e s i n  c an a ls  ( a r r o w s ) .  F. C.  c o s t a r l c a n u s  

subsp .  panamensls ( P lpoly  7056) .  t r a n s v e r s e  s e c t io n  showing 

b r a c h y s c l e r e l d s  ( b s ) .  (Bars In f i g u r e s  A-F e q u a l :  A. 350 urn,

B. 50 um, C. 120 um, D. 50 urn, E. 200 um, F. 160 um.)
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FIGURE 5 . Primary stem h i s t o l o g i c a l  

f e a t u r e s  1n subg.  Grammadenla

A-B. C. p t a r l e n s l s  ( Plpoly  e t  a l .  7133) .  periderm f o r ­

m a t io n ,  showing epidermal c o rk .  C. C. m arg lna tus  ( Plpo ly  

6546) ,  amphlcr lba l  c o r t i c a l  bundle  w i thou t  p e r i v a s c u l a r  

f i b e r s .  D. _C. p t a r l e n s l s  ( P lpo ly  e t  a l .  7133) , hem1am­

p h l c r l b a l  bundle with  p e r i v a s c u l a r  f i b e r s  ( p f ) .  E. _C. 

U n e a t u s  ( P lpo ly  7229) ,  s e c t io n  showing parenchymatous Inner  

c o r t e x .  F. C . m arg lna tus  (p lp o ly  6546) .  s e c t i o n  showing 

aerenchymatous Inner  c o r t e x .  (Bars In F igu res  A-F equal t o :  

A. 30 urn, B. 120 urn, C. 48 urn, D. 60 tan, E. 465 urn, F. 120 

urn.
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FIGURE 6 .  Primary stem h i s t o l o g i c a l  

f e a t u r e s  o f  subg. Grammadenia.

A. c o s t a r l c a n u s  subsp .  morl i  ( P lpoly  7017) .  showing 

p e r i c y c l i c  f i b e r s  ( a r ro w ) .  B. £ .  c o s t a r l c a n u s  subsp .  c o s t a ­

r l c a n u s  ( P lpo ly  7068) .  showing d ru se s  In p i t h .  C. £ .  c o s t a ­

r l c a n u s  subsp .  panamensis ( P lpo ly  7056) .  showing d ru se s  1n 

p i t h ,  with  p o l a r i z e d  l i g h t .  D-E. C.  magnus subsp . magnus 

(P lp o ly  6 4 53) . showing a ngu la r  p i t h  collenchyma. F. C. 

magnus subsp . asymmetrlcus ( Lu teyn . P lpo ly  e t  a l .  10415) ,  

showing t r a n s i t i o n a l  t a n g e n t i a l  p i t h  collenchyma. (Bars fo r  

f i g u r e s  A-F equal t o ;  A. 195 urn, B. 45 urn, C. 48 uni, D. 230 

urn, E. 74 urn, F.  60 um.)
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FIGURE 7 .  Nodal v a s c u l a t u r e  o f  subg. Grammadenla:

Bas1petal  s e r i e s  showing l e a f  t r a c e  I n s e r t i o n

A-D. £ .  p t a r l e n s l s  ( P lpo ly  e t  a l .  7135) ,  e x p lan a t io n  

In t e x t .  (D is tan ces  between s e c t i o n s  : A t o  B. 30 urn, B t o  C* 

50 um, C t o  D. 170 urn.)
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FIGURE 8 .  Vascula r r e c o n s t r u c t i o n  of  

primary stem In subg.  Grammadenla.

C. U n e a t u s  ( Steyermark 126365) ,  numbered tu b es  r e p r e s e n t  

m id r ib  t r a c e s ,  unnumbered tu b es  r e p r e s e n t  c o r t i c a l  t r a c e s .
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FIGURE 9 ,  Nodal v a s c u l a t u r e  o f  subg. Grammadenla: 

S e c t io n s  Inc lud ing  apex showing 

l e a f  t r a c e  I n s e r t i o n

A-C. C.  p t a r l e n s l s  ( Pipo1.y e t  a l .  7135) ,  l o n g i tu d in a l  

s e c t i o n s  showing I n s e r t i o n  o f  l e a f  t r a c e s .  A. I n s e r t i o n  

o f  c a th o d lc  l a t e r a l  t r a c e  ( c t ) .  Independent  o f  s t e l a r  

procamblum ( s p ) ,  and showing branch s t e l a r  t r a c e  ( b t ) ;

B. Midrib t r a c e s  (m t ) ,  connec t ing  to  s t e l a r  procamblum ( s p ) ;

C. Anodic l a t e r a l  t r a c e  ( a t ) ,  connec t ing  t o  c o r t i c a l  sympo- 

dlum, not s t e l a r  procamblum ( s p ) .  D. C. magnus subsp .  

magnus ( P lpo ly  6453) .  t r a n s v e r s e  s e c t io n  showing m idr ib  t r a c e  

(mt) approaching  one gap 1n s t e l e ,  anodic ( a t )  and c a th o d lc  

( c t )  t r a c e s ,  and c o r t i c a l  bundles  ( c b ) .  (Bars 1n f i g u r e s  A-D 

e q u a l ;  A-C. 900 urn, D. 420 un . )
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FIGURE 10. Branch v a s c u la tu r e  1n subg.  Grammadenla: 

R e p r e s e n ta t i v e  s e c t i o n s  from a c r o p e t a l  s e r i e s .

A-F. C. 11n ea tu s  ( Steyermark 1263651. (D is tances  

between s e c t i o n s :  A t o  B. 210 um, B t o  C. 110 urn, C t o  D.

440 um, D to  E. 110 um, E t o  F. 46 um.
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FIGURE 11. Leaf a r c h i t e c t u r e  o f  subg.  Grammadenla.

C. c o s t a r i c a n u s  subsp .  mor11 ( P1po1> 7017) .
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FIGURE 12. Leaf a r c h i t e c t u r e  and epidermal 

f e a t u r e s  o f  subg. Grammadenla

A-C. ,C. c o s t a r l c a n u s  subsp .  c o s t a r i c a n u s  ( PI poly  7099) .  

l e a f  c l e a r i n g s ;  A-B. Showing l a t e r a l  primary ( I p ) ,  l a t e r a l  

secondary ( I s ) ,  l a t e r a l  t e r t i a r y  ( I t ) ,  and m id r ib  secondary 

ve in s  (ms);  hydropote  (h p ) ;  Hso-sch1zogenous  gland (1 g ) ;  C. 

Showing m id r ib  t e r t i a r y  v e in s  w i th  d l l a t a t e d  t e rm ln a e .  D-F. 

£ •  c o s t a r l c a n u s  subsp. c o s t a r l c a n u s  ( P lpo ly  7068) .  D. Leaf 

c l e a r i n g ,  showing p a r a c y t l c  stomata and hydropote  (h p ) ;  E. 

SEM photo showing c u t l c u l a r  r i d g e s  on s tomata  and s u b s i d i a r y  

c e l l s ;  F. Anatomy of s tomata l  a p p a r a tu s  and hydropo tes ,  

showing guard c e l l s  ( g s ) ,  s u b s i d i a r y  c e l l s  ( s c ) ,  foo t  c e l l  

( f s ) ,  basa l  c e l l  ( b e ) ,  s t a l k  c e l l  ( s t ) ,  cap c e l l  ( c a ) .  (Bars  

In f i g u r e s  A-F equal t o :  A. 0 .5  mm, B. 1 .5  mm, C. 0 .32 mm,

D. 60 um, E. 20 um, F. 36 un . )
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FIGURE 13. Ontogeny o f  hydropotes  1n subg.  Grammadenla.

A-B & 0 .  Q. c o s t a r l c a n u s  subsp . c o s t a r l c a n u s  ( Plpo ly  

7068) ,  SEN ph o to s ;  A. Mature hydropo te ,  cap with  a t  l e a s t  8 

c e l l s ,  and with  5 s u b s id i a r y  c e l l s .  B. Younger hydropote ,  

cap w i th  4 c e l l s ,  but w ith  6 s u b s id i a r y  c e l l s .  C. £ .  c o s ta *  

r l c a n u s  subsp .  morl l  ( P lpo ly  7017) .  l o n g l s e c t i o n  o f  young 

hydropo te ,  showing s u b s id i a r y  c e l l s  ( s c ) ,  fo o t  c e l l  ( f c ) ,  

s t a l k  c e l l  ( s t ) ,  cap c e l l  ( c a ) ,  basa l  c e l l  no t d i s c e r n i b l e .

D. Young h y d ropo te ,  w ith  2 - c e l l e d  cap ,  showing mucilaginous  

subs tance  (ms) .  E-F. C. c o s t a r l c a n u s  subsp .  panamensls ( P l ­

poly  7056) .  paradermal s e c t i o n s .  E. Showing mature 

hyd ro p o te ,  w i th  12-cel  led  cap .  F. Showing hydropote  a f t e r  

cap has broken o f f .  (Bars o f  f i g u r e s  A-F equal : A A C.

28 um, B. 20 um, D. 10 um, E. 36 un, F.  53 um.)
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FIGURE 14. Leaf h i s t o l o g i c a l  f e a t u r e s  o f  subg.  Grammadenla.

A. C. c o s t a r l c a n u s  subsp .  panamensls ( P lpo ly  7056) .  

showing d ru se s  1n uppermost l a y e r  o f  mesophy l l .  B-C. _C. 

U n e a t u s  ( P lpo ly  e t  a l . 7272) .  showing d i s t r i b u t i o n  o f  p a l i ­

sade parenchyma <pp>• I). JC. p l r e s l l  ( Maguire e t  a l .  64760) .

showing homogeneous e p id e r m is ,  with hypodermal 1d1ob la s t s  

( h i ) .  E. C* m arg lna tus  ( Luteyn. P lpo ly  e t  a l .  10189) .  show­

ing a b ax la l  and ad ax la l  hypodermal I d l o b l a s t s  ( h i ) .  F.  C. 

c o s t a r l c a n u s  subsp .  panamensls ( P lpoly  7056) .  showing phloem 

I s l a n d s  ( p i ) ,  and xylem ( x y ) .  G. C. c o s t a r l c a n u s  subsp .  

mor11 ( P lpo ly  7017) .  showing midr ib  bun d le ,  xylem ( x y ) ,  

phloem (ph ) ;  no te  l a c k  o f  bundle s h e a t h .  (Bars  f o r  f i g u r e s  

A-G equal t o :  A. 60 um, B. 176 um, C. 50 um, D. 240 um,

E. 150 um, F. 95 um, G. 120 um.)
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FIGURE 15. Leaf l e n t i c u l a r  epidermal c e l l s  

and hypodermal I d o b l a s t s  1n subg.  Grammadenla.

A. C,. p t a r1 c n s1 s  {Plpo ly  e t  a l . 7133) ,  t r a n s v e r s e  sec ­

t i o n ,  showing l e n t i c u l a r  c e l l s  ( a r r o w s ) .  B. C* c o s t a ­

r l c a n u s  subsp .  c o s t a r l c a n u s  {Plpo ly  7099) .  Transverse  

s e c t i o n .  C. C.  U n e a t u s  ( P lpoly  7272) .  showing l e n t i c u l a r  

c e l l s  ( a r r o w s ) .  D. £ .  c o s t a r l c a n u s  subsp .  c o s t a r l c a n u s  

( P lp o ly  7099) .  l o n g l s e c t l o n . f  Bars f o r  f i g u r e s  A-D 

equal t o :  A. 60 um. B. 26 um, C. 240 um, D. 44 um.
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FIGURE 16. F lo r a l  f e a t u r e s  o f  subg. Grammadenla.

A-D. C. c o s t a r l c a n u s  subsp .  mor11( P lpo ly  7017) .

A. SEM photo of g la n d u a r - g r a n u le .  B. L o ng lsec t ion  o f  

same, showing foo t  c e l l  ( f c ) ,  s t a l k  c e l l  ( s t ) ,  cap c e l l  ( c a ) .

C. G l a n d u l a r - l e p l d o t e  s c a l e  of ova ry .  0 .  G la n d u la r - p a p l l l a  

o f  c a ly x .  {Bars f o r  f i g u r e s  A-D equal t o :  A A B. 20 um, C.

180 um, D. 35.2 um.)
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FIGURE 17. Wood o f  subg. Gramaadenla.

A-B. T ransve rse  s e c t i o n s .  A. C. c o s t a r l c a n u s  subsp .  

c o s t a r l c a n u s  ( PI poly  7068) .  B. £ .  magnus subsp .  magnus f P i -  

poly  6453) .  C-D. C.  c o s t a r l c a n u s  subsp . c o s t a r l c a n u s  

( PIpo ly  7068) ,  m ace ra t ions  showing v e s s e l s  and f l b e r - t r a -  

c h e l d s .  Note s imple  p e r f o r a t i o n  p l a t e s  o f  v e s s e l s .  (Bars 

In f i g u r e s  A-D e q u a l :  A. 420 um, B. 730 um, C. 130 um,

D. 46 um.





FIGURE 18. Wood of subg. Grammadenla

A. C. p t a r l e n s l s  ( P lpo ly  7133) .  t a n g e n t i a l  s e c t i o n  o f  

vesse l  showing s imple  p e r f o r a t i o n  p l a t e  and t r a n s i t i o n a l  

p i t t i n g  o f  t a l l .  B. c o s t a r l c a n u s  subsp .  c o s t a r l c a n u s  

( P lpo ly  7083) .  t a n g e n t i a l  s e c t i o n  o f  vesse l  ( r i g h t )  showing 

t r a n s i t i o n a l  I n t e r v a s c u l a r  p i t t i n g ;  f i b e r  ( l e f t )  showing 

c i r c u l a r - b o r d e r e d  p i t s .  C. C. 11n ea tu s  ( Steyermark 126365) .  

r a d i a l  s e c t io n  showing I n t e r v a s c u l a r  p i t t i n g  ( r i g h t )  and 

c i r c u l a r - b o r d e r e d  vesse l/parenchyma p i t t i n g  ( l e f t ) .  D.

C. magnus subsp . magnus ( P lpo ly  6453) .  m ace ra t ion  showing 

f l b e r - t r a c h e l d  with  c i r c u l a r - b o r d e r e d  p i t s .  (Bars  In f i g u r e s  

A-D equal : A. 360 um, B. 300 um, C. 300 urn, D. 30 um.)
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FIGURE 19. Wood o f  subg. Grammadenla

A-D. Tangentia l  s e c t i o n s .  A. £ .  c o s t a r l c a n u s  subsp .  

c o s t a r l c a n u s  f Plpo ly  7083) .  B-D. C. l l n e a t u s  ( Steyermark 

126365) .  B & C. Showing v a r i a t i o n  In ray l e n g t h .  D. 

Showing w e l l -deve loped  shea th  c e l l s  on both  s id e s  o f  r a y .  

(Bars  In f i g u r e s  A-D e q u a l :  A. 300 um, B & C. 300 um,

0 .  30 um.)
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FIGURE 20. Wood o f  $ubg. Grammadeni a .

1 In e a tu s  ( Steyermark 126365) .  r a d ia l  s e c t io n  

showing weakly procumbent c e l l s  ( p c ) .  8 .  C. c o s ta r lc a n u s

su b sp .  c o s ta r l c a n u s  ( P ip o ly  7083) .  r a d ia l  s e c t io n  showing 

procumbent c e l l s  ( p c ) .  C. _C. m arg lna tus  ( P lpo ly  6606) ,  

t r a n s v e r s e  s e c t io n  showing v a s l c e n t r l c  a x ia l  parenchyma 

( a p ) .  D. £ .  1In e a tu s  ( Steyermark 126365) .  showing scan ty  

a x ia l  parenchyma ( a p ) .  (Bars fo r  f ig u r e s  A-D eq u a l:

A. 360 um, B. 200 um, C. 80 um, D. 100 un .)
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FIGURE 21. Groups of tyyrslnaceae used In c l a d l s t l c  a n a ly s e s .

A* Vegaea pungens ( H o q l e r  16100) .  SEN photo showing 

p a p i l l a e  o f  ad ax la l  c o r o l l a  s u r f a c e .  B. JC. c o s ta r lc a n u s  

su b sp . w o rll  ( P lpo ly  7017) ,  SEN photo showing g la n d u la r -  

g ra n u le s  o f  ad ax la l  c o r o l l a  s u r f a c e .  C. £ .  (subg . Cyblan-  

t h u s ) a f f .  n l t l d u s  ( Norl a P lpo ly  15496) .  h a b i t .  D-E.

Embella r l b e s . 0 .  ( Liang 64061) .  SEM photo  showing g la n -  

d u la r - g r a n u le s  o f  a d ax la l  c o r o l l a  s u r f a c e .  E. H a b i t ,  (photo  

c o u r te sy  o f  B. C. S to n e ) .  F. C. (subg . C y M an th o p s Is ) s ln -  

t e n l s i l  ( Acevedo 721) .  h a b i t .  (Bars o f  f ig u r e s  A, B, A D 

e q u a l :  A. 13 urn. B. 20 um. D. 27 .2  um.)
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FIGURE 2 2 ,  P h y lo g en e tic  r e l a t i o n s h i p s  o f  

subgenera o f  Cybianthus
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FIGURE 23. P h y logene tic  r e l a t i o n s h i p s  o f  sp e c ie s  

o f  subgenus Grammadeni a
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FIGURE 24. D i s t r i b u t io n  o f  C. c o s t a r l c a n u s .



Cybianthua coataricanua 

aubap. coataiicanua 

aubap. acuminatua 

aubap. panamanata 

aubap. morii
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FIGURE 25. S pec ies  o f  subg. Grammadenla

A. C. c o s ta r i c a n u s  subsp . c o s ta r lc a n u s  ( P lpo ly  7073) .  

h a b i t .  B. C. c o s ta r lc a n u s  subsp . roorll ( P lp o ly  A B ethancourt 

7034 ), h a b i t .  C-E. £ .  maqnus subsp . asym m etricus.  C.

L u teyn . P lpo ly  e t  a l . 10525. b isex u a l p la n t  1n f r u i t .  D.

L u teyn . P lpo ly  e t  a l .  10414. p i s t i l l a t e  in f l o r e s c e n c e .  E.

L u teyn . P lpo ly  e t  a l .  10533. s tam ln a te  I n f lo r e s c e n c e .  F . C.

maqnus subsp . maqnus ( P lpo ly  6453) .  h a b i t ,  t r e e  o f  4 m

h e ig h t .
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FIGURE 26 . D is t r i b u t io n  o f  s p e c ie s  In subg. Granwadenia
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Cybianthus magnus 

•  aubap. magnua 

▲ aubap. aaymmatricua

•  C. paraaiticua ♦  C. pireaii 
O C. ptarienaia a- C. lineatua
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FIGURE 27. P1c to r1a l1zed  d i s t r i b u t i o n  of £ .  m a rg ln a tu s .

F1gs. A-K. V a r ia t io n  In l e a f  sh ap e , m arginal v ena tion  

and p u n c ta t lo n .  F ig s .  drawn from: A. C u a treca sa s  21805.

8 . P lpo ly  6954. C. P lpo ly  6539. D. L lesn er  8038. E. Luteyn 

9302. F. Steyermark 100867. G. Nason 13730, H. P lpo ly  6975. 

I ,  Pearce  250. J .  Lehmann 599.  K. Luteyn 10175.
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Cybianthua marginatua
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FIGURE 28 . S pec ies  o f  subg. Grammadenla

A. C. p t a r l e n s i s  ( P lpo ly  e t  a l .  7279) .  i n f l o r e s c e n c e .

B. C. p t a r l e n s i s  ( P lpo ly  e t  a l .  7273. r i g h t  s i d e ) ,  growing 

w ith  I l n e a tu s  ( P lpo ly  e t  a ) .  7272. l e f t  s i d e ) .  C. C_. 

p t a r l e n s i s  ( P lpo ly  e t  a l .  7133) .  In fru c te& cen ce .  D. C. 

I ln e a tu s  ( P ipo ly  e t  a l .  7274) .  In f lo r e s c e n c e .
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