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Abstract

A REVISION OF THE NECKERACEAE SCHIMP. AND THE 

THAMNOBRYACEAE MARG. AND DUR. IN THE NEOTROPICS

by

Ines Sastre de Jesus

Adviser: D r. W illiam R. Buck

Based on herbarium  specim ens and field  work in Colom bia, V enezuela 

and Ecuador th e  N eckeraceae  and T ham nobryaceae w ere revised. The N eekeraceae 

in th e  neo tro p ics  a re  rep resen ted  by tw o genera: Neckera and Neckeropsis. 

A sym m etric  leaves in the  fam ily a re  considered a  unique fe a tu re . Ten species 

a re  accep ted  in th e  genus N eckera . The ten  species showed five basic p a tte rn s  

of d istribu tion : C e n tra l A m erica  only (N. angustifo lia , N. pachycarpa and N.

ehrenberg ii); C e n tra l A m erica, West Indies and northern  South A m erica (N. 

urn igera); n o rthe rn  Andes (N. ob tu sifo lia , N. sp ruceana, N. andina); Andes and 

so u th easte rn  B razil (N. scabridens, N. chilensis) and sou theaste rn  South A m erica 

(N. v illae -ricae ). In Neckeropsis th re e  species a re  recognized  (N. d isticha , N. 

undulata  and N. foveolata) which a re  low land in d istribu tion . A re-exam ination

iii
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of phyllotaxy in the  fam iliy showed th a t i t  is not a  u sefu l taxonom ic c h a ra c te r  

a t  th e  generic  level.

In th e  neo trop ics five  genera a re  recognized  in the T ham nobryaceae. 

Homalia and Homaliodendron, w ith one species each, a re  re s tr ic te d  to  the West 

Indies and C en tra l A m erica. Two species a re  a c cep ted  in P innate lla  (P. m inuta 

and P. callicoste llo ides). Thamnobryum is defined by dull plants w ith s trong  

co stae  and sho rt le a f  cells. G eneric separa tion  betw een  Poro trichum  and 

Porotham nium  was found ill-defined w ith unsuitable distinguishing ch a rac te rs . 

Nine species a re  recognized in Porothichum .
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1

INTRODUCTION

The o b jec tive  o f  th is  investigation  was to  m onograph th e  N eckeraceae  

and T ham nobryaceae in th e  neo trop ics. Musci Austro Americani (M itten, 1869) 

and B rotherus (1925) have been the main re fe re n c e s  fo r the  fam ilies in the  

neo trop ics. Pditten (1869) published 16 news species in his tre a tm e n t o f  the 

N eckeraceae . He also included keys for all species o f th e  fam ily known a t  the  

tim e . B ro therus (1925) com piled all in fo rm ation  availab le  a t  his tim e  and published 

keys to  g en e ra  and species, and proposed som e new com binations. The m ost 

re c e n t n eo tro p ica l t re a tm e n t for the  N eckeraceae  (sensu B rotherus, 1925) was 

a  revision by Wagner (1951) of the species from  N orth  and C en tra l A m erica. 

Some genera , such as N eckeropsis in Southeast Asis (Touw, 1962), Porotrichum  

and Porotham nium  in A frica  (De Sloover, 1983) and Hom aliodendron in Indochina 

(Ninh, 1984), h av e  been tre a te d  outside of the  neo trop ics.

The lack  of a m odern tre a tm e n t was th e  reason  why I se le c te d  to  study 

th e  N eck e raceae  and Tham nobryaceae in th e  neo trop ics. Besides, the g re a te s t  

num ber o f species nam es for som e genera  in th e  N eckeraceae  (e. g., N eckera) 

and T ham nobryaceae (e. g ., Poro trichum  and Porotham nium ) a re  in th e  neotropics. 

F ield  co llec tions and herbarium  specim ens from  B, BM, FH, FLAS, G, H, MO, 

NY and PACA ’w ere th e  base for the  taxonom ic revision. During this investigation  

type m ate ria l o f most nam es availab le w ere com pared  to  establish  nom em clatu ra l 

p rio ritie s .

All m easurem ents given in th e  species descrip tions a re  average values. 

The exam ined secondary stem  leaves w ere observed from  th e  m iddle-portion 

o f th e  s tem . S tipe leaves, when p resen t, w ere stud ied  from  th e  middle a re a
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2

of the  s tipe  while branch leaves from  th e  middle p a rt o f th e  m ain branches. L eaf 

lam ina cells w ere described from  th e  following a reas: ap ical cells ju s t below 

th e  apex, upper m edian cells and basal cells.

Ecological d a ta  a t  th e  end of each  species descrip tion  was obtained from 

herbarium  labels and partly  from  personal fie ld  observations.

In th is tre a tm e n t 30 species a re  recognized  betw een the  two fam ilies. 

In the  neotropics the  N eckeraceae  a re  rep resen ted  by N eckera w ith 10 species 

and N eckeropsis w ith th re e  species. D ata  from  phyllotaxy studies showed th a t  

th e  tw o genera  cannot be distinguished on th e  basis o f th is  c r i te r ia  as suggested 

by W agner (1951). Five genera, Porotrichum , P innate lla , Thamnobryum, Hom alia, 

and Hom aliodendron a re  included in th e  Tham nobryaceae. G eneric de lim itation  

betw een  Porotrichum  and Po:'ctham nium  was found ill-defined  w ith unsuitable 

distinguishing ch a rac te rs .

HISTORY OF CLASSIFICATION

The genus N eckera was among th e  th irty -fo u r genera  described by Hedwig 

in his Species Muscorum Frondosorum  (1801). T herefo re , th e  genus is im portan t 

nom enclatu rally  and, i t  is also the  h isto rica l c e n te r  o f th e  N eckeraceae. Although 

no t m entioned in Hedwig's tre a tm e n t, i t  is believed th a t  the  genus N eckera was 

nam ed to  honor Noel J .  de N ecker (1730 -  1793), F rench-born bo tan ist and 

h isto riographer. Sixteen species w ere included in th e  genus o f which five are  

s ti l l  in the  fam ily, th re e  in N eckera  (N. pennata , N, crispa, and N. pumila) and 

tw o in N eckeropsis (N. d isticha  and N. undulata). The o ther species a re  now 

p laced  in such genera  as Anomodon, A n titrich a , C ryphaea, Entodon, P ilo trichum , 

P iree lla  and Trachylom a. Hedwig's generic  descrip tion  of N eckera was ra th e r
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3

sh o rt and consisted  only o f sporophytic  c h a rac te rs . He described  the  genus as 

m osses w ith  a  double peristom e w ith  s ix teen  acu te  e x te rn a l te e th  and six teen  

a lte rn a tin g  inner te e th . The gam etophy tic  c h a ra c te rs  of N eckera  a re  found 

in his species descrip tions. The p lan t hab it was c h a ra c te r iz e d  as fe a th e r-  o r 

f e r n - l i k e  w ith  com planate , a lte rn a tin g  leaves. The leaves w ere  described  as 

lan c e o la te  w ith  an acu te  to  tru n c a te  apex and som etim es rugose or undulate  

tow ard  th e  apex. In his descrip tion  o f N. pennata  tw o kinds o f  leaves w ere 

m entioned , an te rio r (and posterio r) and la te ra l. The fo rm er a re  appressed w hereas 

th e  l a t te r  a re  spreading from  th e  axis. N eckera  was divided in to  those species 

w ith  sh o rt s e ta e  and those w ith long se ta e . Each group was fu rth e r  subdivided 

in to  species w ith  distichous leaves or species w ith  sp ira lly  a rranged  leaves. Hedwig 

did no t g ive  any nam e or rank to  th ese  divisions, but today  they  rep re sen t sections 

w ith in  N eckera  and N eckeropsis.

Bruch, Schim per and Giimbel in th e ir  Bryologia E uropaea (1855) gave very 

d e ta iled  generic  descrip tions, e a c h  accom panied by ex tensive  com m ents. Their 

descrip tion  of N eckera  was not lim ite d  to  sporophytic c h a ra c te rs , i t  also contained  

descrip tions o f p lan t hab it, s te m , leaves, rep roductive  s tru c tu re s  and the  range 

of variab ility  of th ese  c h a ra c te rs . P lan t hab it was c h a ra c te r iz e d  as creep ing  

w ith p innate ly  branched, e re c t  s tem s. The leaves w ere  described  as in se rted  

in eigh t row s of which th e  a n te r io r  and poste rio r leaves a re  appressed, bu t the  

la te ra l  ones d iverge from  the  axis. Long p e rich ae tia l leaves w ith num erous 

paraphyses w ere rep o rted  as com m on. The sporophyte is w ithout an annuals 

and has a  cu cu lla te  ca ly p tra , ra re ly  w ith hairs. Like Hedwig (1801) they  described 

a  double peris tom e w ith  16 te e th  in each  ring, bu t in addition  they  noted  

a rticu la tio n s , tra b ecu lae  and perfo ra tions . Probably th e ir  m ost in te res tin g  rem arks 

w ere on le a f  in se rta tio n  and a rran g em en t in N eckera . A lthough the  leaves of
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N eckera ap p ear to  be in se rted  in tw o rows, they  a re  disposed in a  3/8 phyllo taxis 

o f obliquely in se rted  leaves. They w ere th e  f ir s t  to  point out th a t  each  le a f  

in  N eckera  is in flexed  on one side of th e  le a f  base, thus turn ing  away from  th e  

axis and giving th e  p lan t a  distichous appearance . If  th e  in flec tio n  is on th e  

rig h t side th e  le a f  w ill tu rn  to  th e  le f t  and vice versa . This in flec tion  point is 

s tronger in  th e  la te ra l  leaves than  in th e  dorsal and v e n tra l ones.

A ccording to  Bruch, Schim per and Giimbel (1855) th e  genus was estab lished  

solely on peristom e c h a ra c te rs  and  thus i t  com prised an assem blege o f mosses 

w ith many d issim ila rities . They com pared  th e ir  concep t o f N eckera  to  th a t  o f 

Bridel's (1827) D istich ia . A lthough B ridel (1827) defined  N eckera  like Hedwig 

(1801) did, w ithin th e  genus he seg reg a ted  the  species w ith distichous le a f  

a rran g em en t in to  D istich ia . This concep t w as not follow ed by b ryologists o f 

th e  tim e . M uller's Synopsis M uscorum (1851) was a s te p  backw ards in  th e  concep t 

o f N eckera  because i t  w as so broad th a t  i t  included nearly  a ll  p leurocarpous 

mosses known a t  th e  tim e  (Bruch, Schim per & Giimbel, 1855).

N e ith e r fam ily  concep ts nor descrip tions w ere included in Hedwig's (1801) 

work. T hese f irs t  ap peared  in  C orollarium  Bryologiae E uropaeae (1855) published 

by Schim per as an appendix to  Bryologia Europaea. Schim per's c h a ra c te r iz a tio n  

of the  N eck e raceae  con ta ined  p la n t habit; le a f  a rrangem en t, shape, undulation, 

co sta , ae ro la tio n ; g am e tan g ia l position, p e rich ae tia , and vaginular shape; ca ly p tra  

and s e ta  leng th . The descrip tion  did not include peristom e fe a tu re s . The m ain 

defining c h a ra c te rs  o f  th e  N eck eraceae  w ere  the com planate  le a f  a rran g em en t, 

o v a te - lan ceo la te  to  lig u la te  le a f  shape and th e  la rg e  p e ric h ae tia l leaves w ith 

a  p e rfec tly  cy lindrica l vaginula. N eckera  and H om alia w ere th e  only genera  

included in th e  fam ily . N eckera  was divided into tw o sections (capsules im m ersed  

or exerted ).
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In Ja eg e r 's  review  of th e  world moss flo ra  (1870-1880) four genera 

(T rachylom a, Poro trichum , C am ptochae te  and Thamnium) w ere added to  Schimper's 

N eck e raceae . Jaeg er 's  addition to  the  fam ily  m ade i t  m ore heterogeneous because 

he p laced  m osses in th e  which did not show com planate  fo lia tion . He also included 

gen e ra  w ithou t p e rfo ra te  peristom e te e th .

A ccording to  F le ischer (1906), th e  N eckeraceae  rep resen ted  a  collection 

o f  g en e ra  th a t  bryologists did no t know w here to  p lace o r fo r which they did 

no t w ant to  e re c t  a  new fam ily. He considered MiiUer's (1851) and M itten 's (1869) 

co n cep ts  o f th e  N eckeraceae  a r t if ic ia l  because in the  fo rm er th is  group was 

w ith in  the  H ypnaceae and in M itten  th e  N eckeraeae  included a  large  range of 

u n re la te d  m osses. Because he did not ag ree  w ith  such broad concepts he took 

up the  task  o f rearrang ing  th e  fam ily  (F leischer, 1904-1923). He used N eckera 

as a  c e n te r  o f rad ia tio n , from  which he p ostu la ted  a  rela tionsh ip  for a series 

o f genera . He cla im ed th ese  should be kep t to g e th e r  as a fam ily. He saw a  series 

o f tra n s itio n a l s tag es  s ta r tin g  w ith  N eckera, through PinnateH a and Porotrichum , 

and  ending in Tham nium . A nother se rie s  began in som e unspecified  species of 

N eckera  progressing  to  Lem bophyllum, C am p to ch ae te  and Isothecium . He 

considered  th e  ex te rn a l m orphological s im ila ritie s  betw een C alypto theciun  and 

P terobryopsis as paraU elism s and fo r th a t  reason seg reg a ted  the  P te robryaceae  

from  th e  N eck eraceae . F le ischer recognized  e leven  genera  in the  fam ily which 

he  divided in to  tw o subfam ilies, the  N eckereae  and T ham nieae. The N eckereae 

w ere  c h a ra c te r iz e d  as f la tte n e d  p lan ts w ith dim orphic, asym m etric , ligulate 

leaves, m ostly  tran sverse ly  undulate w ith  a  w eak co sta  and a  lobed base. The 

exostom e w as described  as papiHose or tran sverse ly  s tr ia te  and the  endostom e 

w as c h a ra c te r iz e d  as o ften  keeled, p e rfo ra te  and m ostly w ithout c ilia . This 

subfam ily  included C alyp to thecium , N eckera , B issetia , Baldwiniella,
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H om aliodendron and  H om alia. In th e  Tham nieae w ere included C ryptoleptodon, 

L eptodon, P in n a te lla , Poro trichum  and Tham nium . This subfam ily d iffe red  from  

th e  N eckereae  in the  sym m etric , oval to  lig u la te  leaves, strong  co s ta , and the  

p resence  o f c ilia  or, a  Hypnum-like peristom e. In D ie Musci der F lora von 

B uitenzorg (1922), F le ischer added a  new subfam ily, th e  L eptodonteae to  

accom m odate  Leptodon and Cryptoleptodon, previously included in F leischer's 

(1906) Tham nieae and in B rotherus' (1906) N eckereae. F le ischer considered  these  

g en era  d is tin c t enough to  form  a  sep ara te  group. Buck (1980) p laced  Leptodon 

in its  own fam ily  and C rypto lep todon was tra n sfe rre d  to  the  P te rob ryaceae . 

A ccording to  Buck (1980), C ryptoleptodon shares w ith th e  P te ro b ry aceae  the 

g en era l habit, colored a u ric u la te  a la r cells and peristom e c h a rac te rs .

F le ischer (1906) w as th e  f irs t  to  incorporate  ecological com m ents about 

th e  fam ily  as  i ts  descrip tion . The group was c h a ra c te rized  as fo re s t dwelling 

m osses com m only growing on bark or rocks in m oist trop ica l m ountains. F leischer's 

thorough analysis o f  the  group se t th e  groundwork for la te r  tre a tm e n t.

B rotherus (1925) basically  followed F leischer's (1906) concep t of th e  

N eckeraceae . S ixteen g e n e ra  w ere recognized  in th re e  subfam ilies. Cryphidium 

was added to  th e  L eptodonto ideae and Handeliobryum  to  the  Tham nioideae.

W agner (1951) seg re g a te d  th e  H om alioideae from  Brotherus' N eckeroideae 

on basis of le a f  a rrangem en t. According to  his tre a tm e n t, H om aliadelphus, 

H om alia and N eckeropsis have four rows ox leaves as opposed to  e igh t in th e  

vast o f  the  N eckero ideae. W agner (1951) in te rp re te d  th e  four row le a f  arrangem ent 

as an  o ffshoo t of th e  N eckero ideae. Touw (1962) considered Wagner's c lassifica tion  

a r t if ic ia l  and based on m orphological m isin te rp re ta tion . Touw agreed  w ith van 

der Wijk (1957) th a t  a ll N eckeraceae  lea f  in se rta tion  is in e ight rows.
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In 1982 M argadant and During ra ised  th e  T ham nioideae to  th e  fam ily  level. 

Buck and  V itt (1986) took a  s te p  fu rth e r  and tra n sfe rre d  the fam ily in to  the 

Hypnales to  include those  dendroid N eck eraceae  w ith c ro ss -s tr ia te  exostom es.

D escriptive morphology o f  the N eckeraceae

1. G row th form  and ram ifica tio n . In th e  N eckeraceae  one basic grow th form  

is observed, th a t  o f N eckera . In th is genus th e  p lan ts a re  d iffe re n tia te d  in to  a  c reep ­

ing rh izom e and an e re c t  to pendant branched p a rt. This e re c t  p a rt may be regularly  

to  irregu larly  p innate . S tem  and leaves a re  secondarily  do rsiven tra lly  arranged .

One kind of flagellifo rm  branches is observed in the  fam ily . N eckera  and 

N eckeropsis exh ib it a tte n u a tio n  of branch tips.

2. S tem  anatom y. In cross-sec tion  th e  stem  is round to e llip tic  (Fig. 1). 

Sm all in c ra ssa te  cells  form  the  o u te r  layers which surround th e  c o rtic a l layers 

of la rg e  parenchym atous cells. The c e n tra l s tran d  is absen t in th e  tw o  genera .

3. B ranch prim ordia and paraphyllia . Many species o f N eckera  a re  

c h a ra c te r iz e d  by abundant paraphyllia  along the  stem . Both types of paraphyllia , 

filam en tose  and fo liose, a re  p resen t in th e  genus. In som e species, foliose 

paraphyllia  can  reach  m ore than  one m illim eter. N eckeropsis is c h a ra c te rized  

by the  absence o f paraphyllia.

Branch prim ordia are p resen t along th e  main s tem  and branches. Foliose 

and filam en tose  pseudoparaphyllia a re  observed in the  fam ily . The foliose 

pseudoparaphyllia may be obovate to  lan ceo la te . The obovate ones tend  to  be 

appressed  ag a in st th e  prim ordia.

4. Phyllo taxy. The N eckeraceae  a re  c h a ra c te r iz e d  by asym m etric , dim orphic 

leaves. Two kinds of leaves a re  p resen t, o u te r and inner leaves. In the  inner leaves 

th e  keel or fo lded p a rt lies c loser to  the  co s ta  than  in the  o u te r ones (Wagner,
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Fig. 1. P ortions o f s tem  cross-sec tions. A, C ross-section  o f N eckera  andina 
(Spruce s.n ., NY), x400. B, C ross-section  of N eckeropsis undulata  
(S teere  6631, NY), x400.
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1951). On each  side of th e  s te m , pairs of inner and o u te r leav es  a lte rn a te . Along 

th e  stem  a  dorsal o u te r pa ir is ad jacen t to  a v en tra l inner pair. The f irs t d e ta iled  

descrip tion  o f le a f  a rran g em en t in th e  fam ily was given by B ruch, Schim per and 

Giimbel (1855). They no ted  th a t  although th e  leaves in N eckera a p p e r  to  be in se rted  

in tw o rows, they  a re  in e igh t row s. Bruch, Schim per and G iim bel w ere a lso  th e  

firs t to  point ou t th a t  each  le a f  is inflexed on one side of the  le a f  base. T herefo re , 

th e  leaves tu rn  away from  th e  ax is giving the  p lan t a  distichous appearance .

In mosses th e  shoot system  o rig inates from  a  th ree -s id ed  a p ic a l ce ll (B erth ier, 

1971; F rey , 1970; H alle t, 1972). Leaves a rise  from  th e  seg m en ta tio n  of th e  ap ica l 

ce ll. A ccording to  Bopp (1984) the  strong  division p a tte rn  observed  in th e  ap ica l 

ce ll de term ines le a f  position. The spindle position in the  a p ic a l ce ll is tu rned  

by 120 degrees betw een  divisions (B erth ier, 1971). Three s tra ig h t o rthostich ies 

w ill re su lt when in tw o consecu tive  divisions the  120 degree an g le  prevails (e.g ., 

T etraph is  pellucida and F ontinalis; B erth ier, 1971). If the  angle betw een  successive 

divisions is en larged  th e  row s of leav es  will be tw isted  producing a d iffe re n t 

phyllotaxy. This ro ta tio n  could produce a  3/8 phyllotaxy as in Funaria  and Bryum 

or a  2/5 like in Barbula and B artram ia . The phyllotaxy p a tte rn s  observed in mosses 

follow th e  F ibonacci series or num bers (van der Wijk, 1957). Phyllo taxy  has been 

usefu l in c h a rac te riz in g  c e rta in  genera  or fam ilies of m osses. For exam ple a  

d istichous phyllotaxy has been regarded  as diagnostic for th e  Phyllogoniaceae.

In th e  c lass ifica tio n  of th e  N eckeraceae  phyllotaxy has been an im p o rtan t 

c r i te r ia . F leischer in 1906 recognized  tw o groups in the  fam ily using le a f  

a rrangem en t. One group consisted  of p lan ts w hit e igh t rows o f  leaves and th e  

o th er w ith  four. He did no t describe  how he reached  those conclusions. F le ischer's  

c r i te r ia  was follow ed by many o thers, such as B rotherus (1925) and  Wagner (1951). 

W agner, using le a f  a rran g em en t as the  main c r ite r ia , c re a te d  a  new subfam ily,
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H om alioideae, to  include N eckeropsis and Hom alia. According to  Wagner (1951), 

N eckera  has th e  m ost com plex lea f  arrangem en t. He described  the insertion 

cyc le  as e igh t consecutive leaves o f tw o counter-clockw ise spirals. Each sp ira l 

con tain ing  a lte rn a tin g  inner and ou ter leaves. In N eckeropsis as well as Homalia 

h e  rep o rted  leaves in four row s. Wagner's conclusions w ere re fu ted  by Touw 

(1962) in his revision of N eckeropis from  Southeast Asia. Touw (1962), based 

on van der Wijk (1957) stud ies o f distichous and pseudodistichous mosses, concluded 

th a t  N eckera  and N eckeropsis have eight rows of leaves.

This con troversy  was approached by tw o m ethods. F irs t using a  d issecting 

scope, le a f  sequence was follow ed along the  stem , indentify ing the  o rthostich ies. 

C o sta  position o f dorsal and ven tra l leaves was p lo tted  on graph paper. This 

m ethod, also used by Touw (1962), showed th a t  leaves in N eckera  and N eckeropsis 

fo r  the  m ost p a rt  a re  in e igh t rows (Fig. 2). Som etim es th e  phyllotaxy is a lte re d  

and m ore than  e igh t rows a re  observed. The phyllotaxies observed follow ed the 

m ain series  or Fibonnacci num bers. The m ost com m on phyllotaxy was 3/8, but 

a lso  5/13 and 8/21 w ere observed.

The second m ethod consisted  of se ria l section ing  of shoot apices (for 

voucher specim ens see  Appendix A). Shoot apices w ere re-hyd ra ted  by bringing 

them  to  a boil in 10% m ultite rge  for 5-10 m inutes, w ashed in deionized w a te r 

and fixed overn ight in FAA. Sam ples w ere dehydrated  in a TBA series  and 

em bedded in P arap last P lus (62 degrees). They w ere sectioned  on a  Spencer 

ro ta ry  m icro tom e and s ta in ed  in S afran in -F ast G reen. Sections w ere studied 

to  determ ine  th e  c o n tac t parastichys (Fig. 3). The num ber of c o n tac t parastichys 

found w ere 5, 8 and 13, bu t th e  m ost common one w as e ight. R esults from  this 

study also ag ree  w ith those of Touw (1962) and van der Wijk (1957). Leaf 

a rrangem en t in th e  fam ily is not an im portan t c h a ra c te r  a t  the  generic  level 

bu t it  m ight prove to  be usefu l a t  the  fam ily level.
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Fig. 2. S tem  le a f  sequence. A, L eaf sequence in N eckera  scabridens.
B, L eaf sequence in N eckeropsis d isticha . Open c irc le s  a re  
v e n tra l leaves and closed c irc les  th e  dorsal ones.
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Fig. 3. C ross-sections o f shoot ap ices. A, C ross-section  of N eckera 
scabridens (Churchill & S astre  12843-c, NY), xlOOO. B, 
C ross-section  of N eckeropsis d isticha  (Sastre s.n ., NY), 
xlOOO.
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Leaves in the  fam ily range from  d istinc tly  undulate to  n o t undulate.

5. M argins. Except som e species of N eckera, le a f  m argins in th e  fam ily 

a re  plane. M ost species o f N eckera  and N eckeropsis have slightly  s e rra te  to  

c re n u la te  m argins.

6. C osta . The co sta  shows no in te rn a l d iffe ren tia tio n . Its leng th  varies 

in th e  fam ily from  short-double to  single.

7. G am etangia  and Sporophyte. Some species of N eckeropsis a re  dioicous, 

bu t o thers as in N eckera, may range from  auto icous to  synoicous. A fte r 

fe r tiliz a tio n  tw o types o f p e rich an tia l o rganization  a re  observed in N eckera  

and N eckeropsis. In som e species o f N eckera  (section  Leiophylla) a f te r  

fe r tiliz a tio n  the inner p e rich ae tia l leaves do not increase  m uch in s ize , and th e  

s e ta  expands, extending th e  capsule beyond the p e ric h ae tia l leaves. This type  

o f m atu ration  is also observed in som e species o f  N eckeropsis from  Southeast 

A sia (Touw, 1962), but no t in th e  neo trop ica l species. A second p a tte rn  of 

m atu ra tion  is th a t  of sec tio n  N eckera  in which th e  p e rich ae tia l leaves  a f te r  

fe r tiliz a tio n  expand, but th e  s e ta  does not. T herefore, the  capsule is im m ersed. 

N eckeropsis fo v eo la ta  exhib its th is  kind of m aturation . In th e  o ther neo trop ica l 

species of N eckeropsis th e  vaginula elongates and  i t  is m ostly covered  w ith 

ram en ta . The ram en ta , lea f-lik e  paraphyses, develop a f te r  fe rtiliz a tio n .

S e ta  leng th  in the  fam ily  is variab le , i t  m ay be sh o rte r  than  th e  capsule 

or m uch longer. S tom ata  a re  p resen t a t the capsule base in N eckera bu t absent 

in N eckerospsis.

8. P eris tom e. Exostom e te e th  in the  fam ily a re  lan ceo la te , s tr ia te  a t  

base and papillose above. The th e e t  a re  m ostly very  pale to  light orange. Some 

d iffe ren ces  a re  observed in th e  a rrangem en t of th e  exostom e papillae. In som e 

species of N eckera  these  may be arranged  in rows, e . g ., N eckera  chilensis (Fig. 4).
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Fig. 4. Scanning E lec tron  M icrograph o f peristom e o f N eckera  chilensis 
(Mahu 11837, MO). A, Exostom e to o th , dorsa l view , x800. 
B, Endostom e segm ent, v e n tra l view, x2000.
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Longer papillae a re  observed in N eckeropsis d isticha  (Fig. 5). The endostm e 

segm ents a re  sm ooth or papillose.

N eckeraceae Schim per, Coroll. Bryo. Eur. 99. 1855. Type. N eckera Hedwig, Spec.

Muse. 200. 1801, nom. cons.

Sm all to  robust p lan ts, m ostly  form ing m ats, ligh t to dark green , som etim es 

becom ing yellowish, m ostly shiny, com planate , unbranched o r p innate  to  dendroid, 

branches o ften  becom ing a tte n u a te . A xillary hairs w ith sho rt-q u ad ra te  sta lk  

ce ll and long -rec tangu lar ap ical cells; paraphyllia  ab sen t or p resen t, filam entose  

to  foliose; pseudoparaphyllia filam en tose  to  foliose. P rim ary stem  creeping, 

in cross-sec tion , oval to  e llip tic , sm all rounded cells surrounding large hexagonal 

cells, c e n tra l s trand  absent; prim ary stem  leaves o v a te , lan ceo la te  to triangu lar, 

ob tuse, broadly a c u te  to  acu te ; m argins e n tire  to  se rru la te ; co sta  absen t o r  presen t, 

short-double to  single; m arginal cells som etim es d iffe re n tia te d , upper m edian 

cells  rhom boidal, fusiform  to  linear; a la r  cells d is tin c t o r u n d iffe ren tia ted . 

Secondary stem  e re c t, perpendicular or penden t from  su b s tra te , com planate; 

stem  leaves e re c t,  e rec t-sp read ing  to  spreading, ovate , ova te -ligu la te , 

oblong-ligulate or ligu la te , asym m etric , som e dim orphic, som e au ricu ia te , sm ooth 

to  undulate; tru n c a te , obtuse, a c u te  to  narrow ly a c u te ; m argins en tire , se rra te  

to  deeply s e rra te , d ista l margin som etim es folded; co s ta  short-double or single; 

ap ica l cells rhom bic, rhom boidal to  fusiform , upper median ce lls  fusiform  to  

linear, basal cells linear to  rec tan g u la r, p itte d  to  unp itted ; a la r  cells d istin c t 

to  u n d iffe ren tia ted . Autoicous, synoicous or dioicous. Perigon ial leaves 

lan ceo la te , ova te  to  ovate-subu la te ; m argins en tire ; co sta  absent; upper m edian 

cells fusiform , lin ea r to  rec tan g u la r. R am en ta  p resen t o r absen t. P e ric h a e tia l 

leaves oblong, oblong-subulate, broadly ova te -subu la te , ova te -subu la te ; broadly
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Fig. 5. Scanning E lectron  M icrograph o f peristom e of N eckeropsis d isticha  
(S teyerm ark , 17261, G). A, Exostom e and endostom e, general 
view , xlOOO. B, V entral view of exostom e and endostom e, x l500 . 
C, D e ta il view of dorsal su rface  of endostom e, x3000. D, D eta il 
view of ven tra l su rface  of endostom e, x3000.
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a c u te  to  acu te ; m argins e n tire  to  slightly  se rra te ; c o s ta  ab sen t or p resen t, single; 

upper m edian ce lls  fusiform  to  linear, p itte d  to  unp itted . S etae  short to  long; 

capsule im m ersed  to  ex serted , e re c t ,  cylindric , oblong to  globose; ex o thec ia l 

ce lls  sh o rt-q u ad ra te  to  rec tan g u la r; s to m a ta  absen t o r p resen t, phaneropore; 

annulus absen t or rud im en tary ; operculum  conic, sho rt to  long ro s tra te ; peristom e 

double, m ostly hyaline or pa le , exostom e te e th  lan ceo la te , sm ooth or s tr ia te  

a l base, sm ooth  o r papillose above; endostom e with a  low to  high basal m em brane, 

segm ents lin ea r to  lan c e o la te , sm ooth  to  papillose, som e keeled, p e rfo ra te , c ilia  

absen t. C a ly p tra  cu cu lla te , m itra te , naked or w ith  ram e n ta . Spores spherical, 

papillose.

The N eck eraceae  a re  defined by a com planate  s tem , and asym m etric , 

dim orphic leaves, th ese  being unique fe a tu re s  in the  o rder. Stem  leaves are  

frequen tly  undulate . The exostom e te e th  a re  lan ceo la te  and papillose.

In th e  neo trop ics th e  N eckeraceae  a re  rep re sen ted  by N eckera  and 

N eckeropsis. Most o f th e  gen era  s ti l l  a ttr ib u te d  to  the  N eckeraceae  occur outside 

o f th e  neo trop ics. In order to  understand  th e  rela tionsh ips o f th e  N eckeraceae  

fu rth e r , s tud ies a t  th e  species and generic  levels ou tside of th e  neo trop ics should 

be ca rrie d  out.

Key to  genera

1. Stem  leaves  broadly a c u te  to  narrow ly acu te ; c o s ta  m ostly short-double 

to  sh o rt single; ram e n ta  absen t

1. N eckera
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2. S tem  leaves m ostly tru n c a te  to  obtuse; c o s ta  single; ram e n ta  som etim es 

p resen t on vaginula

2. N eckeropsis

1. N eckera Hedwig, Spec. Muse. 200. 1801, nom. cons. Type. N eckera pennata  

Hedwig, Spec. Muse. 200. 1801.

P lan ts  m edium -sized to  robust, ligh t to  dark  green , som etim es yellowish, 

m ostly shiny, som ew hat dendroid, com planate , m ostly irregu larly  branched; 

b ranches som etim es becom ing a tte n u a te . A xillary hairs w ith  sho rt-quad ra te  

s ta lk  ce ll, m ostly  golden-brow n, and long rec tan g u la r cells above; paraphyllia 

p resen t or ab sen t, sca rce  to  abundant, filam en tose  to  foliose; pseudoparaphyllia 

p re se n t, filam en tose  to  fo liose. Som etim es w ith a  creeping  prim ary  stem ; prim ary 

s te m  leaves e re c t, e rec t-sp read in g  to  fa lc a te , triangu lar, lanceo la te , broadly 

o v a te  to  obovate , o f te n  d ecu rren t, a c u te , narrow ly acu te  or som etim es form ing 

a  long acum en; m argins e n tire  to  sligh tly  se rra te , recurved  to  plane a t  base; 

c o s ta  ab sen t or p resen t, short-double  to  single; upper m edian cells fusiform  to  

lin ea r, basal cells  m ostly rec tan g u la r; a la r  cells  u n d iffe ren tia ted  to  d iffe ren tia ted , 

sh o rt-q u ad ra te . Secondary stem  perpend icu lar to  pendent from  su b stra te , 

unbranched to  p innate, com planate ; s tem  and branch leaves e re c t, e rec t-sp read ing  

to  spreading , sm ooth to  strongly  undulate, ov a te -lig u la te , oblong-lugulate, 

ob long-lanceo late  to  lig u la te , sligh tly  concave to  f la t , som etim es secund, obtuse, 

broadly  a c u te , a c u te  to  narrow ly a c u te ; m argins en tire  to  s e rra te , recurved  to  

p lane a t  base; c o s ta  sh o rt and double to  som etim es single; ap ica l cells rhom bic, 

rhom boidal to  fusiform , upper m edian ce lls  fusiform  to  linear, basal cells linear 

to  rec tan g u la r, p itted  or unp itted ; a la r  cells m ostly sh o rt-q u ad ra te . A utoicous. 

Perigon ia l leaves  concave, lan ceo la te , sligh tly  ap icu late ; m argins en tire ; co sta  

ab sen t; upper m edian ce lls  rec tan g u la r. A ntherid ia globose to  cy lindrical.
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P e ric h a e tia l  leaves oblong, ob long-lanceolate  to  ovate-subu la te , abruptly  to  

gradually  acu te ; m argins e n tire  to  slightly  s e rra te  a t apex; c o s ta  absent or p resen t, 

reach ing  m id-leaf; upper m edian cells  fusiform  to  linear, p itted  or unp itted . 

S e ta  sh o rt to  long, sm ooth; capsule im m ersed to  long-exserted , e re c t, cylindric, 

oblong, to  globose; exo th ec ia l ce lls  sh o rt-q u ad ra te  to  rec tan g u la r; s to m a ta  p resen t; 

annulus absen t; operculum  conic, sho rt to  long ro s tra te ; peristom e double, 

exostom e te e th  lan ceo la te , sm ooth  to  densely papillose, som ew hat c ro ss -s tr ia te  

a t  base, som etim es p e rfo ra te ; endostom e rudim entary  or w ell developed, w ith 

a  low to  high basa l m em brane, segm ents narrow -lanceo la te , keeled, sm ooth to  

densely papillose, som etim es p e rfo ra te . Spores spherical, papillose. C alyp tra  

cu cu lla te  or m itra te .

This genus is defined  by asym m etric  and dim orphic leaves. A ccording 

to  Index M uscorum (van der Wijk e t  a l., 1959-1969) th e re  are  42 species of N eckera 

ou tside of the neo trop ics. Asia contains th e  la rg es t num ber w ith 29. A 

chrom osom e num ber o f 10 has been  rep o rted  in N eckera com planata . N. crispa, 

N. h im alayana, N. hum ilis and N. pennata  (F ritsch , 1982). However, varia tions 

o f 11 or 12 have been observed.

Key to  sections

1. C apsules im m ersed; s e ta e  0.5 mm long; p e rich ae tia l leaves ovate -subu la te  

to  oblong-subulate

S ec t. N eckera

2. C apsules m ostly  ex serted ; s e ta e  2.0 mm long; p e rich ae tia l leaves oblong, 

obtuse to  abrup tly  sho rt ap icu la te

S ec t. Leiophylla
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N eckera hedwig se c t . N eckera

N eckera  s e c t . C ryptopodia Rohling, D eutschl. FI.

C ryp t. Gew. ed. 2, 3: 82. 1813.

Key to  species of se c t. N eckera

1. Paraphyllia  very abundant along s tem , about 0.5-2.0 mm long

2.

2. Stem  leaves m ostly sligh tly  concave to  concave, no t undulate

1. N. obtusifolia

2. S tem  leaves m ostly p lane, no t concave, m ostly undulate

3.

3. P e ric h a e tia l leaves oblong-lanceo late , acu te , 5.0-6.0 mm long; known 

only from  Ecuador

2. N .sp ru cean a .

3. P e ric h a e tia l leaves oblong-ovate, subu la te , som etim es filiform  3.0-4.0 

(6.0) mm long; known from  C e n tra l A m erica

4.

4. S tem  leaves lanceo la te , le a f  apex narrow ly a c u te

3. N. pachycarpa.

4. Stem  leaves o va te  to  oblong-lanceo late , le a f  apex acu te  to  broadly 

acu te

4. N. ehrenbergii.

1. Paraphyllia  sc a rc e  to  absent, when p resen t m ostly  sm all som etim es reach ing  0.5 

(rarely  1.0) mm long

5.
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5. S tem  leaves m ostly e re c t, lan ceo la te

5. N. angustifo lia

5. S tem  leaves e rec t-sp read in g  to  spreading, oblong-ligulate

6 =

6. P lan ts very glossy (iridescen t green); s tem  leaves m ostly f la t , rare ly  

undulate ; known only from  southern  Brazil, Paraguay , Uruguay and 

n o rth eas te rn  A rgen tina

6. N. v illae -ricae .

6. P lan ts  m ostly  dull to  slightly  shiny; s tem  leaves undulate, ra re ly  f la t; 

no t re s tr ic te d  to  so u th eas te rn  South A m erica.

7. N. scabridens.

1. N eck era  ob tusifo lia  Taylor, London J .  Bot. 7: 193. 1848. Type. Ecuador.

P ichincha, 1827, Jam eson  s. n. (lec to type , FH!; iso type, NY!).

(Fig. 6A a-d).

Slender to  sligh tly  robust p lan ts, 4.0-13.0 cm ta ll, d a rk - to  lig h t-  g reen , 

to  yellow , slightly  shiny, irregu lary ly  p innate . A xillary hairs 6 cells long, the  

2 s ta lk  ce lls  golden-brow n, quadra te; paraphyllia  abundant, filam entose to  foliose, 

ca . 0.5-1.0 mm long; pseudoparaphyllia filam en tose  to  foliose. P rim ary  stem  

leaves appressed  when dry, e re c t  to  e rec t-sp read ing  when w et, obovate to  

lan ceo la te , 0.5-1.0 mm long; ap ical cells  linear, 39-52 um long, 4 um wide, m edian 

cells  lin ea r, 39-52 um , long 6 um wide, rec tan g u la r basal cells, 39-65 um long, 

6 um wide, a la r ce lls  d iffe re n tia te d , quad ra te . S tem  leaves e re c t to  

e rec t-sp read in g , oblong-ligulate, 2.0-3.0 mm long, 1.0 mm wide, slightly  concave, 

som etim es secund, m ostly  not undulate obtuse to  broadly acu te ; m argins en tire , 

m argin recu rv ed  below (especially  in c e n tra l leaves); co s ta  short and double,
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Fig. 6. A, N eckera  ob tusifo lia  (Jam eson s. r... FH). a , p e ric h ae tia l lea f, 
x40; b, s tem  leaves, x40: c , s tem  le a f  apex , showing ce lls , 
x40; d, s tem  le a f  upper m edian cells, x40. B, N eckera  
sp ru eean a  (Spruce s . n ., NY), a , s tem  lea f , x40; b, s tem  
le a f  apex , showing ap ica l ce lls , x400; c , s tem  le a f  upper 
m edian ce lls , x400; d, p e ric h ae tia l lea f, x40.
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1/4 to  1/2 of le a f  leng th , som etim es single; ap lica l cells rhom boidal, 21-31 um 

long, 4-6 um wide, upper m edian cells linear, 52-60 um long, 4-6 um wide, basal 

cells linear to rectangu lar, 52-78umbng, 4-6 um wide, slightly  p itted , a la r cells d istinct, 

q uad ra te ; b ranch leaves som ew hat sm aller than  stem  leaves. Autoicous. 

P e r ic h a e tia l  leaves oblong, inner leaves 4-5 mm long, 1.0 mm wide, abruptly  

to  g radually  a cu te ; m argins e n tire ; co sta  present or absent, reaching m id-leaf; 

ap ica l cells linear, 52-78 um long, 4 um wide, upper m edian cells linear, 78-130 

um long, 6 um wide, basal ce lls  rec tangu lar to  linear, 78-130 um long, 6-8 um 

w ide. S e ta  short, ca . 0.5 mm long; capsule cylindric , 2.0 mm long; exo thecia l 

ce lls  rec tan g u la r, 52 um long, operculum  conic, sh o rt- ro s tra te ; peristom e double, 

exostom e lan ceo la te , s tr ia te  a t  base, sparsely papillose to  nearly  sm ooth above; 

endostom e slender, sm all, from  a low basal m em brane, nearly  sm ooth, keeled. 

C alyp tra  cucu lia te . Spores papillose, 39 um in d iam eter.

Distribution and Ecology. (Fig. 7A). N eckera obtusifo lia  is known form V enezuela, 

Colom bia and Ecuador. I t  occurs in param os from  2900 to  4000 m. I t commonly 

grows epiphytically .

Specim ens exam ined. COLOMBIA. Cundinam arca: Andes Bogotenses, betw een 

T ipaquira and Pacho, 2000 m, Weir s. n. (NY).

VENEZUELA. M erida: G ranates' Param o, G ranates' farm , along Rio 

G ranates, 3000-3100 m, 20 Feb 1985, G riffin PV-977 (NY); Trujillo: El Jabon, 

SE and above C arache , 2900-3300 m, 6-9 Mar 1985, G riffin  e t  a l. PV-1287 (NY).

ECUADOR. C otopaxi: Param o de C ctopilalan , 4000 m, 2 Feb 1984, 

L aegaard  51288G (NY), Parque N acional Cotopaxi, ca  5 km from  en tran ce , 3400 

m, 30 O ct 1983, S teere  26973 (NY), A rea R ecreacional El Boliche along road 

c a  4 km S of R ailroad S ta tion , 3500 m, 15 Dec 1983, Buck 9901 (NY); Im babura:
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Fig. 7. D istribu tion  maps of: A, N eckera  obtusifo lia; B, N. spruceana;
C, N. pachycarpa  (square), N. ehrenberg ii, N. angustifo lia  
(star); D , N. v illae -ric a e .
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W est slope o f  C o rd illera  O ccidental, on old tra i l  to  In tag , via Selva A legre region, 

3500 m, 24 Nov 1943, S teere  9221 (NY), E side of C erro  C o tacach i, NW of 

C o ta c ac h i, 3500 m, 21 Nov. 1978, Lewis 78-2620 (NY); Napo: E aste rn  C ordillera , 

E slope km 212.5 Q uito-B aeza road, n ea r head o f Lago de P ap a llac ta , 3200 m, 

4 Nov 1983, S te e re  27066 (NY); P ichincha: E slopes o f Volcan P ichincha, above 

Q uito, 3000-3500 m, 30 Ja n  1981, Balslev 1709 (NY), Andes Q uitenses, Spruce 

1345 (NY), P ich incha, 3 Feb 1847, Jam eson s. n. (FH), C erro  Pasochoa, S o f Quito, 

3200 m, A ndrade 134 (NY), W estern C ord illera , Laguna M ojanda-M alchingui road 

(old road  O tavalo -Q uito  mule tra il) , 3500 m, 23 O ct 1983, S teere  26725 (NY).

Discussion. N eckera  ob tusifo lia  is easily  recogn ized  vege ta tive ly  by the  abundant 

paraphy llia  along the  s tem , and concave leaves w ith  obtuse to  broadly acu te  

ap ices . These fe a tu re s  a re  also d iagnostic for N. andina. On th e  basis o f the  

sporophyte  th e  tw o species can  be se p a ra te d  since  in N. ob tusifo lia  th e  short 

s e ta e  (reaching  to  0.5 mm long) re su lts  in an im m ersed  capsule. The se ta e  in 

N. and ina  a re  2.0-3.0 mm long, thus th e  capsule is ex serted . Also in the  N. 

o b tu sifo lia  th e re  is a  low basal m em brane in the  endostom e. P e ric h a e tia l leaves 

in both  species a re  very sim ila r, if n o t iden tica l. P lan ts  bearing sporophytes 

a re  com m on. The p resence of abundant paraphyllia , a  single co sta  and autoicous 

sex u a lity  w ere used by S teere  (1948) to  se g re g a te  N. obtusifo lia, N. sp ruceana 

and N. m enziesii in to  the  genus M etaneckera . P araphyllia  a re  comm on in o ther 

sp ec ies  o f South and C e n tra l A m erica  ( th ree  o ther), especially  in those th a t  reach  

h igher e leva tions. A single co s ta  may be frequen tly  found w ithin one p lan t of 

a  sp ec ies  w ith  double co stae . In conclusion, the  c h a ra c te rs  chosen to  seg reg a te  

th ese  species fa ll w ith in  th e  lim its  of th e  genus N eckera .

This taxon  is known from  very few collections desp ite  the  ex tensive work 

done in param os o f South A m erica. It seem s to  be lim ited  to  p ro te c te d  fo re s t
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a re a s  in param os o f V enezuela, Colom bia and Ecuador. The southernm ost point 

in its  range is the  slopes of C otapaxi in  Ecuador. N eckera  obtusifo lia  is one 

o f the  th re e  species found a t  e leva tions h igher than  3,000 m in th e  neotropics. 

This taxon  seem s to  occupy th e  no rthern  Andes while N. andina is found from 

Ecuador to  P eru  and Bolivia.

2. N eck era  sp ruceana M itten , J .  Linn. Soc., Bot. 12: 456. 1869. Type. Ecuador.

Andes Q uitenses, in m onte T itaicun , 11,000 ped., Spruce 1341 (holotype,

NY!). (Fig. 6B a-d).

Medium sized to  robust p lan ts , to  15 cm  ta ll, d a rk -to  ligh t-g reen , shiny, 

irregu larly  p innate . A xillary ha irs  4-6 ce lls  long, s ta lk  ce ll golden-brow n, short 

q uad ra te ; paraphyllia  abundant, filam entose  to  foliose, (0.5)1.0-2.0 mm long; 

pseudoparaphyllia filam en tose  to  foliose. P rim ary stem  leaves obovate, 1.0 mm 

long, a c u te ; margins e n tire  to  som etim es s e rra te  a t  apex; co sta  p resen t or absent; 

upper m edian cells  fusiform , 26-39 um long, 4 um wide, a la r  cells slightly  

d iffe re n tia te d . Stem  leaves e re c t  to  e rec t-sp read ing , ob long-ligulate, (3.0)4.0-4.5 

mm long, 1.0 mm wide, undulate, a c u te  to  broadly acu te , som etim es short 

ap icu la te ; m argins en tire , som etim es recu rved  a t  base; co sta  sh o rt, double to  

single, 1/4 -  1/2 o f le a f  length; ap ica l cells  rhom boidal to  fusifo rm , 15 um long, 

8 um wide, upper m edian cells  lin e a r, (39)47-52 um long, 6 um wide, basal cells 

lin ea r to  rec tan g u la r, 65-100 um long, 8 um wide, p itted , a la r cells  d istinc t, short 

qu ad ra te . A utoicous. P e ric h a e tia l leaves  ob long-lanceolate , 5.5-6.0 mm long, 

1.5-2.0 mm wide, acu te ; m argins e n tire  to  slightly s e r ra te  a t  apex; co sta  present 

o r ab sen t, sh o rt and double to  single, 1 /4  to  1/2 o f le a f  length ; upper median 

ce lls  linear, 100 um long, 8 um w ide. S e tae  short, 0.8 mm long, yellowish; capsule 

ovoid-cylindric, 2.0-3.5 mm long; exo'iheeial cells irregu larly  sh o rt rec tangu lar
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to  rounded-quadrate, 26-31 um long; peristom e double, exostom e on fro n t su rface  

s tr ia te  a t  base, papillose above, sparsely  papillose a t  back; endostom e w ith  a 

low basal m em brane, segm ents narrow  lanceo la te , sm ooth  on both su rfaces , 

p e rfo ra te , keeled; operculum  c o n ic -ro s tra te . C a lyp tra  m itra te . Spores papillose, 

39 um in d iam eter.

D is tr ib u tio n  and Ecology. (Fig. 7B). This taxon is only known from  Colom bia 

and Ecuador w here i t  is found in Polylepis fo rests . It occurs from  3000 m and 

h igher.

Specim ens exam ined. COLOMBIA. Valle: Param o de Pan de A zucar, 3700 m, 

27 Jun  1987, Churchill e t  al. 15300 (NY).

ECUADOR. Azuay: Panam erican  Highway S betw een  Loja and C uenca, 

40-50 km N of Ona, 3350 m, 24 Sep 1982, S teere  e t  al. 25932, 25937 (NY), around 

Laguna T oreadora in Parque N acional de Cajas, ca  35 km WNW of Cuenca, 3950 

m, 14 Jun  1979, L d jtnan t 14823 (NY), from Soldados E along th e  road  u n til Hda. 

San V icente (W of Cuenca) 3300 m, 5 Jan  1981, Balslev 1561 (NY); C otopaxi: 

A rea  R ecreac iona l El Boliche, along road ca  4 km S of R ailroad  S tation , 3500 

m, 15 D ec 1983, Buck 9867, 9904 (NY), Param o de C otopila lan , 4000 m, 2 Feb 

1984, L aegaard  51283B (NY), N ational Park Cotopaxi, on N slope of Cotopaxi 

volcano, 3950 m, 14 Jan  1984, L aegaard  51068B (NY), N slopes o f Rum inahui, 

4100-4300 m, 28 O ct 1982, Balslev e t  al. 13387 (NY); P ich incha: C ord illera  

O rien ta l, ju s t W of sum m it along Q uito-B aeza road, 4000 m, 16 Ja n  1981, S teere  

E-2Q0 (NY); Tunguragua: Mount C arguairazo , Spruce 1340 (NY), T itiacun , Spruce 

1341 (NY).
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Discussion. The large  p e rich ae tia l leaves in fully m atu re  sporophytes a re  a  good 

distinguishing c h a ra c te r  fo r th is species. These m ay reach  6.0 mm long or m ore. 

V egeta tive ly , th e  species may be recogn ized  by th e  abundant som etim es branched 

paraphyllia  th a t  reach  2.0 mm long. It is d istinguished from  N. obtusifo lia  by 

th e  d is tin c tly  undulate  leaves w ith  an a c u te  apex. N eckera  sp ruceana is probably 

m ost closely  re la te d  to  N. ehrenberg ii since both  share  th e  sam e peristom e type, 

le a f  shape, and  p resence  of paraphyllia , although in  N. sp ruceana these  a re  longer 

and m ore developed. The tw o ta x a  a re  kept se p a ra te  because, in sp ite  o f the  

s im ila ritie s , th e  p e rich ae tia l leaves a re  quite  d iffe re n t in shape. In N. spruceana 

they  a re  ob long-lanceo late  to  e llip tic , no t ending in a filiform  apex  while those 

o f N. eh renberg ii range  from  o b o v a te -lig u la te  to  oblong and abruptly  subu la te  

(see N. ehrenberg ii for fu rth e r discussion).

O utside o f Colom bia and Ecuador no m a te ria l s tud ied  showns the  

com bination  o f c h a ra c te rs  described  above. The species is only known from  

P ich incha, P arque  N acional de C ajas, slopes o f A n tisana  and C otopaxi. In these 

lo ca litie s  i t  ap p ears  to  be found higher than  3000 m and com m only around 4000 m.

3. N eck era  pachycarpa Schim per ex  B escherelle  Mem. Soc. Sci. N at. Cherbourg 

14: 220. 1872. Type, M exico. Faro , L iebm ann s. n. (in herb . Schimper) 

(holotype, BM!) (Fig. 8A a-d).

P lan ts  medium sized , 4-5 cm  ta ll ,  yellow -green , slightly  glossy, irregu larly  

p in n ate . A xillary hairs 6-7 ce lls  long, s ta lk  c e ll sho rt, q u ad ra te ; paraphyllia 

abundant, filam en tose  to  foliose, m ostly un ise ria te  to  occasionally  b ise ria te , 

1.0 mm long; pseudoparaphyllia fo liose. P rim ary  s te m  leaves m ostly  e re c t, fa lc a te  

a t  apex , lan c e o la te  from  a  broad base, 0.5-1.0 mm long, 0.4-0.5 mm wide, a c u te  

to  narrow ly  a c u te , som etim es form ing a  long acum en; m argins e n tire  to  sligh tly
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Fig. 8. A, N eck era  pachycarpa  (L iebm an s .n ., BR1). a , la te ra l  s tem  lea f , 
x40; b , s te m  le a f  apex, showing a p ica l cells, x400; c , s tem  
le a f  upper m edian ce lls , x400; d, p e ric h a e tia l le a f , x40. B, 
N eck era  eh renberg ii (E hrenberg  s .n ., BM). a , p e ric h ae tia l 
le a f , x40; b, la te ra l  s tem  le a f , x40; c , s tem  le a f  apex, 
showing ap ica l ce lls , x400; d, s te m  le a f  upper m edian ce lls , 
x400.
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s e r ra te , sligh tly  recu rved  a t  base; ap ical and m edian cells linear, 39-52 um long, 

4-6 um wide, basal cells  m ostly rec tangu lar, 39-52 um long, 6 um wide, a la r cells 

irregu larly  q u ad ra te . S tem  leaves e re c t  to  slightly  e rec t-sp read ing , strongly 

u ndu la te  w hen dry, undulate when w et, oblong-lanceolate, 5.0-5.5 mm long, 1.0 

mm wide, d is ta l keeled  m argin 0.3 mm wide a t  base, narrow ly acu te , decu rren t; 

m argins s e r ra te , recu rved  a t  base; co sta  short, double or absent; ap ica l cells 

lin e a r, 39 um long, 6 um  wide, upper median cells linear, (65) 78 (92) um long,

6 um  wide, b asa l ce lls  rec tan g u la r, (65) 92-96 (100) um long, 6-8 um wide, a la r 

c e lls  m ostly qu ad ra te , 13-18 um long, th ick-w alled . A utoicous. P e rich ae tia l 

leav es  o va te -subu la te , 6.0-8.0 mm long; m argins se rra te  a t  apex; co s ta  absent; 

a p ic a l cells  lin ea r, 65-84 um long, 4-6 um wide, upper m edian cells linear, 130-150 

um  long, 4 um  wide, basa l cells rec tangu lar, (78) 130 um long, 8-10 um wide, 

p i t te d  th roughou t, excep t a t  base. Setae very short; capsule e re c t, globose,

1.0-1.5 mm long, sm ooth; exo thec ia l cells m ostly sho rt quad ra te , 39-52 um; 

p eris tom e double, hyaline, exostom e lanceo la te , densely papillose, trab ecu la te ; 

endostom e reduced , frag ile , papillose, segm ents p e rfo ra te . Spores 8 um in 

d iam e te r, s trong ly  papillose.

D istribu tion . (Fig. 7 C). Only known form  type co llection  in M exico.

Specim ens exam ined . MEXICO. Faro , Liebmann in herb. Schim per (BM).

D iscussion. The e re c t, ob long-lanceolate leaves w ith narrow  le a f  apices help 

to  iden tify  th is  species. Some leaves may have distincly recu rved  basal margins.

Crum (1951), in his study o f Mexican mosses, considered th is species 

conspecific  w ith  N. ehrenberg ii, a  conclusion not followed in th is tre a tm e n t since 

a  com parison o f type  m ate ria ls  suggested  th a t  th ese  tax a  a re  d istinct. Wagner's
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(1951) c ircum scrip tion  of N. pachycharpa as having s te m  leaves w ith a narrow  

le a f  apex  is follow ed here . This fe a tu re  is no t p resen t in any of th e  high elevation  

paraphyllia-bearing  species o f South A m erica  (e.g ., N. spruceana, N. ob tusifo lia, 

and N. andina).

4. Neckera ehrenbergii C. M uller, Syn. 2: 25. 1850. Type. M exico: C.

E hrenberg  (lec to ty p e , BM!; isotype, NY!).

N eckera  hornschuchiana C. M uller, Syn. 2: 51. 1850. Type. M exico: Deppe 

& Schiede (lec to ty p e , BM!).

N eckera  rem o ta  Bruch & Schim per ex C . M iilier, Syn. 2: 51. 1850, nom. 

nud. Based on: M exico. O rizaba, Liebm ann (BM).

N eckera  ch lorocaulis C. M uller, Syn. 2: 663. 1851, fide W agner (1952). Type. 

M exico. M ichoacan, C erro  San Andres, Mar 1849, C hrism ar (n. v.).

N eckera  liebm anni Schim per ex B escherelle , Mem. Soc. Sci. N at. C herbourg 

16: 220. 1872. Type. M exico. O rizaba, Liebm ann (isotype, BM!).

N eckera  lep tophy lla  Schim per ex B escherelle , Mem. Soc. Sci. N at. Cherbourg 

16: 220. 1872. Type. M exico. O rizaba, Liebm ann (isotvpe, BM!).

(Fig. 8B a-d).

R obust to  m edium  sized  p lan ts , 4-6 (10) cm  ta ll, pale to  dark -g reen , 

irregu larly  branched. A xillary hairs 4-5 cells  long, s ta lk  ce ll d iffe re n tia te d , 

2 sh o rt q u ad ra te  cells; paraphyllia  abundant along s te m , especially  in lea f axils, 

0.5-1.0 mm long; pseudoparaphyllia m ostly  foliose. P rim ary  stem  leaves broadly 

ovate  becom ing trian g u la r tow ard  apex, 0.6-O.5 mm long, acu te , d ecu rren t; m argins 

e n tire ; c o s ta  very  sh o rt or absent; ap ica l cells  linear, 26 um long, 4 um w ide, 

upper m edian ce lls  lin ea r, 39-52 um long, 4 um w ide, basal ce lls  irregu larly
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rec tan g u la r  to  lin ea r, 26-44 um long, 6-8 um wide, a la r  cells d iffe re n tia te d ,

irreg u la rly  q u ad ra te . Secondary s tem  leaves e rec t-sp read ing  to  spreading,

undulate , ova te-ob long-ligu late  to  ob long-lanceo late , (3.0) 3.4-3.7 (4.0) mm long,

1 .0-1 .4  mm wide a t  mid poin t, 1.2-1.4 mm wide a t  w idest le a f  base point, 

d e c u rre n t, a c u te  to  broadly acu te ; m argins e n tire , som etim es sligh tly  s e r ra te , 

rev o lu te  a t  le a f  base, to  1 /4 o f le a f  len g th , som etim es only a t  auric les; c o s ta  

sh o rt and double; ap ica l cells rhom boidal, (23)31-39 um long, 6-8 um wide, upper 

m edian ce lls  linea r, 47-65 um long, 6 um wide, basal cells  rec tangu la r

(52)65-78(100) um long, 8 um wide, p itte d  or unp itted , a la r  cells d iffe re n tia te d , 

q u a d ra te  to  sh o rt rec tan g u la r. A utoicous. P e ric h a e tia l leaves oblong-subulate,

4 .0-6.0 mm long, subu la te  sho rt to  long, sm ooth  to  som etim es rugulose; m argins 

e n tire  to  sligh tly  s e rra te  above; c o s ta  p resen t or absen t; ap ica l cells linear,

78-100 um long, 6-8 um wide, upper m edian ce lls  lin ea r, 100-140 um long, 6 um 

w ide, basal ce lls  rec tan g u la r, 130-170 um long, 10-13 um wide. S e tae  0.5 mm 

long; capsules cy lindric , 1.5-2.0 mm long; exo th ec ia l cells quadra te  to

sh o rt-re c ta n g u la r , 30-50 um long; exostom e w ell developed, te e th  lanceo la te , 

papillose, som etim es p e rfo ra te  in th e  upper half; endostom e w ell developed to  

s ligh tly  reduced , w ith  a  high basal m em brane, segm en ts keeled, p e rfo ra te  in 

th e  upper ha lf, sligh tly  papillose to  sm ooth . Spores 28 um in d iam ete r, densely 

papillose.

D istribu tion  and  Ecology. (Fig. 7C). This species is an  epiphyte in cloud to  

oak fo re s ts  a t  e leva tions from  2000 to  3500 m from  M exico to  Panam a, Ecuador 

and  Peru .
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R epresentative specim ens exam ined. MEXICO. C hiapas: Southw est of M exican 

Highway 190 n e a r R ancho Nuevo, abou t 9 mi SE of San C ristoba l las  Casas, 3000 

m, 20 Aug 1966, Breedlove 15143 (MO); D is trito  F edera l: About 43 km

southw ard from  M exico C ity  along highway to  C uernavaca , 2600 m, 7 May 1938, 

Frye 2728 (G, NY), D esierto  de los Leones, 2990 m, 15 Ja n  1967, D elgadillo 

1284 (NY); H idalgo: 5 m i E o f A caxochitlan  edge o f Lake T ejocotal, 2000 m, 

21 Feb 1961, M cG regor 16386 (NY); Hidalgo: 5 mi E o f  A caxochitlan  edge of 

Lake T ejoco ta l, 2000 m, 21 Feb 1961, M cGregor 16386 (NY); Ja lisco : El C uarton, 

above M anantlan , 2500 m , 30 Ju l 1949, Crum 1204 (NY); Mexico: Volcan de 

Toluca, 3500 m, 7 Sep 1892, Pringle 18a (G, MO, NY), W est slope o f P opoca tepe tl, 

S ierra  N evada, 3500 m, 23 O ct 1966, H erm ann 20776 (FH, NY); M ichoacan: 6 

miles E o f  PulviHa on Hwy, 15 Aug 1970, N orris e t  al. 15684 (NY); O axaca: Llano 

de las F lores, 20 km beyond Ix tlan  de Ju a rez  tow ard  Tuxtepec in th e  S ierra Ju a rez , 

3000 m, 3 Jan  1960, Sharp M59170 (MO); V eracruz: Ja lap a , 1400 m, D ec 1907, 

A rsene 7996 (NY).

GUATEMALA. C him altenango: Along road n e a r C him altenango, 1950

m, 23 Ja n  1974, R ichards e t  a l. 2904 (MO); H uehuetenango: S ierra  de

C uchum atanes, beyond La P radera , km 32, 3300 m, 31 D ec 1940, Standley 81742 

(NY), 81764 (FH); Q uetzaltenango; Las M ajadas, near Q uetzaltenango , 2300 m, 

Jan  1962, Vogel B-9020 (NY), m ountains SE of P a lestine  on old road  to  San Juan  

O stuncalco, 2550-2850 m, 21 Jan  1941, Standley 84243 (FH); Quiche: 8 km E 

of Los C inquen teros, 2550 m, 25 Ja n  1974, R ichards e t  a . 2957 (MO, NY); San 

M arcos: M t. be tw een  San M arcos and Serchil, 2700-3150 m, 30 Jan  1941, Standley 

85419 (FH, NY); Solola: Volcan San Pedro, no rth -fac ing  slopes tow ards Lago de
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A titlan  above San Pedro Village, 1800-3200 m, 7 Jun  1942, S teyerm ark  47240 

(NY), Volcan de A gua, 3000-3300 m, 22 Mar 1905, Maxon 3716 (NY); Totonicapan: 

Marfa Tecun fo re s t, 3000 m, 15 Ja n  1974, M olina e t  a l. 30397 (NY).

PANAMA. Chiriqui: A lto Pineda, C erro  Punta , 11 Apr 1979, Salazar 1142 

(NY), E slope o f Volcan de Chirique (Baru) WNW of Boquete, 2200-2300 m, 19 

Nov 1975, D avidse e t  al. 10183 (MO).

ECUADOR. Pichincha: Andes Q uitenses, Spruce 1343 (BM, G, NY).

PERU. A m azonas: C hachapoyas, C hanchillo , 31 Aug 1973, Hegw ald e t

al. 6746 (NY).

Discussion. A lthough N. ehrenberg ii is qu ite  a  variab le  taxon  both gam ethphytically  

and sporophytically , i t  may be distinguished by th e  recu rved  m argin tow ard  the 

lea f  base and paraphyllia  from  0.5-1.0 mm long. A m ajor source of varia tion  in 

th is species is th e  p e rich ae tica l le a f  apex ranging from  sh o rt-  to  long-subulate. 

These tw o e x trem es  do not seem  to  be re la te d  to  any specific  p a tte rn .

Previous a u th o r (T herio t, 1928; B arth ram , 1949; W agner, 1951) suggested  

the  sam e synonym s given h e re  fo r th is taxon. T here  is no c le a r  cu t d istinction  

betw een specim ens showing p e ric h ae tia l leaves  w ith a  long filiform  apex  and
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short endostom e to  those w ith  sh o rt subulae w ith w ell developed peristom e, 

especially  since in many of the  co llections stud ied  th e  com bination o f p e rich ae tia l 

leaves w ith  long subulae and w ell developed endostom es, was com m only found.

A t the  sam e elevational range (2000-3000 m) a t  which th is species occurs, 

is found N. scabridens in th e  Andes. M ateria l from  the  Andes is considered d istinc t 

because is does not show the  c lea rly  recurved  m argin and paraphyllia , diagnostic 

fea tu re s  o f N. ehrenbergii. Also, the  endostom e in N. ehrenbergii is not 

tra b e cu la te  as in the  Andean co un te rpart.

5. N eckera angustifclia  C M uller, Bot. Z eit. 5: 828, 1847, Type. Mexico.

C l. Miguel com m unicavit. (lecto type, BM!). (Fig. 9A a-e).

Mostly robust to  medium sized plants, 6-10 cm ta ll, irregu larly  branched. 

A xillary hairs 4-5 cells long, 2 short quadrate  s ta lk  cells; paraphyllia  sca rce  or 

absent; pseudoparaphyllia fo liose. P rim ary stem  leaves lan ceo la te , plane, fa lc a te ,

1.0-1.5 mm long, acu te ; m argins e n tire ; co sta  absent; ap ica l ce lls  linear, 44 um 

long, 6 um wide, upper median cells linear, 39-52 um long, 6 um wide, basal cells 

rec tan g u la r, 52 um long, 3 um wide, p itted . Secondary s tem  leaves e re c t  to  

slightly  erec t-sp read ing , ob long-lanceolate to  lan ceo la te , 4.5-5.0 mm long, 1.0 

mm wide a t  le a f  mid point, 1.0-1.4 mm wide a t  w idest po in t a t  base, deeply 

undulate when dry, slightly  decu rren t, a cu te ; m argins en tire ; c o s ta  m ostly single, 

1/2 to  2/3 of le a f  length; ap ica l cells  rhom bic to  rhom boidal, 21-26 um long, 

8 um wide, upper m edial cells  linear, (50) 52-63 (92) um long, 6-8 um wide, 

som etim es p itted , based cells rec tan g u la r, (63) 65-78 (100) um long, 6-8 um wide, 

p itted , a la r  cells w e a k l y  d iffe re n tia te d  in d ista l m argin of folded lam ina. 

A utoicous. P e ric h a e tia l leaves ob long-lanceolate-subulate , 6.0-7.0 mm long;
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Fig. 9. A, N eckera  angustifo lia  (Ju a re z  964, MO), a, la te ra l  s tem  leaf, 
x40; b, c e n tra l  s tem  le a f , x40; c, s te in  le a f  apex, showing 
ap ica l ce lls , x400; d, s tem  le a f  upper m edian ce lls , x400; 
e , p e ric h ae tia l lea f , x40. B, N eckera  v illae -ricae  (H erte r 
9377, NY), a , la te ra l  s te m  lea f, x40; b, c e n tra l s tem  lea f, 
x40; c , s tem  le a f  apex, showing ap ica l cells , x400; d, stem  
le a f  upper m edian ce lls , x400; e, p e rich ae tia l lea f , x40.
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m argin  s e r ra te  a t  apex; c o s ta  p resen t; ap ica l cells linear, 65-92 um long, 6-8 

um wide, sligh tly  p itte d , m edian cells  lin ea r, 65-78 um long, 8 um wide, p itted , 

basal cells rec tan g u la r, 39-65 um long, 13 um wide. S e tae  very short, 0.5 mm 

long; capsule  globose, 1.5 mm long; exo thec ia l cells m ostly rec tan g u la r, 

th in-w alled , 52-92 um long, 21 um wide; peristom e single, exostom e te e th  

lan ceo la te , s t r ia te  below, sm ooth  above. C alyp tra  not seen . Spores 26-28 um 

in d iam ete r, papillose.

D istribution and Ecology. (Fig. 7C). I t  is known only from  Mexico in th e  Quercus 

fo re s t a t  2000 m ete rs . N eckera  angustifo lia  grows as an epiphyte in shaded and 

w et a reas .

Specim ens exam ined. MEXICO, no co llec to r (BM); V eracruz: T laco tepec , 13 

km N of H uayacoco tla , 2000 m, 29 Mar 1979, Gil Ju a rez  964 (MO).

D iscussion. This species is easily  recognized  by its erect; narrow ly lan ceo la te  leaves 

and p resen ce  o f exostom e only. It is known only from  the  type loca lity  and 

T laco tep ec  in  V eracruz.

6. N eckera v illa e-r ica e  B escherelle , Mem. Soc. Sci. N at. Cherbourg 21: 264. 

1877; N eckeropsis villae- r ic a e  (Bescherelle) B rotherus, N at. P fl. ed. 

2, 11. 188. 1925. Type. Paraguay . G uaira: Villa R ica, Balansa 1254 

(holotype, BM!). (Fig. 9B a-e).

P lan ts  sm all to  medium sized, 3-5 cm ta ll, ligh t green , glossy, som etim es 

dendroid to  irregu larly  p innate . A xillary hairs o f 3-4 rec tan g u la r cells , sta lk  

ce ll golden-brow n, sh o rt quad ra te ; paraphyllia  absent; pseudoparaphyllia foliose
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or filam en to se , 0.5-1.0 mm long. P rim ary  s tem  leaves e re c t, de lto id , subulate,

0.4-0.5 mm long, a c u te ; m argins e n tire ; co s ta  absen t or p resen t and very short 

and double; upper m edian cells  fusiform , 26-39 um long, 6 um wide, a la r  cells 

sho rt q u a d ra te . S tem  leaves e rec t-sp read ing  to  spreading, ligu la te , 2.5-3.0 mm 

long, 1.0 mm wide, f la t , plane, tru n c a te  to  obtuse or broadly acu te , sh o rt ap icu late ; 

m argins e n tire  to  slightly  c ren u la te ; co s ta  single or double, sh o rt, 1/4 o f lea f  

length , ap ica l ce lls  rhom bic to  rhom boidal, 26-39 um long, 8-13 um wide, upper 

m edian ce lls  fusiform  39-78 um long, 8-8 um wide, basal cells fusiform  to  linear, 

som etim es rec tan g u la r, (52)65-100 um long, 6-8 um wide, slightly  p itted , a la r 

cells sc a rc e ly  d iffe re n tia te d . A utoicous. P e ric h a e tia l leaves oblong-subulate, 

(3.0)4-4.5 mm long, 1.0 mm wide, acu te ; m argins en tire ; co sta  absen t; upper 

m edian cells , 78-100 um long, 6 um wide. S e tae  short, 1.0-2.0 mm long; capsules 

ovoid, 1.5-2.0 mm long; ex o th ec ia l cells q u ad ra te  to  irregularly  rec tangu lar, 

26 um in d iam eter; peristom e double, exostom e te e th  lanceo la te , s tr ia te  below, 

densely papillose above, w ith branched papillae, a t  back papillose; endostom e 

from  a  high basal m em brane, densely papillose, segm ents narrow ly p e rfo ra te , 

papillose a t  back. Spores 26 um in d iam ete r, papillose.

D i s t r i b u t i o n  and  E c o lo g y . (Fig. 7D). This taxon is known only from  

so u th eas te rn  B razil, Uruguay, Paraguay  and no rtheaste rn  A rgentina. It is 

freq u en tly  found as an epiphyte a t  0-200 m.

Specim ens exam ined. BRAZIL. P arana : Foz do Iguacu, Parque N acional do

Iguacu, along Rio Iguacu, 100-200 m, 22-23 Sep 1984, Vital 12018 (NY); Rio 

G rande do Sul: Sao M arinho, F o rque ta , 26 Aug 1984, Dal Pont e t  al. 244 (NY), 

Dois Irm&os, Aug 1934, Sehnem s. n. (FH), Colonia Nova, C ruz A lta  450 m, 10 

Aug 1905, Bornm iiller 6539 (FH), M unicipio de Lagoa Verm elha, along Rio Ligeiro,
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along BR-285, km 111, 11 Mar 1976, V ital 5699B, 5703B (NY), Municipio de V acaria, 

21 Ju l 1980, v ita l 9328 (NY); Sao Paulo: Municipio de Sarapui, C hacara  dos P iavas, 

Rio Itape tin inga , 7 Sep 1978, Yano 1186 (NY).

PARAGUAY. A lto P arana: Ciudad P resid en te  S troessner, 8 O ct 1984, 

Bordas 123A (NY); Itapua: C en tro  de D esarrollo  F o re sta l a t  km 428 on R u ta  

6, ju st W of A rroyo P irapo, 100 m, 10 O ct 1984, Buck 12168 (NY); P araguari: 

Parque N acional Ybycui, along tra i l  to  m irador, 200 m, 4 O ct 1984, Buck 11768 

(NY).

ARGENTINA. Buenos Aires: P u n ta  L ara, 23 Aug 1936, Kiihnemann 199

(NY).

URUGUAY. Florida: Rincon del Yi, 200 m, Sep 1926, H e rte r  424 (G, 

MO, NY); Lavalleia: S ierra  de Anim as, c a  65 km E o f M ontevideo, 22 Nov 1981, 

Landrum  3860 (NY); S aralleja : Villa Serrana 1 Nov 1959, G arcia  Zorron 1905 

(FH); T re in ta  y T res: T acuari, 50 m, Nov 1933, H e rte r  93977 (G), Tucuari, 7 

O ct 1961, G racia  Zorron 2877 (NY).

Discussion. M acroscopically, th is species is e a s ily  recognized  by th e  lustrous, 

ligh t g reen  color and non-undulate leaves. The g enera l a sp ec t is o f a N eckeropsis, 

especially  th e  le a f  shape and ce ll p a tte rn , and  indeed B rotherus proposed th a t  

th is  taxon  belongs th ere  but i t  is he re  considered m ore appropria te  in N eckera  

on th e  basis o f th e  following ch a ra c te rs : sh o rt co s ta , perigam ial s tru c tu re  (no 

le a f  like  paraphysis, p e rich ae tia l le a f  shape), capsule w ith  s to m a ta , and branched 

papillae  on th e  exostom e te e th . This taxon is an exam ple of the  problem  th a t  

ex ists in de lim iting  the  tw o gen era  (N eckera and N eckeropsis). N eckera  probably 

includes th e  species a ttr ib u te d  to  N eckeropsis. A d e ta iled  study  including Old 

World tro p ic a l ta x a  is needed to  c larify  this problem .
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7. N eck e ra  scab ridens C . M uller, Bot. Z e it. 5: 828. 1947. Type. C hile au stra lis  

in tru n c is  sylvarum  um brosarum  ad A ntuco Novbr, (no co llec to r given) 

( lec to ty p e , BM!).

N eck e ra  lindigii H am pe, L innaea 32: 149. 1863, syn . nov. Type. Colom bia. 

B ogota, Lindig s. n. ( lec to ty p e , BM!); M onserate, Tequendam a, Canoas 

e t  Fusagasuga ad a rbo res, 1900-2900 m, Jan-M ajo-Junio  Lindig s. n. (syn- 

ty p e s , BM!).

N eck e ra  b e rte ro an a  Schim per ex  M itten , J .  Linn. Soc., Bot. 12: 454. 1869, 

syn , nov. Type. C hile. Ad Q uillo ta, B ertero ; A rrique, L echler 670 

(holotype, NY!; iso type, BM!).

N eck era  bogotensis M itten , J .  Linn. Soc., Bot. 12: 454. 1869, syn. nov. 

Type. Colom bia. Andes Bogotensis, in te r  T ipaquira e t  Pacho 2000 m, 

ad  a rbo res, Weir 275 (holotype, NY!).

N eck era  a rg en tin ica  L oren tz  ex  C . Miiller, L innaea 42: 411. 1879, syn. nov. 

T ype. A rgen tina. C uesta  de Buyuyu, 15 Jun 1873, L orentz  s. n. (isotype, 

NY!).

N eck e ra  a ra u c a rie ti C. M uller, Bull. H erb. Boissier. 6: 115. 1898, syn.

nov. Type. B razil. Sa. C atharina: Serra  G eral, Jan  1890, Ule 647 

(syntype, NY!); Serra  do I ta t ia ia , Capao, 2000 m, 1894, Ule 1847 (syntype, 

H-BR!).

N eck e ra  m issionum Sehnem, Pesquisas 34: 87. 1980, syn. nov. Type. Brazil. 

R io Grande de Sul: Sao Luiz dad Missoes, Bossoroca, 300 m, 12 Jan  

1953, Sehnem 6225 (holotype, PACA!). (Fig. 10B a-f).

P la n ts  m ostly sm all to  m edium  sized, 3-5 cm ta ll, irregu larly  branched. 

A xillary ha irs  4-5 ce lls  long, s ta lk  c e ll d iffe ren tia ted ; paraphyllia  sca rce  or absen t; 

pseudoparaphyllia  foliose. P rim ary  stem  leaves obovate to  lan ceo la te , 0.5-1.0
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Fig. 10. A, N eck era  andina (Spruce s. n ., NY), a, s tem  leaves, x40; b, stem  
le a f  apex , x400; c , s tem  leaves  upper m edian cells, x400; d, 
p e ric h a e tia l leav es , x40. B, N eckera  scab ridens (S teere  7937, 
NY), a, stem  le a f ,  x40; b, s te m  le a f  apex , x400; c, s te m  lea f  
upper m edian c e lls , x400; d, s tem  le a f  basa l ce lls , x400; e, 
s tem  le a f  a la r  c e lls , x400; f , p e ric h ae tia l lea f , x40.
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mm wide; ap ica l cells rhom boidal to  linear, 18-26 um long, 6 um wide, upper 

m edian cells  39-52 um ong, 6 um wide, basal cells  linear to  rec tan g u la r, 26-34 

um  long, 6 um wide. Secondary stem  leaves erec t-sp read ing  to  spreading, undulate, 

oblong-ligu late, 2.8-4.0 mm long, 1.0-1.5 mm wide a t  le a f  mid point, 1.0-1.3 

mm wide a t  le a f  base w idest point, acu te , slightly  decu rren t: m argins en tire  

to  slightly  se rru la te  a t  apex, plane, if revolu te  only a t  auric les; co sta  sh o rt and 

double; ap ica l cells  rhom bic to  rhom boidal, 23-28 um long, 8-10 um wide, upper 

m edian cells  linear, 52-78 um long, 6 um wide, basal cells long to  short rec tangu lar, 

65-100 um long, 8 um wide, p itted , a la r  calls weakly d iffe re n tia te d . Autoicous. 

P e r ic h a e tia l leaves oblong to  oblong-ovate, sh o rt to  long subu late , 3.0-4.0 mm 

long, 1.0-1.5 mm wide; m argins en tire ; co s ta  p resen t or absent; apical cells linear, 

52-92 um long, 6 um wide, upper m edian cells linear, 65-120 um long, 6 um wide, 

basal cells rec tan g u la r, 39-78 um long, 8 um wide, p itted  throughout. Setae  

sh o rt, 0.5 mm long; capsule cylindric-ovoid, 2.0 mm long; exo thecia l cells 

irregu larly  rec tan g u la r, th ick-w alled , 39-78 um long, 18-26 um wide; peristom e 

double, exostom e te e th  lan ceo la te , s tr ia te  a t  base, densely papillose above, 

tra b e c u la te ; endostom e w ith  a  high basal m em brane, segm ents keeled, p e rfo ra te , 

papillose. Spores 28 um in d iam ete r, densely papillose.

D istribu tion  and Ecology. (Fig. 11). N eckera scabridens is a  common epiphyte 

o f subparam o, m ontane to  Nothofagus fo re s t in A rgentina and Chile north to  

V enezuela and easte rn  B razil. I t  is also known from  the  Dom inican Republic 

and C osta  R ica.

R e p resen ta tiv e  specim ens exam ined. COSTA RICA. San Jose: Along In ter

A m erican  Highway about 10 km NW of sum m it a t  La Ascencion, 3130 m, 15 Mar 

1973, Crosby e t  a l. 6109 (MO).

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



Fig. 11. D istribu tion  map o f N eckera  scabridens.

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



54

RePr0dl,Ced « th. copyrlght owner Further
reproductl° "  prohibited without permission.



55

DOMINICAN REPUBLIC. Independencia: S ierra  de Baoruco, 30.5 km

S o f P u e rto  E scondito , 1940 m, 25 Ja n  1987, Buck 14667 (NY).

COLOMBIA. A ntioquia: La C eja, 5.5 km SE of La C eja and La Union, 

2420 m. 21 Ju n  1985, C hurchill & S astre  12843-c (NY), M edellm , P iedras Blancas, 

2338 m, 25 Jun  1985, C hurchill & S astre  13132 (NY); Boyaca: On road

C hiquinquira-Pauna, below San A ntonio, 2300 m, 3 Sep 1967, H am m el e t  al. I960 

(MO); C auca: Nevado del Huila, Rio Lopez, above Tacueyo, 2300-2700 m, 4 May 

1943, S tee re  7937 (NY); C undinam arca: 20 km SE o f  Bogota, on road to

V illavicencio, 3000 m, 28 Feb 1943, S teere  7855 (NY), Andes Bogotenses, Bogota 

2000 m, W eir 184 (BM, NY); Narifio: Banos T erm ales above village of Chiles 

W slope o f Volcan C hiles, 3300 m, 20 Aug 1943, S teere  8703 (NY); Santander: 

Param o de R o m era l, 3800-4100 m, 29-30 Jan  1927, Killip a t  al. 18598 (FH).

VENEZUELA. T ach ira : Junin , roadside o f Rubio-D elicias, 1700 m, 28

Ju l 1975, G riffin  e t  al, 31 (FLAS, NY); Trujillo: Bocono, along the  old

B ocono-Trujillo highway, base of param o La C rista lina , Aug 1975, G riffin  e t  

a t .  1260 (FLAS, NY).

ECUADOR. Azuay: San Joaqufn-Soldados road, W of C uenca, bank of

R io Y anuncay, 3020 m, 24 O ct 1984, S teere  27836 (NY); C archi: Param o El Angel, 

road  T ulcan-E l A ngel 36.5 km S of Tulcan, 3630 m, 4 Apr 1976, G radstein  e t  

a l. 3482 (G); C otopaxi: C otopaxi N ational Park , W slope of Volcan Cotopaxi,

3500 m, 2 O ct 1982, S te e re  e t  a l. 26123 (NY); Im babura: C ordillera  O rien tal,

Ibarra-M ariana  A costa  Road, E slope above M ariana A costa, 3700 m, 27 O ct 

1983, S te e re  26830 (NY); Loja: L oja-Zam ora highway 9 km E of Loja, 2350 m, 

23 Sep 1982, S teere  e t  a l. 25757 (NY); Napo; 34.7 km W of B aeza, above Rio 

P ap a lla c ta , 3300 m, 21 Ju l 1985, Churchill & Sastre  13570 (NY); P ichincha: E 

slope of Volcan P ich incha above Quito, 3000-3500 m, 30 Jan  1981, Balslev 1771
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(NY); Tungurahua: 14-19 km W o f Banos along road 78, 1650-1800 m, 10 Jun  1985, 

C rosby 10619 (MO, NY).

PERU. A m azonas: C hachapoyas-C ajam arca , 2600 m, 6 Sep 1982, Frahm 

e t  a l. 946 (NY); A yacucho: H uan ta , 25 km from  Tapuna, 5 Ju l 1977, Hegewald 

9015 (NY); Cuzco: U rubam ba, 17 Ju l 1911, Ward 24 (NY); Junfn: H uacapistana, 

1800 m, 6 Jun 1929, Killip e t  al. 24302 (NY); Pasco: O xapam pa, 1780 m, 12 Jun 

1977, Hegewald 8480 (NY).

BOLIVIA. Cocham bam ba: F lo rida  de San M ateo, 2000 m, Apr 1911, Herzog 

3627 (NY); La Paz: N ear Pelechuco , 2500 m, 30 Apr 1S02, Williams 2810 (BM, 

NY); Santa  C ruz: C om arapa, Apr 1911, H erzog s. n. (NY); T arija: C asteon , a t  

sum m it of m ountain above and W o f E n tre  Rios, 1900-1950 m, 2 Feb 1979, Lewis

79-515 (NY).

BRAZIL. Minas G erais: F azenda  Boa E speranca, 15 Aug 1966, V ital 1020 

(MO), Serra  do I ta t ia ia , 6 Jun 1902, Dusen s. n. (NY); Santa  C atharina: S erra  Geral, 

J a n  1890, Ule 82 (G), Sep 1889, Ule 763 (BM); Sao Paulo: Pindam onhangaba, 2 

km  NE o f P ico do Itap ev a , 6 Apr 1977, V ital 7076 (MO).

CHILE. M aule: In CordiU era de la  C osta , ca  43 km SE of C onstitucion, 

Aug 1970, Landrum  323 (MO); V alparaiso: C ap t, Wilkes s. n. (NY), Santiago, 1915, 

C ostes s . n. (BM); Q uillo ta: P a lm a fo re s t, 1.829, B erte ro  1053 (BM, NY), Arique, 

L ech ler 670 (BM, NY): Valdivia: D ec 1911, H erzog 5226 (BM, FH).

ARGENTINA. Chubut: M enendez lake , 2 Feb 1945, C astellanos 2174 (FH); 

Tucum an: Tucum an, 24 Aug 1915, Rose e t  a l. s . n. (NY).

D iscussion. N eckera  scabridens is c h a ra c te r iz e d  by th e  sca rce  paraphyHia, and 

oblong-ligu late  leaves w ith  plane m argins. A unique fe a tu re  th a t  helps seg rega te  

th is  species from  N. ehrenberg ii is th e  peris tom e o rnam en ta tion . In N. scabridens 

th e  exostom e te e th  a re  d is tic tly  tra b e c u la te .
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It is a  w idely d istribu ted  and highly variable species  as evidenced by the  

num erous synonyms. Two m odalities may be observed in th e  s ta tu re  o f th is  species. 

In th e  no rthern  Andes p lan ts ten d  to  be very handsom e, robust (7-15 cm  tall) and 

som etim es w ith narrow  le a f  ap ices. In th e  southern range  of the  species, i t  is 

m ostly sm all.

Type stud ies of N. lindigii, N. b e rte ro an a  and  N. scabridens show no 

d iffe ren ces  o th e r than  varia tion  in size . S im ilarities in peristom e morphology 

o f th is group can be found in M itten 's descrip tions. M itten 's  le a f  draw ings (in 

herb . NY) of N. lindigii and N. bogotensis show no d iffe rences .

G am etophytically , th is species seem s to  in te rg rad e  w ith N. ehrenbergii, 

bu t th e  trab ecu lae  in the  exostom e of N. scabridens aid  in th e  recognition  of the  

tw o species. P e ric h a e tia l leaves in both species range from  oblong subu la te  to  

obovate-subu la te .

N eckera  se c t. Leiophylla (C. Muller) B raithw aite , B rit. Moss F I . 3; 201. 1905.

N eckera  subsec t. Leiophyllia C. M uller, Syn. 2: 41. 1850. L ec to type  (chosen 

here): N eckera  leiophylla Giimbel ex C. Muller, Syn. 2: 44. 1850.

Key to  species of se c t. Leiophylla

1. Paraphyllia  abundant; stem  leaves m ostly concave

8. N. andina

1. Paraphyllia  sca rce  or absent; stem  leaves m ostly f la t

2.

2. P lan ts  generally  slender; s tem  and branch leaves spreading, equal in 

size

9. N. u rn igera
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2. P lan ts  s lender to  robust; s tem  leaves m ostly erec t-sp read ing , la rg e r  

th an  branch leaves

10. N. chilensis

8. N eckera  andina M itten , J . Linn. Soc., Bot. 12: 457. 1869. Type. Ecuador.

Andes Q uitenses, in m onte P ichincha, 3000 m, Spruce 1344 (holotype, NY!;

iso type, BM!).

N eckera  am blyoglossa C. M uller, L innaea 42: 409. 1879, syn . nov. Type. 

A rgen tina  subtroplca, m ontibus in te r  Siambon e t  Tafi, M artio-A ug 1872, 

L oren tz  s. n. (syntypes, H-BR!, NY!)

N eckera  eu carp a  Schim per ex C. M uller, Nuovo Giorn. Bot. Ita l. se r. 4: 

146. 1897. Type. Bolivia. S o ra ta , Panguasi, Apr 1858, Mandon s. n. 

(holotype, G!; iso type , NY!).

N eckera  eu carpa  Schim per ex C. M iiller var. secundifo lia  W illiams, Bull. 

New York Bot. Gard. 6(21): 241. 1910, syn . nov. Type. Bolivia.

T acacom a, 3150 m, 10 Jun  1902, W illiams 1997 (holotype, NY!).

(Fig. 10A a-d).

P lan ts  m ostly m edium  sized  to  sm all, 7-10 cm ta ll, dark  green , m ostly 

dull, irregu larly  p innate . A xillary hairs 3-4 ce lls  long, s ta lk  ce ll sh o rt quadra te; 

paraphyllia  abundant, m ostly fo liose, 0.8-1.0(2.0) mm long; pseudoparaphyllia 

filam en tose  to  fo liose. P rim ary  stem  leaves obova te -lanceo la te , 1.0-2.0 mm long, 

ac u te ; m argin e n tire ; c o s ta  p resen t o r ab sen t, double; upper m edian cells fusiform , 

26-39 um long, 4-6 um wide, a la r  cells  sh o rt q u ad ra te . Secondary stem  leaves 

e re c t  to  slightly  e rec t-sp read in g , sligh tly  concave, som etim es secund, m ostly 

sm ooth , som etim es undulate , ovate-oblong, base sligh tly  a u ricu la te , 2.8-3.5 mm 

long, 1.1-1.7 mm w ide, broadly a c u te ; m argins e n tire , rare ly  slightly  se rru la te ,
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plane; c o s ta  sh o rt and double or s ing le , 1/4 o r less o f le a f  leng th ; ap ica l cells  

rhom boidal, (18)23-31 um long, 6-8 um  wide, upper m edian ce lls  rhom boidal to  

lin e a r, 65-78 um long, 6 um  wide, b a sa l cells linear to  rec tan g u la r, 65-94(130) um 

long, 6-8 um wide, a la r ce lls  q u ad ra te , th ick-w alled , 18-23 um long, 10 um wide. 

A utoicous. P e ric h a e tia l leav es  oval to  oblong-lanceo late , inner leaves 3-5 mm 

long, 1.0 mm wide, ab rup tly  to  g radua lly  acu te ; m argins e n tire ; c o s ta  p resen t 

or ab sen t, 1/4 to  1/2 o f le a f  length; a p ica l cells lin ea r, 52-78 um long, 4 um wide, 

upper m edian ce lls  linear, 92-105 um  long, 4-6 w ide, un p itted  to  slightly  p itted , 

basa l ce lls  lin ea r to  rec tan g u la r, 100 um  long, 6 um wide, sligh tly  p itte d  to  p itted . 

S e ta e  sh o rt to  long, 2.0-4.0 mm long, som etim es sligh tly  tw isted ; capsule e re c t, 

ovoid-cylindric to  cylindric , 1.5-2.0 mm long; ex o th ec ia l ce lls  quadra te  to  

rec tan g u la r  tow ard  base, 13-18 um  long; pe ris tom e  double, exostom e te e th  

lan c e o la te , s t r ia te  tow ard  base, finely  papillose above; endostom e segm ents w ith 

a  high basal m em brane, segm ents k ee led , p e rfo ra te . Spores papillose, 39 um in 

d iam e te r .

D is tr ib u tio n  and  Ecology. (Fig. 13). This species occurs from  Ecuador southw ards 

to  P eru , Bolivia and A rgen tina  a t e lev a tio n s  of 3000-3300 m, m ostly  an epiphyte.

Specim ens exam ined. ECUADOR. C otopaxi: C otopaxi N ationa l Park , on W slope 

o f Volcan de Cotopaxi, 3500 m, 2 O c t 1982, S teere  e t  al. 26114 (NY); Napo: Banks 

o f Rio Napo, V illav icentia  s . n. (FH ); P ichincha: P ich incha, Spruce 1344 (BM, 

G, NY), Q uito, Jam eson s. n. (NY), 136 (G).

PERU. Ancash. Yungay, L aguna Llanganuco, 4035 m, 17 Ja n  1973, Hegewald 

e t  a l. 7518 (NY); A purim ac: A ndahuaylas, Pam pa R untojocha, 20 km from  Uripa, 

4 J u l  1977, H egewald e t  a t . 8948 (NY); C ajam arca : C ajabam ba Luchum bam ba, 

3050 m, 17 Nov 1983, Sagastegui e t  a l. 11165 (MO, NY); Cuzco: La Convencion, 

3000-3030 m, O ct 1920, Biies 1444, 1185 (NY), A nta, Indahuaco, 2 Ju l 1977,
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H egew ald e t  al. 8877 (NY), Urubam ba, betw een  Penas and P an tica lla , 3500 m, 

24 Ju l 1944. Vargas 4417 (G), Urubam ba, 3160 m, 17 Ju l 1911, Foo te  23 (NY), 

O llan tay tam bo, 3000 m, 15 May 1915, Cook & G ilbert 763 (NY).

BOLIVIA. Cochabam ba: C hoquecam ata, Jun  1889, G erm ain 1192 (G); La 

Paz: L areca ja , S o ra ta , Nov 1859, Mandon s. n. (NY), v icin ity  of S o ra ta , 3200 m, 

Nov 1859, Mandon 1690 (BM, G), Canyon 1 km E of C ach ipata , SE o f Sorata , 3250 

m, 6 Apr 1979, Lewis 79-1594A (NY), P a rach ita l, 3000 m, Jun  1911, H erzog 3323 

(NY), Pelichuco, 3300 m, 4 May 1902, W illiams 2808 (NY), N ururata , 4500 m , Sep 

1924, J a t te r e l  s. n. (BM), T acacom a, 3150 m, 10 Jun 1902, WiHiams 1997 (BM); 

Unduavai: D ec 1910, Buchtien s. n. (NY).

ARGENTINA. Betw een Siambom and Tafi, L orentz  s. n. (NY).

Discussion. N eckera  andina is distinguished gam etophytically  by th e  abundant 

fo liose paraphyllia  along the  stem s, and concave, secund (leaf apex is pointing 

inw ard), and m ostly non-undulate leaves. P lan ts  a re  m ostly golden-brown, sligh tly  

shiny and som ew hat tum id. Two trends in pe rich ae tia l le a f  size and se ta e  length  

a re  observed. P lan ts w ith longer p e rich ae tia l leaves and sh o rte r  s e ta e  are  more 

com m on from  Ecuador to  Peru . Longer se ta e  and sm aller p e rich ae tia l leaves 

a re  m ostly from  Peru , Bolivia and A rgentina. V ariation was observed w ithin the  

sam e p lan t in p e rich ae tia l lea f  apex, i.e ., gradually  to  abruptly  ac u te . D ifferences 

w ere also n o ticed  in m atu re  capsule size w ithin one p lan t. This species is probably 

re la te d  to  N. laev ig a ta  from  A ustralia . Both share  concave stem  leaves and  the 

sam e p e ric h ae tia l le a f  shape.

9. N eckera  u m ig era  C. M uller, Syn. 2: 57. 1850. Type. Mexico. X alapa, Deppe 

& Schiede s. n. (lec to type , BM!; iso lec to type, H-BR!).
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N eckera m ollusca M itten , J. Linn. Soc., Bot. 12: 455. 1869, syn. nov. 

Type. Peru. Cuzco: Lucm as, 1500 m, Spruce 1338 (lec to type , NY!); 

Ecuador. T itaicun , 3300 m, Spruce 1337 (syntypes, BM!, G!).

N eckera  m icrocarpa Schim per ex B escherelle , Mem. Soc. Sci. N at. 

C herbourg 16: 221. 1872, syn. nov. Type. Mexico. M irador (Liebmann 

in herb. Mus. Par.) (isotype, BM!).

N eckera  m archalii Herzog, Biblioth. Bot. 87: 116. 43. 1916, syn. nov. 

Type. Bolivia. Florida de San M ateo, 2000 m, Herzog 3635; C oranital, 

1800 m, Herzog 4739; Tres C ruces, San ta  C ruz, 1400 m, Herzog 3907 

(syntypes, H-BR!).

(Fig. 12 a-k).

Slender p lan ts, m ostly sm all, 4-8 cm taU , ligh t g reen  to  yeUow green, shiny, 

m ostly irregu larly  branched. Axillary hairs 4-5 cells long, s ta lk  ce ll sho rt-quadra te ; 

paraphyU ia sparse , m ostly absent; pseudoparaphyllia foliose. P rim ary stem  leaves 

obovate , a c u te ; m argins en tire ; co sta  absent; ap ical and m edian cells rhom boidal 

to  lin ea r, 26-39 um long, 6 um wide, basal cells linear to  rec tangu lar, 26-52 um 

long, 6 um wide, a la r  ceUs d iffe ren tia ted . S tem  and branch leaves m ostly spreading, 

ra re ly  e rec t-sp read ing , ob long-laceolate, d ecu rren t, som etim es slightly  falc iform  

(especially  la te ra l  leaves), slightly  undulate to  som etim es sm ooth, 3.0-4.5 mm 

long, 1.0-1.3 mm wide a t  m id-leaf, 1.0-1.4 mm wide a t  middle of le a f  base, acu te ; 

m argins se rru la te  to  en tire ; co sta  short and double, som etim es one fork reaching 

1/4 of le a f  leng th ; ap ica l cells rhom boidal to  linear, 26-39 um long, 6-8 um wide, 

upper m edian cells  linear, 52-78 um long, 6-8 um wide, basal cells rec tangu lar, 

52-78 um long, 6-10 um wide, a la r  cells slightly  d iffe ren tia ted , short quadrate  

to  irregu larly  quadra te . Autoicous. P e ric h a e tia l leaves oblong-subulate, 2.4-3.0 

mm long; m argins en tire ; co sta  absent; ap ica l cells  linear, 65-78 um long, 8 um
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Fig. 12. N eckera u rg inera  (Buck 7965, NY), a , s tem  m oist, x l 2; b, hab it 
dry, x l ;  c, p e ric h ae tia l lea f, x40; d, p e ric h ae tia l lea f apex , 
x400; e, p e ric h ae tia l lea f  m argin ce lls  x400; f, p e rich ae tia l 
le a f  m edian cells, x400; g, s tem  leaves, x40; h, stem  le a f  
apex, showing ap ica l cells, x400; i, s tem  le a f  m arginal cells , 
x400; j, stem  le a f  basal and a la r  ce lls , x400; k, peristom e, 
x400.
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w ide, upper m edian  cells lin ea r, 65-130 um long, 6 um wide. S e tae  2.0-2.5 mm 

long; capsules e r e c t ,  oblong, 1.0-1.5 mm long, lig h t brown; exo thec ia l cells  quad ra te  

to  sh o rt re c tan g u la r, th ick-w alled , 26-52 um long, 26 um wide; exostom e on fro n t 

su rface  s tr ia te  a t  base, papillose above; endostom e w ith a  high basal m em brane, 

papillose, seg m en ts  slightly  tra b e c u la te  above. Spores 23-31 um in d iam ete r, 

papillose.

D istribution and E cology. (Fig. 13). This species occurs in C en tra l A m erica, 

n o rth e rn  South A m erica , so u th eas te rn  B razil and the  W est Indies a t  elevations 

of 1300 to  2500 m .

R epresentative specim ens exam ined. MEXICO. V eracruz: Close to  Consolapan, 

1 km NW o f C ao tepec , old road  C oatep ec-X alap a , 1320 m, 23 may 1975, Ju a re z  

64 (MO, NY), H uayacoco tla  N a tu ra l P ark , 2040 m, Ju a re z  1372 (MO), 1 km from  

Ixhuacan de los R eyes, 1610 m, 12 Feb 1976, Ju a re z  604 (MO, NY), Ja lap a , C oatepec 

road , 1500 m, B arnes 558 (NY), M irador, L iebm ann 31 (BM).

GUATEMALA. Ja lapa : High hills e a s t of Ja lap a , 20 Jan  1947, C lover 10199 

(FH); Q uetza ltenango : along ridge abou t 2 mi W of road 95 a t  197 km , 4 km S 

of S an ta  M arfa de  Jesus, 1300-1500 m, 18 May 1966, Crosby 2839 (MO).

COSTA RICA. A lajuela: Ju s t above P oasito  on road  to  Volcan Poas, 30 

km NWN of c ity  c e n te r  of San Jo se , 2000 m, 24 M ar 1973, Crosby e t  al. 6289 (MO); 

H eredia: P o rro sa ti a rea , va lley  of Rib C iruelas a t  end of reg ional road  114, N 

of village o f B arba, 2250 m, 30 M ar 1973, Crosby e t  a l. 6478 (MO); Puntarenas: 

T a lam aca  ridge, 3000 m, 11 Aug 1971, Spellm an e t  al. B123a (MO); San Jose: C erro  

D aser a re a , 5 km  S o f A sseri, 10 km SSE o f  c ity  ce n te r o f San Jose, 2250 m, 19 

M ar 1973, Crosby e t  al. 8568 (MO).
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PANAMA. Chiriqui: M ountain d irec tly  S o f C erro  Respinga, 18 Mar 1977, 

D'Arcy 10796D (MO).

HAITI. S ud 'est: M assif de la  Selle, 8 km N of Seguin on road to  Kenseoff, 

1900 m, 21 Nov 1982, Buck 9455 (NY).

DOMINICAN REPUBLIC. La E s tre lle ta : S ierra  de N eiba, along road from  

La D escub ierta  to  Valle Hondo, from  8-15 km N of A ngel Feliz , 1500-2000 m, 

16 Mar 1981, Buck 4600 (NY); Inaependencia: S ierra  de Baoruco, a t  th e  2nd house 

of D ireccion N acional de F o re s ta , 17-21 O ct 1983, Bolay 55 (NY); Pedernales: 

9 km of Los A rroyos, 2000 m, 6 May 1982, Buck 8255A (NY); San R afael: S ierra  

de Neiba, along th e  H aiti border, v ie. line betw een  San R afae l and Independencia 

Province, 1400 m, J u l  1967, N orris e t  al, 6805 (NY); La Vega: South, bank o f Rfo 

Los Guanos, ju s t above confluence  w ith  Rfo de la  Izquierda, 1100-1200 m, Ju l 

1967, N orris e t  a t .  5205A (NY).

COLOMBIA. A ntioquia: N ear M edellin, Feb 1931, A rcher 1570 (FH, NY).

VENEZUELA: M erida: L ibertado r, El M aciegal, farm  of D r. L. R uiz-T eran, 

along La P edregosa s tre a m , 1900-2000 m, Jul-A ug 1972, G riffin  e t  a l 765 (FLAS, NY).

ECUADOR. P ich incha: Andes Q uitenses, s.d ., Spruce 1339 (BM, G, NY); 

Tunguarahua: A t base  of Tunguarahua, s. d., Spruce s. n. (NY).

BRAZIL. P arana : C as tro , 660 m, Weir 58 (NY).

PERU. C uzco: Lucm as, Spruce s. n. (NY).

ARGENTINA. Tucum an: F am aitla , 1100, 13 Ju l 1922, Venturi 1106 (FH).

Discussion. A d is tin c t species, N. u rg inera  is easily recognized  its  sm all, slender 

s ta tu re  and conspicuous spreading  leaves. If th e  sporophyte is p resen t the  smaU 

size of th e  capsule helps to  id en tify  it .  N eckera  u rn igera  is re la te d  to  N. chilensis 

with both  sharing th e  sam e p eris tom e type. M acroscopicaHy, le a f  o rien ta tion  

easily  se g reg a te s  th e  tw o species: in N eckera  u rn igera  th e  leaves a re  wide
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spreading, and e rec t-sp read in g  in N. chilensis. A lar ce lls  in N. u rn igera  a re  not 

as well d iffe re n tia te d  as in N. chilensis.

W agner (1951) had  included N. m icrocarpa  as a  synonym  o f N. ehrenberg ii, 

bu t the  type  o f th e  fo rm er p e rfe c tly  m atches th a t  of N. u rn ig e ra .

10. N eck era  ch ilensis Schim per ex  M ontange, Ann. Sci. N a t. Bot. se r. 2, 6: 147.

1836. Type. C hile. B e rte ro  s. n. (isotypes, BM!, NY!).

N eckera  jam esonii Taylor, London J . Bot. 5: 59. 1846, syn. nov. Type. 

Ecuador. Andes Q uitensis, Jam eson  1845 (holotype, FH!; iso type , NY!).

N eckera  novae-g ranadae  C. M uller, Bot. Z e it. 15: 581, 1857, syn . nov. 

Type. Colom bia. Rfo H acha, S ierra  Nevada, T aqu inaar, 2400 m, Schlim 

871 (lec to ty p e , G!; iso lec to ty p e , NY!).

N eckera  o scu la tin a  De N ot, Mem. R eale  A ccad. Sci. Torino ser. 2, 18: 440. 

1859, syn. nov. Type. Colom bia?. O sculati s. n. (isotype, BM!).

(Fig. 14 a-h).

P lan ts  m ostly m edium  sized  to  robust, 7-15 cm ta ll,  g reen  to  yellow -green , 

shiny to  sligh tly  dull, irregu larly  to  regu larly  p innate , form ing w efts . A xillary 

hairs 4-6 ce lls  long, s ta lk  ce ll sh o rt-q u ad ra te ; paraphyllia  sparse , m ostly absen t; 

pseudoparaphyllia fo liose. P rim ary  s te m  leaves obovate , 0.5-1.0 mm long, acu te ; 

m argins en tire , p lane; c o s ta  p resen t or ab sen t; ap ica l ce lls  lin ea r, 26 um long, 

6 um wide, m edian and basal cells  34-52 um long, 6 um  wide, a la r  cells  quad ra te . 

Stem  leaves m ostly e re c t-sp read in g  to  spreading, o v a te - la n c e o la te , slightly  

d ecu rren t, 3.1-3.8 mm long, 1.2-1.3 mm wide a t m id -lea f, 1.4-1.5 mm wide a t  

base, no t concave, undu late , a c u te  to  narrow ly a cu te ; m argins e n tire  to  slightly  

se rru la te ; c o s ta  short and double, ra re ly  single; ap ica l ce lls  rhom bic to  rhom boidal, 

28-39 um long, 6-8 um wide, upper m edian cells  linear, 52-78 um long, 8 um wide,
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Fig. 14. N eckera  chilensis (B ertero  s. n., BM). a , la te ra l  s tem  lea f,
x40; b, c e n tra l s tem  lea f, x40; c , s tem  le a f  apex, showing 
ap ica l cells, x400; e, stem  le a f  a la r ce lls , x400; f, ou ter 
p e ric h ae tia l lea f, x40; g, inner p e rich ae tia l lea f, x40; h, 
p e ric h ae tia l le a f  upper m edian cells, x400.
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basal ce lls  lin ea r to  rec tan g u la r, 52-78 um long, 8 um wide, a la r  cells short q uad ra te , 

th ick-w alled ; branch leaves sm aller. A utoicous. P e rich ae tia l leaves 

ob long-lanceo late , 2.0-3.0 mm long, gradually  or abrup tly  acu te  to  acum inate ; 

m argins e n tire ; c o s ta  m ostly  absen t; ap ica l cells irreg u la rly  rec tan g u la r, 34-52 

um  long, 6 um w ide, upper m edian ce lls  linear, 78-100 um  long, 6 um w ide, basal 

ce lls  rec tan g u la r, 78-100 um long, 8-13 wide, p itte d  th ro u g h t. Seta 2.0 mm long; 

capsule e re c t, ovo id-cy lindric , 1.5-2.0 mm long; exo thecia l c e lls  irregularly  quad ra te  

to  rec tan g u la r, 21-31 um  long, th ick-w alled ; exostom e te e th  lan ceo la te , very 

long, to  1.0 mm, on f ro n t su rface  cross s t r ia te  below, papillose above, papillae 

m ostly a rranged  in row s, upper p a r t  becom ing tra b e c u la te , papillose a t  back, 

lam ellae  p ro jec ting ; endostom e w ith a high basal m em brane, segm ents lanceo la te , 

keeled , papillose th roughout. Spores 39 um in d iam e te r, densely  papillose.

D istribution and Ecology. (Fig. 15). A w idespread taxon occurring  from  V enezuela 

to  C hile. N eckera  chilensis is a param o and subparam o species. It is com m only 

an  ep iphy te  a t  e leva tions o f 2500-4000 m. Less freq u en tly , i t  is found growing 

on th e  ground.

R epresentative specim ens exam ined. COSTA RICA. H ered ia: Volcan Barba,

2600 m, 6 Feb 1979, G riffin  e t  a l. D-219 (NY); San Jo se : C erro de las Vueltas, 

2700-3000 m, Dec 1925, S tandley e t  a l. 368 (MO).

COLOMBIA. A ntioquia: Sonson, 12 km E o f Sonson on road to  Narino, 

2580 m, 23 Jun  1985, C hurchill & S astre  13004 (NY); Cundinam arca: N ear Bogota, 

on road  to  P aram o  el P alac io , 3000 m, 3 Jun  1976, Z arucch i 1687 (NY); Narino: 

E slopes of Volcan C hiles, Banos T erm ales above v illage of Chiles, 3100-3300 

m, 17 Aug 1944, S te e re  9470 (NY); Santander: S slopes o f Param o de R om eral,
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Fig. 15. D istribu tion  m ap of N eckera  chilensis.
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3800 m, 29-31 Jan  1927, Killip e t  a l. 18707 (FH, NY), C errito , road 

P re sid e n te -C e rrito , P aram o  A lm orladero, 3400 m, 26 Ju l 1985, Escobar e t  al. 

342 (HUA, NY).

VENEZUELA. M erida: R ivas D avila, P aram o  la  N egra above from  of

B ailadores, 2900 m, Jul-A ug 1972, G riffin  e t  a l. 1986 (FLAS, NY), along highway 

139 km NW o f B arin itas  and ca 20 km E o f  Santo  Doming, 1900 m, 28 Ju l 1979, 

N ee e t  a l. 16951 (NY); T achira: Jau regu i, param o El B atallon , above th e  town 

La G rita , 3340 m, Aug 1975, G riffin  e t  a l. 508 (FLAS, NY); Trujillo: U rdaneta , 

param o La E stre lla , to  th e  sou th  and above th e  town of La M esa de Esnujaque, 

3100 m, Aug 1975, G riffin  e t  a l. 1344 (FLAS, NY).

ECUADOR. Azuay: Panam erican  Highway S betw een  Loja and C uenca, 

40-50 km N o f Oha, 3350 m, 24 Sep 1982, S tee re  e t  al. 25937A (NY): C archi: 

Param o e l Angel, ju st before  th e  pass on road  El A ngel-T ulcan, 3450-3500 m, 

14 May 1973, N ielsen e t  a l 5261 (NY); C otopaxi: P arque N acional C otopaxi, N 

slopes o f Rum inahui, 4100-4300 m, 28 O ct 1982, Balslev e t  a l. 3383 (NY), N slopes 

o f M t. C otopaxi, 3500 m, 12 Jun 1975, Crosby 10675 (MO, NY); Im babura: W estern 

C ord illera , road  O tavalo-Laguna de M ojanda, 3700 m, 29 O ct 1983, S teere  26927 

(NY); Napo: E aste rn  C ord ille ra , Q uito-B aeza road, P ap u llac ta , 3500 m, 4 Nov 

1983, S tee re  27049 (NY); P ichincha: W side o f  Volcan A tacazo , ca 5 km S of 

C am pam ento , 3750 m, 24 O ct 1984, L aegaard  53274G (NY), new Q uito-Santo 

Domingo de los Colorados highway, 6 km W of Aloag, 3100 m, 26 Sep 1982, S teere  

e t  a l. 26001 (NY), W slope of Pasachoa 30 km SSE of Q uito, 2900 m, 20 D ec 1983, 

Buck 10164 (NY).

PERU. A prurim ac: A ndahuaylas, P allcam ayo  to  H uancaram a, 3700 m,

9 Apr 1973, H egew ald 5743 (NY); C ajam arca: C ajabam ba-Luchubam ba, 3050

m, 17 Nov 1983, Sagastegui e t  al. 11227 (MO, NY); C uzco: Urubam ba, betw een
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Penas and P an tica lla , 3500 m, 24 Ju l 1944, Vargas 4417 (MO), La Convencion, 

O ct 1920, Bties 1045 (MO, NY); Junin: Huancayo, 56 km from  Huancayo, 3000 

m, 8 Ju l 1977, Hegewald 9264 (NY).

BOLIVIA. Cochabam ba: Choquec°.m ata, Jun  1889, G erm ain 1191 (G); La 

P az: S o ra ta , 3000 m, Feb 1886, Rusby 3169 (FH), Saavedra, on m ountain side

d irec tly  N of riv e r beneath  Nino Karine NNW of Chum a, 3250 m, 6 Mar 1979,

Lewis 79-1037 (NY).

CHILE. Biobio: Salto de El Laja, 150 m, 19 Jan  1977, Mahu 11277 (MO,

NY); Choapa: C erro  Talinay, 5 km N of H uentelau, 600 m, 15 Dec 1978, Mahu

12534 (MO); Curico: Fundo e l Manzano 40 km E of Curico, 30 Apr 1970, Weber 

152 (MO); M aule: B etw een Q uirihue and Cobquecura, 21 Mar 1971, Landrum 1543 

(NY).

Discussion. V ariation in N. chilensis resides principally  in lea f shape which ranges 

from  ova te -lan ceo la te  to  oblong-lanceolate. Even w ithin a  single plant th e  d iffe ren t 

g rades may be observed, assum ing th a t  leaves from  th e  sam e position a re  com pared. 

L eaf apex is qu ite  variab le  also, bu t branch leaves a re  consisten tly  narrow ly acu te . 

This taxon  is c h a ra c te r iz e d  by th e  absence of paraphyllia, and fully exserted  

capsules. P lan ts from  higher elevations (3000 m) tend  to  be larger than  those 

found a t  low er e levations. P lan ts  from  low er e levations also m ay exhibit narrow er 

le a f  ap ices. The type o f N eckera  jam esonii is an exam ple o f th e  robust grow th 

form  and th a t  o f N eckera  novae-granadae o f the  sm aller form .

2. N eckeropsis R e ichard t, Verh. Zool. Bot. Ges, Wien 18: 192. 1868. Type.

N eckeropsis undulata (Hedwig) R eichard t.
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P lan ts  unbranched, irregu larly  branched to  dendroid, ligh t green  to  

yellow -green, glossy. A xillary  hairs 3-4 cells, s ta lk  ce ll d iffe ren tia ted , 

golden-brow n; paraphyllia  ab sen t; pseudoparaphyllia filam entous to  fo liose. P rim ary 

stem  creep ing , in c ro ss-sec tion  w ith  3-4 outer rows o f th ick-w alled  cells, 3-4 

inner row s o f th in , lax  cells; leaves  broadly ovate, rounded acu te ; m argins se rru la te  

to e n tire ; c o s ta  sing le; a p ica l ce lls  rhom boidal, upper m edian cells long rhom boidal, 

d ista l m arginal ce lls  d iffe re n tia te d , m ostly  linear to  long rhom boidal, basal cells 

rec tan g u la r. Secondary s te m  m ostly perpendicular from  su b s tra te , unbranched 

to irregu larly  p innate  to  dendroid, com planate . Secondary stem  leaves

pseudo te trastichous (3/8), spreading to  squarrose, undu late  to  sm ooth , dimorphic, 

la te ra l  and m edian leaves asym  m etric , oblong, ligu la te  to  sp a th u la te , le a f  base 

broadly o v a te  to  oblong, som etim es clasping a t  base, d istinc tly  to  sligh tly  au ricu la te , 

apex broadly to  rounded tru n c a te  to  ob tuse ; margins d istinc tly  to  sligh tly  se rru la te  

a t apex, e n tire  to  sligh tly  se rru la te  below, plane, excep t a t  d ista l m argin of la te ra l 

leaves, fo lded  from  le a f  in sertion  to  mid lea f; co sta  single, 1/2 to  3/4 o f  le a f  length , 

in c ro ss-sec tio n  w ith  u n d iffe re n tia te d  ce lls ; apical cells rec tan g u la r to  rhom boidal, 

upper m edian ce lls  rhom boidal to  rec tan g u la r-e lo n g a te , basal cells rec tangu lar, 

p itted  o r u n p itted , m arg inal cells  on keeled o r folded lam ina  linear to  

long-rhom boidal. Monoicous, synoicous o r autoicous. Perigonia on secondary 

stem  and  branches; leaves o v a te , subu la te ; m argin e n tire  to  se rru la te ; co s ta  absent; 

ap ica l cells  lin ea r, upper m edian cells lin e a r  to  irregu larly  rec tan g u la r, basal cells 

irregu larly  rec tan g u la r. P e r ic h a e tia  on secondary s tem  and branches, ram en ta  

p resen t o r ab sen t, when a b sen t p e ric h ae tia l leaves oblong-subulate (N eckera-like), 

linear, apex  e n tire  to  se rru la te , cells m ostly rec tan g u la r th roughout th e  lam ina, 

p itted ; o u te r  p e ric h ae tia l leaves  oblong, subu late , tig h tly  appressed a t  base, subula 

reflexed ; inner p e ric h ae tia l leaves  ova te -subu la te  to  oblong-subulate, e n tire  t o
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se rru la te , co s ta  ab sen t or sh o rt, ending near m id-leaf; ap ica l cells lin e a r  to  

rec tan g u la r, upper m edian ce ils  rec tan g u la r, basal cells rec tan g u la r, p itte d . S e tae  

sh o rt, em bedded in vaginulae; capsule  oblong; ex o th ec ia l ce lls  m ostly irregu larly  

q u ad ra te , th ick-w alled ; s to m a ta  absen t; operculum  conic ro s tra te  to  obliquely 

ro s tra te ;  annulus ab sen t; peristom e double, exostom e te e th  m ostly lan ceo la te , 

papillose, som etim es w ith  round p e rfo ra tio n s; endostom e w ith a  low basal 

m em brane, segm ents narrow  lan ceo la te , papillose, som etim es w ith  round 

perfo ra tions, som etim es tra b e c u la te , c ilia  none. Spores spherical, papillose. 

C a ly p tra  cu cu lla te  to  cam panu la te  hairy  to  sm ooth .

N eckeropsis is c h a ra c te r iz e d  by asym m etrica l leaves w ith a narrow  or 

w ide au ricu la te  base, and  a  rounded to  tru n c a te  and finely  c ren u la te  apex. Also, 

som e species have ram e n ta , lea f-lik e  paraphyses along th e  axis or apex o f  the  

fem ale  gam etoecium , :V3 in N. undu lata  and N. d isticha .

Three sections m entioned by B rotherus (1925) a re  com m only acce p ted  in 

th e  genus. These w ere  based  on s tru c tu re  and m atu ra tion  d iffe ren ces  of th e  fem ale  

gam etoec ium . Of th ese  th re e  sec tions only tw o a re  rep re sen ted  in th e  neo trop ics. 

They a re  N eckeropsis (P araphysanthus) w ith  tw o  species (N. undulata  and  N. 

d isticha) and Taenocladium  w ith  N. foveo la ta . N eckeropsis d istich a  and N. foveo la ta  

a lso  occur in A frica  and N. undu lata  is re s tr ic te d  to  th e  neotropics. The genus 

is m ore d iverse in Asia, w here 12 species occur (Touw, 1962).

F ritsch  (1982) has rep o rted  a  chrom osom e num ber of 10 for tw o  species 

from  Japan , N eckeropsis ca lc ico la  and N. n itidu la . No chrom osom e coun ts  a re  

known fo r th e  neo trop ica l species.
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Key to  th e  species o f N eckeropsis

1. Leaves spreading  to  squarrose, undulate ; le a f  base d istinc tly  au ricu la te

2.

2. P e r ic h a e tia l  leaves oblong-subulate, 3.0-4.0 mm long; ram e n ta  absent

1. N. foveo la ta .

2. P e r ic h a e tia l leaves  ova te -subu la te , 1.0 mm long, ram e n ta  p resen t

2. N. undulata.

1. Leaves m ostly spreading, n o t undulate  when m oist; le a f  base not d istinctly  

a u ricu la te , m ostly oblong 3. N. d isticha.

1. N eckeropsis foveo la ta  (M itten) B rotherus, N at. P fl. ed. 2, 11: 188. 1925.

N eckera  fo v eo la ta  M itten , T rans. Linn. Soc. London 23: 53. 1860. Type. 

A frique, Beauvais in Hb. Hooker (holotype, NY!). (Fig. 16 a-g).

P lan ts  irregu larly  branched; secondary stem  leaves squarrose to  spreading; 

lig u la te  from  an o v a te  base, 1.70-1.80 mm long, 0.60-0.50 mm wide, undulate, 

tru n c a te , a u ricu la te ; m argin sligh tly  se rru la te  a t  apex; c o s ta  3/4 of le a f  length; 

ap ica l ce lls  rec tan g u la r  in 2-3 row s, 13-18 um long, subapical cells irregularly  

rec tan g u la r to  rhom boidal, 8-10 um long, 6-8 um wide, upper m edian cells irregularly  

rhom boidal, (18)23(31) um long, 4-6 um wide, d ista l m arginal cells  26-52 um long, 

4 um w ide, a t  base rec tan g u la r, (21)26-47(52) um long, 8 um wide, slightly  p itted . 

A utoicous. R am en ta  absen t. Inner p e rich ae tia l leaves oblong, ova te , subulate, 

3.5-4.0 mm long, 1.0 mm wide, apex d e n ta te ; c o s ta  ending above m idleaf; apical 

ce lls  lin ea r, 26-52 um long, 4-6 um wide, upper m edian ce lls  linear, 92-100 um 

long, 6 um wide, basal cells  rec tan g u la r, 39-92 um long, 8-10 um wide. Setae 0.5
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Fig. 16. N eckeropsis foveo la ta  (A rno tt s. n., NY), a , stem  leaves, x40; b, 
s tem  le a f  apex, showing ap ica l calls, x400; c , s tem  lea f  upper 
m edian cells, x400; d, s tem  lea f  a la r  cells, x400; e, pe rich ae tia l 
le a f  apex, x400; g, p e rich ae tia l le a f  upper m edian cells, x400.
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mm long; capsules im m ersed, oblong, 2.0 mm long; operculum  conic ro s tra te . Spores 

spherical, papillose, 15-18 um in d iam e te r.

D istribution o f E cology. (Fig. 18). Very l i t t le  can  be said about th e  ecology 

o f th is taxon since in th e  neo trop ics i t  is known from  very few lo ca litie s  and label 

d a ta  accom panying those specim ens is very sca rce . I t  seem s th a t  i t  occupies 

the  sam e kind o f h a b ita ts  as th e  o th e r species o f N eckeropsis known from  th e  

neo trop ics, th a t  is, low land tro p ic a l fo re s ts . It grows as an epiphyte.

Specim ens exam ined. COSTA RICA. A lajuela: San Pedro and San Ram on hills, 

8 Feb 1933, B ranes 17029 (NY).

PANAMA. Veraguas: 1.7 km along road leading E ju s t above Escuela

A gricola, A lto de P ied ra , 18 May 1977, Crosby 10254 (MO).

GUYANA. L eprieur s. n. (G).

BRAZIL. Rio de Janeiro , A rn o tt s.n. (NY).

D iscussion. As m entioned in M itten 's  (1860) diagnosis o f N eckeropsis foveo la ta , 

th is taxon  d iffe rs  from  N. u n du la ta  in th e  en tire ly  d iffe ren t perichae tium . The 

ram e n ta  a re  absen t in N. fo v eo la ta , p e ric h ae tia l leaves a re  oblong subu la te  and 

ex tend  alm ost to  the  capsule m outh. V egetatively , th e  tw o species a re  

indistinguishable. N eckeropsis fo v eo la ta  is no t a w ell understood taxon since 

very  few  co llections w ere ava ilab le , fo r study. L im ited  population sam pling did 

not allow a  c le a r  understanding  fo varib ility  in th is taxon.

This species appears to  be re la te d  to  N. lepineana, a  w idespread species

in th e  Old World trop ics. Both species share  the  sam e kind of fem ale  gam etoecium  

s tru c tu re  th a t  is, le a f  like paraphysis a re  absent and inner perigam ial leaves en large
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a f te r  fe r til iz a tio n . V egeta tive ly  N. foveo la ta  is se p a ra te d  from  N. lepineana 

by c o s ta  leng th . In N. fo v eo la ta  th e  co s ta  reaches  3 /4  o f th e  le a f  leng th , but 

in N. lep ineana i t  is sh o rte r.

2. N eckeropsis undulata (Hedwig) R e ich ard t, Verh. Zool. Bot. Ges. Wien 18: 192. 

1868.

N eckera  undu la ta  Hedwig, Spec. Muse. 201. 1801. Type. Jam a ica , Sw artz, 

s . n. (iso types, LIV!, NY!).

N eckera  am azon ica  M itten , J .  Linn Soc., Bot. 12: 452. 1869; N eckeropsis 

am azon ica  (M itten) F le ischer, Musci FI. B uitenzorg 3: 879. 1908, syn. 

nov. Type. B razil. FI. Negro ad S. G abriel, Spruce 1336 (holotype, NY!).

(Fig. 17 a-h).

P lan ts sm all to  robust, 3-7 cm ta ll, secondary  s tem  unbranched to  pinnate; 

leaves  spreading to  squarrose, undu la te , lunate , 1.4-2.5 mm long, d ista l lobe 0.6-0.71 

mm wide, le a f  base broadly o v a te -au ricu la te  becom ing ob long-ligu late , clasping 

a t  base, apex  rounded tru n c a te  to  tru n c a te ; m argins s e rra te -c re n u la te  a t  apex 

to  sligh tly  s e r ra te  below ; c o s ta  single, ending 3/4 o f le a f  leng th ; ap ica l cells  short 

rhom boidal to  irregu larly  rec tan g u la r; 6-13 um long, 8 um wide, upper median 

ce lls  irregu larly  rec tan g u la r, (13)18-26(34) um long, 4 um w ide, d ista l m argin cells 

lin e a r, 26-52 um long, 4-6 um  wide, b asa l ce lls  rec tan g u la r, (31)52-62(70) um 

long, 6 um wide, sligh tly  p itte d . Synoicous or au to icous. Perigon ial leaves 

o v a te -su b u la te , 1.0 mm long, 0.3 mm wide, se rru la te , m argin som etim es bordered 

by one row of rec tan g u la r hyaline cells , ap ica l cells  irregu larly  linear, 21-26 um 

long, 6 um w ide, upper m edian  ce lls  lin ea r to  irregu larly  rec tan g u la r, 39-52 um 

long, 6 um  w ide, basal ce lls  irregu larly  rec tan g u la r, 39-65 um long, 6-8 um wide,
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Fig. 17. N eckeropsis undu lata  (C lem ent 2, NY), a, h ab it showing 
sporophyte, x l2 ; b, hab it, x l ;  c , sporophyte, showing 
ram en ta , x l2 ; d, s tem  leaves, x40; e, s te m  lea f  
upper m edian cells, x400; f, peristom e (exo-and 
endostom e), x200; g , s tem  le a f  apex, x400; h, stem  
le a f  au ric le  showing a la r cells, x400.
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p itte d . R a m e n ta  in se rted  on vaginula, lin ea r, 2.25-3.0 mm long, 0.10-0.28 mm 

w ide, a c u te , apex se rru la te ; ce lls  rec tan g u la r th roughout, 52-78 urn, 4 l i m  Vv lU ti j  

th ick -w alled , p itted ; vaginula 0.57-1.0 mm long. Inner p e rich ae tia l leaves 

oblong-subu late , 1.5-2.8 mm long, 0.71 mm wide, m argin e n tire  to  se rru la te ; c o s ta  

p re se n t o r ab sen t; ap ica l cells lin ea r, 31-39(65) um long, 6 um wide, upper m edian 

ce lls  lin ea r, 52-65 um long, 6 um wide, basa l cells rec tan g u la r, 78-131 um long, 

6 um wide, p itte d . S e tae  0.70 mm long; capsule oblong; 1.0-1.5 mm long; operculum  

ro s tra te ;  annulus absen t; exostom e te e th  papillose; endostom e segm ents m ostly 

w ith  round p e rfo ra tio n s . C a ly p tra  cam panu la te , hairy  to  sm ooth. Spores spherical, 

papillose, 13 um in  d iam e te r.

D is tr ib u tio n  and Ecology. (Fig. 18). N eckeropsis undu lata  is widely d istrib u ted  

in th e  sou the rn  U nited  S ta te s , C e n tra l A m erica, th e  W est Indies and South A m erica. 

I t  is a  com m on ep iphy te  o r sax ico le, from  lowlands to  low er m ontane, a t  e leva tions 

from  sea  le v e l to  1800 m. In M exico i t  has been  co lle c te d  on Q uercus.

R e p re se n ta tiv e  specim ens exam ined. MEXICO. Chiapas: Ruinas de Palenque,

180-250 m, 8 M ar 1979, Eggers e t  a t .  837922 (NY); Q uintana Roo: Ca 8 km N 

de  Tom as G arrido, 190 m, D elgadillo 4306 (NY); San Luis Potosi: 2 mi E o f X ilitla , 

900 m , 28 D ec 1953, M cG regor 8088(NY); V eracruz: On N side of road to  H uatusco 

from  ju n c tio n  w ith M exico 140, ca  40 mi NW of V eracruz, 300 m, 9 Ju l 1961, P u rsell 

e t  al. 4924 (MO), v icin ity  o f Mt. O rizaba, J a n  & Feb  i892 , Sm ith s. n. (NY).

GUATEMALA. A lta  V erapaz: C ham a, 270 m, 27 Ju l 1920, Johnson 338 

(NY), 350 m , O ct 1906, Turkheim  6925 (NY), P e ten : La L ibertad , 21 Apr 1933, 

Lundell 2935 (MO, NY), Laguna P e tex b a tu m , S of Sayaxche, 50 m, 3 May 1942, 

S tey erm ark  46191 (FH, NY).
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Fig. 18. D istribu tion  m aps o f N eckeropsis fo v eo la ta  and N. undulata .
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BELIZE. M aya M ts., Hummingbird Highway, St. M argaret C reek, 405 m, 

3 Sep 1961, Ropes s. n ., (NY); Beaver Dam, 17 M ar, Lundell 1977 (FH); S tann Creek 

D is tr ic t , 21 D ec 1937, G entle  2157 (NY).

HONDURAS. A tlan tida : La Fragua, 20 m, 7 Feb 1928, Standley 55778 

(FH); Copan: C reek  M ojanales, 16 May 1919, Blake 7481 (NY).

NICARAGUA. C om arca del Cabo: 13 Ju l 1972, Seymour 5878 (MO); El 

R ec reo , 15 km W o f R am a, 31 Aug 1977, Danin 2-C (MO).

COSTA RICA. A lajuela: A lto de A costa  ce rca  de San Ram on, 16 Feb  1935, 

Brenes 20406 (NY); G uanacaste: Upper slopes o f C erro  San Jose de Libano, 1500 

m , 15 Feb 1930, Dodge e t  al. 1917 (FH); H eredia: V icinity o f Vara B lanca, 1880 

m , 26 May 1976, C roa t 35534B (MO); Limon: Slopes o f C erro  del Tortuguero, 

3 mi inland from  G reen T urtle  S tation, 19-25 Ju l 1968, S teere  CR-42 (NY); 

P un ta renas: 5 km W o f Rincon de Osa, Osa Peninsula, 5-200 m, 24-30 M ar 1973, 

G entry  e t al. 2775 (MO).

PANAMA. C anal Zone: 6 mi N Gam boa on ridge S o f Rio F rijo l, 6 Oct

1965, Tyson 1528 (NY), Las C ruces Trail, E o f sum m it G arden, 133 m, 10 Aug

1961, Welch 19730 (MO); Barro Colorado Island: Along Barbour Trail, n ea r m arker

3, 9 Apr 1966, Crosby 3949A (MO); Colon: N ear Peluca, on trib u ta ry  to  Rfo

Boqueron, 9 Mar 1973, Kennedy 2799B (MO), near G atun Lake, a t  junction  of Rio

A guard ien te  and Rfo Q uebrada, 28 May 1923, Maxon 6558 (NY); Chiriquf: 2 mi

S o f  B oquete, 12 Apr 1966, Crosby 3957 (MO); D arien: P irre  Base Cam p, Feb

1972, G en try  M -8a (MO), on road to Y aviza, SE of Canglon, 500-800 m, 18 May

1980, S a laza r 2022 (NY); Panam a: Vicinity o f falls  o f Rfo C aim ito , near la  C horerra ,

5 Apr 1969, Crosby 4549A (MO); San Jose Island: Gulf of Panam a, abou t 55 mi

SSE o f Balboa, 12 J a n  1946, Johnston s. n. (NY); Veraguas: 1.7 km along road

lead ing  E ju st above of Escuela Agrfcola, A lto  de P iedra , 750 m, 18 May 1975, 

Crosby 10267 (MO).
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BAHAMA ARCHIPIELAGO. G rand Baham a: In F ortune  Hills region of

F reep o rt, 22 M ar 1975, CorreH  44749 (MO).

CUBA. P inar del Rfo: S ierra  de l R osario , Samek s.n . (MO), source o f Rfo 

T aco-T aco , S ierra  de los Organos, 400-500 m, 18 Nov 1941, M orton 4313 (FH, 

NY); San tiago  de Cuba: B ayate, be tw een  Sabana M iranda and Sabana R isuena,

5 Ju l 1915, Ekm an 5897 (FH, G, NY), F inca Guadalupe de Tiguabos, 11 Apr 1935, 

H ioram  12869 (MO), La Gran P ied ra , SE peak, 1000 m, 2 Apr 1982, Buck 7445 

(NY); Santa C lara : Trinidad M ts., 400 m, 1-2 Mar 1910, B ritton  4897 (NY).

JAM AICA. Clarendon: N slope of C ro ft M t., 690 m, 10 Mar 1970, H erm ann 

22965 (MO, NY); M anchester: M arshaU's Pen, 3 mi WNW of M andeville, 690 m, 

14 A pr 1981, Crosby 13813 (MO, NY); P ortland : 7 mi NW of M uirton on road  to  

Ecclesdow n, along tra i l  into John Crow M ts., 350 m, 11 Apr 1981, Buck 5661 (NY); 

S t. Thom as: Along e aste rn  bank of Sulphur R iver about 100 yards N o f  B ath

F ountain  buildings, 100 m, 29 Ju l 1966, Crosby 3243 (MO), Corn Puss Gap and 

v icin ity , ca  9 mi N of Bath on t ra i l  to  P o rt Antonio, 550 m, 9 Apr 1981, Buck 5554 

(NY).

HAIT. A rtibon ite : V icinity of Ennergy, 325-900 m, 27 Jan  1926, Leonard  

9256 (FH); G rand 'anse: M assif de la  H o tte , along sm all s tre a m  en tering  R iv iere  

G lace, 710 m, 13 Nov 1982, Buck 9104 (NY); Nord: Vicinity of St. Louis du Nord, 

M orne Colom bot, 30 Mar-7 Apr 1929, L eonard 14288 (FH, MO, NY), along 

H aitian /D om inican  In te rnationa l Highway from  Pedro Santana to  R estau racion  

400 m, 23 M ar 1981, R eese 15379.

DOMINICAN REPUBLIC. La A ltag racia : Lomo El Peiion de la  Vieja R ufina, 

24 km SE o f O tra  Banda, 41 m, 29 Mar 1981, Buck 5063 (NY); D uarte : El Jo joban , 

20 km S of N agua on road to  El A banico and CastiH o, 80 m, 13 Aug 1981, Zanoni 

e t  a l. 16113 (MO, NY); Independencia: 6 km NE o f El A guacate , 600 m, 21 M ar 

1981, R eese 15225 (NY); Pedernales: Las A bejas, 55 km N of Cabo Rojo on A lcoa
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road , 1100 m, 5 May 1982, S teere  22843 (NY); Sam ana: Las T errenas, 21 Ju l 1978, 

Schuster RD18 (FH); Seibo: 19 km E of Sabana de la  M ar on road to  Miches, sea  

level, 28 M ar 1981, Buck 4997 (NY), W o f C an itas , 21 km W o f Miches, 15 m, 28 

M ar 1981, Zanoni e t  al. 11959X (NY); La Vega: Falconbridge D om inicana mine, 

N o f Rfo Yuna, 200 m , 22 A pr 1981, Zanoni e t  al. 12886 (NY).

PUERTO RICO. A recibo: U tuado, R eserva  de Rfo Abajo, G arcia  t r a c t ,  

P lan ting  p ro jec t, 22 Feb 1940, S tee re  6631 (FH, MO, NY); Fajardo: Luquillo M ts., 

El Yunque re c re a tio n  a re a , Big T ree  T ra il to  La M ina, 500 m, 5 M ar 1981, Buck 

4104 (NY); M ayagiiez: Upper Rio M aricao, 30 D ec 1939, S teere  5721 (MO, NY).

ST. THOMAS. On slopes of St. P e te r  M ountain, o ff  Crown M t. Rd., 400 

m, 18 Feb 1981, Buck 3287 (NY).

TORTOLA. N of sum m it, Mt. Sage, 500 m, 9 Ju n  1984, A llen 4278 (MO).

MONTSERRAT. Gages M ountains, 500 m, 2 Feb 1907, Shafer 829 (NY).

GUADELOUPE. Chem in de la  G rande-C iterna , P uss 502 (NY); B asse-T erre, 

D eshaies, 250 m, 11 Ju l 1976, De Sloover 23.520 (MO); s .l . ,  1877, M arie 71 (G).

DOMINICA. Lloyd 680 (NY).

MARTINIQUE. M ontagne P elee , Sep 1901, P u ss  313 (NY), in fo re s t W of 

H opital de Colson, 600 m, 19 Apr 1969, Crosby 4762C (MO); R iv iere C apote H auters 

de l'A joupa Bouillon, 420 m, 10 Jun  1941, S teh le 4005 (NY).

ST. LUCIA. Soufriere, near Quilesse, 200 m, 27 Jun 1945, Simmonds 217

(NY).

GRENADA. Grand E tang fo rests , 6 Ja n  1960, Broadway 7870 (MO, NY).

TRINIDAD. Mount touche, 3-5 Apr 1920, B ritton  e t  a l. 1542 (NY); St. 

G eorge, N orthern  range, along LaLaja road , about 1 mi from  A rim a Blanchisseuse 

Rd tu rn o ff, 300 m, 29 Jun  1965, Crosby 2133 (MO); v icin ity  o f Valencia, 4 Mar 

1921, N. L. & E. G. B ritto n  2114 (NY).

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



91

COLOMBIA. A ntioquia: T araza , c a  5.5 km de El D oce, F inca  Las M ercedes, 

c a  200 m, 17 Jun 1985, S astre -D e Je su s  e t  a l. 1040 (NY), Liborina, 15 km N of 

L iborina on road  to  S abanalarga, 1100 m , 23 Ju l 1986, Churchill, S astre-D e Jesus 

e t  a l. 14694 (NY); C undinam arca: San C ristobal, 20 Aug 1909, A pollinaire s.n. 

(G); N orte  de San tander: C erro  de C ordoba above Rio C ach ira , El Play on, 10 

Dec 1942, S te e re  7649a (NY).

VENEZUELA. A pure: R eserva  F o re s ta l San Cam ilo, 200 m, 6 Apr 1968, 

S teyerm ark  e t  al. 101946 (NY); B arinas: Along Rib C aparo, 100-200 m, 12 Mar 

1980, L iesner e t  a l. 9432 (MO); B olivar: N ear Las Pavas close to  Salto  P a ra , Rio 

C aura, 230-280 m, 15-17 Ja n  1977, S teyerm ark  e t  al. 113033 (MO); M erida: Colonia 

del Tovar, 1854-1855, F end ler 101, 861 (G); M onagas: 12.5 km NE of San Felix , 

460 m, 14 M ar 1967, P u rse ll 8422 (NY); Sucre: Peninsula  de P a ria , on t r a i l  of 

Los P o c ito s  de S an ta  Isabel to  Rom a, 15-20 NW of Irapa , 700-1060 m, 12 Ju l 1972, 

Dum ont e t  a l. VE-7639 (NY); Zulia: S ie rra  de P erija , hills above the  c reek  of 

Rfo O m ira-kum a, close to  fro n tie r  o f C olom bia and V enezuela, 1500-1800 m, 27 

Mar 1972, S teyerm ark  e t  a l. 195675 (NY).

GUYANA. Esequibo: Rupununi, foo th ills of NW Kanuke M ts, near

M oco-M oco, 100 m, 27 O ct 1979, Maas & W estra 3847 (G, NY), w estern  e x trem ity  

o f K anulu M nts., in d ra inage  o f T aku tu  R iver, 200 m , 4-22 Mar 1938, Sm ith 3248 

(G, NY).

SURINAM. P aram aribo : A g ricu ltu ra l garden , 13 Dec 1950, J . & P. A. 

F lo rsch iitz  573 (MO).

FRENCH GUYANA. L eprieur 312 (G).

ECUADOR. E sm eraldas: E o f San M ateo, ju s t below Zapallo , 500 m, 17 

Sep 1982, S teere  e t a l. 25599 (NY); Los Rios: H acienda C lem entina, 300 m, 21 

Ja n  1947, Harling  2109a (NY); Napo: A t Anangu, S shore o f Rio N apo, ca  75 Km
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E o f C oca, 245-325 m, 29 Ju l 1985, Churchill & S astre-D e Jesus 13783, 13793 

(NY); P ichincha: c a  18 km NW of San M iguel de los Bancos, fo re s t reserve  of 

ENDESA, 27-29 D ec 1983, Buck 10479 (NY); v icin ity  o f Rio A lam bi, along road 

leading W from  Nono tow ard  Tandayapa, N slopes o f P ichincha, 13 Jun  1975, Crosby 

10733 (MO); Tungurahua: A t mount Tungurahua, Spruce 1329 (NY).

PERU. L oreto : P u erto  A rtu ro , low er Rio H uallaga below Yurimaguas, 

135 m, 24-25 Aug 1929, Killip e t  a l. 27856 (NY); M adre de Dios: Tam bopata, 70-80 

riv e r km SSW P u erto  M aldonado a t  e ffluence  Rio La Torre, T am bopata  N ature  

P reserve , 260 m, 8 May 1980, Barbour 5160a (NY); San M artin : R io ja, Moyobamba 

Chachapoyas km 409, 1100 m, 29 Aug 1982, Frahm  e t  al. 498 (NY), Chachapoyas, 

M attew s s. n. (G); Tum bes: Zarum illa, close to  Cam po Verde, 600-800 m, Simpson 

Br-135 (MO).

BRAZIL. A cre: 15 km E of Rio Branco along the  road to  Abuna, 24 Feb 

1978, R eese e t  al. 13150 (NY); Am apa: C achoeria  T res Saltos, Rio Aiapoque, 

2 Sep 1960, Irw in e t  al. 4762 (NY); A m azonas: N ear m outh o f Rio Em bira (tribu ta ry  

o f Rio T arauca), 10 Jun  1933, K rukoff 4742 (NY); along W shore o f Rio U atum a 

a t  junction  o f Rio P itinga , 24 Aug 1979, Buck 3087 (NY); M ato Grosso: Vicinity 

o f B uriti, C hapada dos Guim arSes, 720 m, 22 O ct 1973, P rance  e t  a l. 19255 (NY); 

Minas G erais: Ilhue, Fazenda de Tabunha, 27 Aug 1930, M exia 5009-A (G); Para: 

Serra  do Cachim bo, c a ta ra c ts  on rio C urua and v icin ity , 842-887 km N o f Cuiaba 

on C uiaba-Santarem  (BR 163), 350-500 m, 208 May 1983, R eese e t  a l, 16527 (MO, 

NY); P arana : Foz do Iguacu, Parque N acional de Iguacu, 100-200 m, 22-23 Sep 

1984, V ital & Buck 12019 (NY); Rondonia: 128 km SW of A riqueaes a t  M ibrasa 

Mining Cam p, 14 May 1982, M cFarland e t  al. 148 (NY); R oraim a: Boca da M ata, 

v icin ity  o f abandoned arm y base 216 km N of Boa V ista, ca  2 km N o f Rio Surumu, 

800 m, 30 Nov 1977, Buck e t a l 1997 (NY); Santa C a ta rin a : T ubarao, Sep 1889, 

Ule 765 (MO); Sao Paulo: Apiai, Puiggari 191 (G).
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BOLIVIA. Beni: 6 km S o f G uayaram erfn, 1 Feb 1978, R eese 12975 (MO, 

NY); Santa C ruz: Sum m it betw een San Jose and Tum upasa, 1500 m, 25 Aug 1902, 

Williams 2000 (NY); Velasco: Y otau, 300 m, Ju l 1907, Herzog s. n. (NY).

PARAGUAY. A lto P a ran a : Ciudad P residen te  S troessner, 21 D ec 1984,

Bordas 207 (NY); Paraguari: Parque N acional Ybycui, tra il  along Arroyo Mina, 

200 m, 5-7 O ct 1984, Buck 11832, 11845, 11897 (NY).

ARGENTINA: Posadas: La G ranja, 23 Nov 1907, Ekman 2116 (FH, NY); 

C orrien tes: Iguazu w a te rfa lls , 4-7 O ct 1983, Hiibschmann s. n. (NY).

Discussion. N eckeropsis undulata  is ch a ra c te r iz e d  by the  undulate leaves, w et 

o r dry, and d istinc tly  broad au ricu la te  base. As circum scribed  by M itten  (1869), 

N. am azonica was distinguished from N. undulata  by th e  purplish le a f  color and 

synoicous sexuality . The purplish color is comm on in o th er species of Neckeropsis. 

Most of th e  stud ied  specim ens o f N. undulata  w ere autoicous, and occasionally 

in  p e rich ae tia l buds an antherid ium  could be found or vice versa. This suggests 

th a t  synoicous p lan ts can  be p resen t in a  population, b u t is a t  m ost a  ra re  condition. 

A lte rn a te  sequences, s ta r tin g  w ith perigonial in florescences, a re  produced, along 

th e  secondary  s tem  o r branches, followed by pe rich ae tia . A nother c h a ra c te r  used 

ny M itten  to  seg reg a te  th e  tw o species was th e  ca ly p tra . C alyp trae  w ere observed 

to  e ith e r be covered  by segm ents o f ram e n ta  or sm ooth. N eckeropsis am azonica 

is considered to  fa ll w ith in  the  m orphological range o f N. undulata.

Of th e  species placed in se c t. N eckeropsis (Paraphysanthus), N eckera  

undu lata  seem s to  be close to  N. c rin ita  (G riff.) F leisch . from  Indochina. In both 

species a re  the  lea f-lik e  paraphysis and lack  th e  co s ta  which a re  generally  not 

p resen t in o th e r species o f the  section .
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3. N eckeropsis d istich a  (Hedwig) K indberg, Canad. R ec . Sci. 6: 21. 1894.

N eckera  d istich a  Hedwig, Spec. Muse. 201. 1801. Type. Ja m a ica  e t

H ispaniola. S w artz, (lec to ty p e  G!, iso type, BM!).

N eckera  p abstiana  C. M uller, Bot. Z e it, 13: 766. 1855; N eckeropsis

pabstiana  (C. Muller) B rotherus, N at. P fl. ed. 2, 11: 187. 1925, syn. 

nov. Type. B razil. Sa. C a th a rin a , F eb -Ju l 1851, Pabst s. n. (lec to type  

H-BR!; iso type , NY!).

N eckera  inundata  B rotherus, Hedwigia 45: 278. 1906; N eckeropsis inundata  

(Brotherus) B rotherus, N a t. P fl. 1 (3): 1229. 1909, syn. nov. Type. B razil. 

A m azonas [Acre]: Rio Ju ru a , Ule 2392 (holotype H-BR!; isotypes FH!, 

BM!).

N eckera  m ic ro th eca  H erzog, Beih. Bot. C en tra lb l. 20(2): 78. 16. 1910; 

N eckeropsis m ic ro th eca  (Herzog) B rotherus, N at. P fl. ed. 2, 11: 187. 

1925, syn . nov. Type. Bolivia. La P az: Rfo Blanco, 7 Aug, H erzog s. 

ru (isotype, NY!). (Fig. 19 a-h).

P lan ts  sm aH to  robust, to  7.0 mm ta ll, irregu larly  branched. Stem  and 

branch  leaves spreading, sm ooth to  crisped (not undulate), 1.4-1.7 mm long, 0.4-0.6 

mm w ide, base sligh tly  ova te , m ostly  oblong, apex rounded tru n c a te ; m argin a t  

apex se rru la te , sligh tly  se rru la te  below; c o s ta  1/2 to  3/4 of le a f  lenght; cells  a t  

apex sh o rt rhom boidal, 8 um long, 8 um wide, upper m edian ce lls  15-21 um , 8 

um w ide, basal ce lls  34-44(65) um , 6 um w ide, d ista l m arginal ce lls  m ostly linear, 

26-44 um long, 4-6 um w ide. Synoicous. R am en ta  lin ea r, 1.7-2.0 mm long, 0.1-0.2 

mm w ide, a c u te , se rru la te ; ap ica l cells  rec tan g u la r, 23-26 um long, 6 um wide, 

upper m edian ce lls  rec tan g u la r to  linear 52-65 um long, 6 um wide, basal ceUs 

rec tan g u la r 70 um  long, 6 um w ide. Inner p e ric h ae tia l leaves o va te , subu la te ,
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Fig. 19. N eckeropsis d isticha  (C lem ent 3572, NY), a , h ab it, showing 
sporophyte , x l2 ; b, h ab it, x l ;  c , s te m  leaves, x4Q; d, 
s tem  le a f  apex, x400; e, s tem  le a f  upper m arg inal cells, 
showing co s ta , x400; f, s tem  le a f  m arg inal ce lls , x400; 
g, ram e n ta , x40; h, ram e n ta  apex, x400.
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1.0 mm long, 0.4-0.5 mm w ide; m argin e n tire  to  se rru la te  a t  apex; co sta  absent; 

a p ica l ce lls  lin ea r, (26)39-52 um  long, 6 um wide, upper m edian cells linear, 44-65 

um long, 6-8 um wide, basa l cells irregu larly  rec tan g u la r, 39-78 um long, 6-8 um 

w ide. S etae  0.5-0.6 mm long; capsule cylindric , 1.5 mm long; operculum  conic, 

ro s tra te . Exostom e lan c e o la te , papillose, endostom e papillose. C alyp tra  cucu lla te , 

g labrous to  hairy . Spores spherical, papillose. 15-18 um in d iam eter.

D istribu tioon  and  Ecology. (F ig. 20). I t  has been co llec ted  mainly as an epiphyte 

or sax ico le, from  M exico to  B razil (also known from  Florida and A rgentina). In 

C e n tra l A m erica  i t  is found from  lowland floodplains to  deciduous fo rests  o f Mexico, 

a t  e levations o f 90-1800 m. I t is very  abundant in lim estone fo rests  o f th e  West 

Indies, bu t is also found in low er m ontane fo re s ts . In South A m erica i t  is commonly 

in shaded w et fo re s ts  a t  low e levations to  low er m ontane.

R ep re se n ta tiv e  specim ens exam ined. MEXICO. V eracruz: Rfo Solosuchil, betw een 

La Escuadra y V icente G uerrero , 25 Ja n  1975, Delgadillo 3445 (MO), along Rfo 

Ja lte p e c  a t  V eracruz-O axaca  s ta te  boundary, 60 m, 4 Sep 1943, R ic k e tt 72 (NY).

GUATEMALA. A lta  V erapaz: B etw een Limon and C hisec, 200-230 m,

19 Mar 1942, S teyerm ark  45124 (FH, NY); Izabal: V icinity of Quirigua, 75-225 

m, 15-31 May 1922, S tandley 24449a (FH, MO, NY); P e ten : Along Rfo M achaquila, 

no rth  o f El Cam bio, 75 m, 24 A pr 1942, S teyerm ark  45914 (FH).

BELIZE. Cayo: T ea K e ttle , 12 May 1931, B a r tle tt  13146 (FH, MO, NY), 

Mount Hope, 18 Mar 1933, Lundell 2002 (FH, NY).

HONDURAS. Highland Creek, B radley's P lan ta tio n , 3 Feb 1903, Wilson 

292 (NY).
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Fig. 20. D istribution map of N eckeropsis d isticha.
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NICARAGUA. B luefields: B ase cam p 3.6 km SE C erro  San Isidro, Rfo 

Kama, Rfo Escondido, 65 m, 7 Mar 1966, P ro c to r e t  al. 27053 (MO, NY), C om arca 

del Cabo, 13 Ju l 1972, Seym our s. n. (MO).

COSTA RICA. A lajuela: V icinity  o f G uatuso  de San R afael, 80-100 m, 

4 Aug 1949, Holm e t  a l. 1306 (G); C artago : T u rria lb a , E o f  In s titu to  In teram ericano  

de C iencias A grfcolas, 17 Feb  1966, Crosby 3654 (MO); Limon: Along R f o .

Tortuguero  ca  2 mi SW of T ortuguero  village, 19-25 Ju l 1968, S teere  CR-50 (NY).

PANAMA. Bocas del Toro: U n ited  F ru it  Co. F arm  8, 29 Aug 1925, Dodge 

e t  a l. 4149 (FH, NY); C anal Zone: Rfo Boqueron and about th e  P e luca  hydrographic 

s ta tio n , 70 m, 29, 31 D ec 1934, S teyerm ark  e t  al. 17260 (MO); Colon: L eft bank 

o f Rfo G uanche w here i t  m eets  th e  sea , 7 km SW of P ortobelo , 3 Ju n  1975, Crosby 

10711 (MO); Panam a: Around A lhajuela, 30-100 m, 11-12 Ja n  1911, P itt ie r  2350 

(NY).

CUBA: P inar del Rfo: Banos de San V icen te , 26 Aug -  17 Sep 1910, E. G. 

B ritton  7371 (NY); S an ta  C lara : A rroyo de Monoca, 1-12 M ar 1910, E. G. B ritton  

5026 (NY); Santiago de Cuba: C aney , A lto Vialon, arroyo  Ram ona, 500 m, 9 A pr 

1982, Shaw 5387 (NY).

JAM AICA. M anchester: M arshaU's Pen, 3 mi WNW of M andeville, 690

m, 14 Apr. 1981, Buck 5769 (NY); S t. Andrew: H ardw ar Gap, 12 A pr 1981, Crosby 

13735 (NY); S t. E lizabe th : V icinity of Elim W hark, 10 Mar 1975, P roc to r 34912 

(NY); S t. Jam es: 4 m i NE o f M aroon Town on road  to  Spring Vale, 150 m, 22 A pr 

1981, Crosby 13949 (NY); Saint Thom as: B ath , t r a i l  N from  Bath Fountain H otel, 

along Sulphur R iver, 300 m, 8 Apr 1981, Buck 5521 (NY); Trelaw ny: V icinity 

of Windsor C ave, 140 m, 21 Apr 1981, Crosby 13929 (MO, NY).
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HAITI. G rand 'anse: M assif de la  H o tte , La Vie, a t  edge o f P la ine  de Cayes, 

sou th  Cam p P errin , 13 May 1941, B a r tle tt  17678 (G); Nord: V icinity o f St. Louis 

du Nord, 30 Mar-7 Apr 1929, Leonard e t  a l. 14198 (FH, NY).

DOMINICAN REPUBLIC. La A ltag racia : 0.5 km from O tra  Banda on road 

to  C ruce de los Islenos y Nisibon, 90 m, 27 Jan  1982, Zanoni e t  al. 18977PX (MO); 

B arahona: Along floodplain o f Rio N izao, 1 to  3 km upstream  from  Villa Nizao, 

100 m, 21 May 1981, Zanoni e t  al. 13542 (NY); Dajabon: C anada Tirolis, 1 km 

S of Villa A nacaona, 1300 m, 23 Mar 1981, Buck 4833 (NY); Sanchez R am irez: 

Rfo C evicos, W of Cevicos tow n, 80 m, 22 Sep 1982, Zanoni e t  a l. 23425 (MO); 

E l Seibo: 7 km S of Sabana de la  Mar on road from  El Valle, 10 m, 28 Mar 1981; 

Buck 4985 (NY); La Vega: E n trance  to  Falconbridge D om inicana m ine operation , 

Lom a Le P eguera  ESE of Bonao, 180 m, 30 Ju l 1981, Zanoni e t  al. 15789 (MO, 

NY).

PUERTO RICO. Cayey: Road to  Salinas, 16 Dec 1939, S teere  5291 (MO), 

NY); A recibo: B etw een A recibo and U tuado, 4 Mar 1914, E. G. B ritton  2078 (NY), 

along Hwy 140 ca  4 mi SSW of F lorida, S of junction  of Rfo Yunes, 26 Feb 1981, 

Buck 3647 (NY); Fajardo: Luquillo M ts., N slope, 8 Mar 1899, H eller e t a l. 795 

(FH, NY), Aguas Buenas, 11 Nov 1939, S teere  4881 (MO).

ST. THOMAS. On slopes of St. P e te r  M t., ju st o ff Crown Mt. Rd., 400 

m, 18 Feb 1981, Buck 3283 (NY).

TORTOLA. T orto la , 375 m, 13-17 Feb 1913, B ritton  e t  a l. 841 (NY).

GUADALOUPE. No lo ca lity , 20 M ar 1902, P uss 1011 (NY).

TRINIDAD. C aura  rive r valley, 1 Apr 1920, E. G. B ritton  e t  al. 1208 (FH, 

NY); S t. G eorge: Las Tapas T race  from  sum m it of A rim a-B lanchisseuse Road, 

2 Ju l 1965, Crosby 21779 (MO).
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COLOMBIA. Antioquia: P uerto  Triunfo, Rio C laro , R eserva fo re s ta l El 

R efugio . 130 m, 12 Jun 1985, Sastre-de Jesus e t  a l. 1415 (NY); Boyaca: Sogamoso, 

Weir 167 (NY); Choco: Bank of Rio San Juan , near Andagoya, 60 m, 27 Apr 1939, 

Killip 35381 (FH); Cundinam arca: Rfo Chico, A pollinaire s. n. (G); Vaupes: Rfo 

A paporis, Raudal de Jerije rim o , Mar 1951, Schultes 11755 (FH, NY).

VENEZUELA. Barinas: Along Rfo C aparo , 2-4 km up river, 100-200 m, 

L iesner 9435 (MO); Bolivar: Salto P ara , Rfo C aura, 200 m, 15 Jan  1977, S teyerm ark 

e t  a l. 113025 (MO); Sucre: Rfo Sabacual-G uarauno, 8 O ct 1970, Berm udez A-00023 

(MO).

GUYANA. Esequibo: C am ria Fall, R iver Cuyuni, R ichards 848 (NY).

ECUADOR. Esm eraldas: 15 km NE of Muisine, SW of Esm eraldas, 130 

m, 16 Sep 1982, S teere  e t  a l. 25582 (G, NY); M orona Santiago: Mision Bomboiza, 

800 m, 23 Apr 1973, Holm -Nielsen 4179 (MO); Napo: A t Anangu, S shore of Rfo 

Napo (ca 75 km E of Puerto Francisco de O rellana -  "Coca"), 245-325 m, 29 Ju l 

1985, Churchill & Sastre  13789 (NY), H otel Jaguar, ca  50 km below P uerto  

M ishahualli, 400 m, 11 Jan  1981, S teere  E105 (NY); Los Rfos: Rfo Palenque Science 

C en te r, 47 km S, by rd ., o f Sto. Domingo, 8 Ju l 1984, Crosby 14743 (MO, NY), 

H acienda C lem en tina , Mumbe, 130 m, 27 Jan  1947, Harling 2117 (NY).

PERU. A m azonas: Chacapoyas, M athews s. n. (G); Huanuco: Cuevas de 

las Lechuzas, Tingo M arfa, 700 m, 6 Jun 1977, P . & E. Hegewald 8288 (NY); San 

M artfn: T arapo to , Spruce 1333 (G, NY).

BRAZIL. A cre: Serra  da Moa, 30 Apr 1971, M aas e t  al. P I 2660 (FH, MO, 

NY); Am azonas: Vicinity o f Manaus, Igarapelpixuna, Lower Rio Negro opposite 

M anaus, igapo, 1 Apr 1971, P rance  e t  al. 11266 (FH, MO, NY); Bahia: Itabuna 

p lan ta tions o f CEPLAC, 24 Jan  1980, V ital 8653 (MO); Minas G erais: Ilheu, 200 

m, 27 Aug 1930, M exia 5003-A (G, MO); P ara : Rio Moju, 20 Ju l 1965, P ires 9929
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(NY); Parana: Foz do Iguacu, P arque N acional do Iguacu, 100-200 m, 22-23 Sep 

1984, V ital & Buck 12011 (NY); S an ta  C a ta rin a : T ubarao, Sep 1890, Ule 83 (NY), 

M orre tes, Rio Sapitanduva, 50 m, 25 Aug 1976, H atschbach  38857 (MO); Sao Paulo: 

B iological S ta tion  Mogi Guacu, 25 Ja n  1977, V ital 6917 (MO).

BOLIVIA. Beni: Along low banks o f  th e  Rfo Y a ta  ca 40 km WSW of 

G uayatam erin , 5 Feb 1978, R eese 13021 (NY); Pando: Rio M apiri, 450 m, 1 O ct 

1901, Williams 1999 (NY).

PARAGUAY. Caaguazu: Coronel Oviedo, 16 O ct 1984, Bordas 131 (NY); 

El C haco: Rfo Paraguay , 13 Sep 1893, Lindm ann B332 (NY); P araguari: Parque 

N acional Ybycui, along tra il  to  m irador, above ad m in is tra tio n  a re a , 200 m, 4 O ct 

1984, Buck 11821 (NY).

D iscussion. N eckeropsis d isticha  is recognized  by the  sm ooth  o r crisped leaves, 

no t u ndu la te , and oblong or sligh tly  ova te  le a f  base. In populations of N eckeropsis 

d isticha  tw o  grow th  form s can occasionally  be observed, those  w ith  f la t ,  sm ooth 

leaves and those w ith  crisped, tw is ted  leaves. N eckeropsis inundata  is considered 

an aq u a tic  form  o f N. d isticha, since specim ens co lle c te d  in w a te r  or in very w et 

conditions tend  to  have very spaced leaves as is observed th e  type  of N. inundata. 

H erzog c h a ra c te r iz e d  N eckeropsis m ic ro th eca  by a sm alle r capsule and reduced 

peris tom e. E xam ination o f the  type  show ed th a t  th e  p lan t m ate ria l stud ied  by 

H erzog w as a poorly devdoped specim en. T herefo re  i t  is considered conspecific  

w ith N. d isticha.

W ithin th e  sec tio n  N eckeropsis, N. d istich a  m ight be re la te d  to  tw o o ther 

species th a t  a lso  lack  auric les. Those a re  N. f le ischeri (Dixon) Touw and N. 

sem periana  (Hampe ex C. Muller) Touw from  Southeast Asia.
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D escrip tive m orphology o f  th e Tham nobryaceae

1. G row th form  and ram ifica tion . The plan ts o f th e  genera  in the  T ham nobryaceae 

are  d iffe re n tia te d  in to  p lag io tropic  and o rtho trop ic  shoots (Fig. 21). The 

p lag io ttrop ic  shoo t is m ostly covered  by scale-like  leaves which seem  to  

lack chlorophyll. The o rtho trop ic  shoo t, which is usually produced sym podially, 

has an  unbranched basal p a rt  and b ranched  d ista l p a rt. The unbranched p a r t 

is com m only re fe rre d  to  as s tipe . The branched p a rt is known as th e  secondary 

s tem . The branches and leaves a re  p laced  in one plane of o rien ta tio n , a t  a r ig h t 

angle to  th e  d irec tio n  of inciden t lig h t. According to  R ichard 's  (1984) c lass ifica tion  

of g row th -fo rm s o f tro p ica l bryophytes, the  T ham nobryaceae falls in to  

fea th e r-fo rm s . In th is ca tegory  th e  p rim ary  stem  or p lag io trop ic  shoot (Fig. 21 

a) ad h eres  to  a  su b s tra te  ( tre e  trunks, rock -faces and o th e r  sloping surfaces) and 

th e  secondary  s tem  (Fig. 21 c-f) is do rsiven tra lly  pinnately branched.

Touw (1971) ch a ra c te r iz e d  th e  ram ifica tio n  p a tte rn  o f th e  H ypnodendraceae 

in to  th re e  ca teg o rie s , p innate, p a lm ate  and um bella te  (Fig. 22). In p innate  

ram ifica tio n , th e  s tip e  and branches a re  in the  sam e plane. B ranches o rien ted  

a t  a  r ig h t angle to  th e  e re c t s tip e  and w ith a  s tronger developm ent tow ard  th e  

base a re  c h a ra c te r iz e d  as p a lm ate . U m bella te  ram ifica tio n  is th a t  one in w hich 

all th e  b ranches a re  of equal s tre n g th  and point in a ll  d irec tions. P in n a te  

ram ifica tio n  is observed in a ll th e  g en e ra  of th e  Tham nobryaceae but is less  frequen t 

in Tham nobryum . Hom alia, H om aliodendron and P in n a te lla  show only p innate  

ram ifica tio n . P a lm a te  and um bella te  a re  found in Poro trichum  and Tham nobryum  

(Fig. 22 b-c). In Porotrichum  p a lm a te  and p innate  ram ifica tio n s  a re  m ore frequen t 

th an  th e  u m bella te  type.
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Fig. 21. G row th hab it in T ham nobryaceae. a, p lag io tropic  shoot;
b, o rth o tro p ic  shoot; c , branches o f 3rd degree; d; 
b ranches of 4 th  degree; e , flagellifo rm  branches from 
apex; f , ax illary  flagellifo rm  branch.
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Fig. 22. Branching p a tte rn  in th e  T ham nobryaceae. a, p innate; b, pa lm ate ; 
c , um bella te .
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F lagellifo rm  branches are  com m only p resen t in a ll th e  g en e ra  of th e  fam ily  

(Fig. 21 e-f). T hese m ay be produced a t  th e  tips o f th e  branches o r ax illa ry . No 

m orphological d iffe re n c es  a re  observed betw een  th e  tw o. Both kinds bear reduced  

leaves. Rhizoids m ay be produced  upon c o n ta c t w ith a  su b s tra te . The leaves 

on th ese  b ranches do n o t resem ble  any o ther leaves on th e  p lan t. In o th e r  m osses 

th e  leaves o f th e  flage llifo rm  branches may be equal to  those borne by th e  prim ary  

s te m , e .g ., in Squam idium  (Allen & Crosby, 1986).

2. S tipe anatom y. In the  T ham nobryaceae th e  s tip e  is c ircu la r to  e llip tic  

in cross-section (Fig. 23). I t  consists of a sm all c e n tra l  s tran d , a  c o r t ic a l  zone 

and p eriphera l ce lls . The c e n tra l  s tra n d  is fo rm ed  by sm all irregu larly  hexagonal 

ce lls . A many lay e red  c o r tic a l zone com posed o f la rg e  parenchym atous ce lls  

surrounds th e  c e n tra l  s tra n d . The c o rtic a l zone abruptly  changes in to  sev e ra l 

lay e rs  o f  sm all ex trem e ly  in c ra ssa te  cells  which form  th e  o u te r layers o f th e  s tem . 

Throughout the  fam ily  the  s tip e  m orphology is fa irly  uniform  w ith th e  excep tion  

o f H om alia and H om aliodendron th a t  do n o t have a c e n tra l  strand . V aria tion  

o therw ise  res id es  in th e  num ber o f  ce lls  th a t  com pose each lay e r. This type  of 

s tip e  anatom y is found also in som e g en era  of supposedly re la te d  fam ilies , such 

as th e  H ypnodendraceae (Touw, 1971).

3. B ranch p rim ord ia . These a re  very  ra re  or ab sen t along th e  s tip e , bu t 

com m on along th e  upper p a r t  o f th e  s te m . The branch p rim ordia  a re  covered  

by foliose pseudoparaphyllia . These a re  m ostly spreading  but very ra re ly  tig h tly  

appressed.

4. L eaves. The leaves a re  d iffe re n tia te d  in to  stipe  and stem  leaves in 

H om aliodendron, P in n a te lla , P oro trichum  and Tham nobryum . H om alia is an 

excep tion  s ince  th e  s tip e  is no t developed; only juvenile  leaves a re  observed  a t  

the  base o f the  s te m . Two kinds of s tip e  leaves, appressed  and spreading a re  p re se n t
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Fig. 23. S tem  cro ss-sec tion  of Tham nobryum  fasc icu la tum  (Maxon 
767, FH), x400. a, ep iderm al cells; b, c o rtic a l cells; 
c, c e n tra l  s trand .
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in th e  fam ily . The appressed s tip e  leaves a re  m ostly  obovate, abrup tly  ap icu la te  

and have a  s tra ig h t insertion  line. These a re  found in Hom oliodendron and som e 

species of P oro trichum . Spreading s tipe  leaves display g re a te r  d iversity  in shape 

and o rien ta tio n . In shape they  may range from  triangu lar, trian g u la r-o v a te  to 

de lto id -subu la te . The in se rta tio n  line is V -shaped and le a f  m argins a re  recurved . 

In o rien ta tio n  they  may range from  spreading to  squarrose. P in n a te lla  and som e 

species of Poro trichum  have th is  kind. In Tham nobryum  and some species of 

Poro trichum  th e  s tip e  leaves a re  spreading but from  and e re c t  base. In th is  case 

th e  in se rta tio n  line is s tra ig h t. Size o f s tip e  leaves increases from  th e  base of 

th e  s tip e  upwards, a  g radual tran sitio n  occurs from  stip e  to  upper leaves. In many 

cases the  tra n s itio n  is no t g radua l and a r a th e r  ab rup t change in th e  le a f  shape 

is observed a t  th e  a re a  w here branching s ta r ts .  Secondary s tem  leaves exhibit 

mostly broader le a f  bases a t  th is a re a  of tran sition .

Branch leaves a re  sm alle r than  stem  leaves. Size o f b ranch  leaves decreases 

tow ard  the  branch tip  and side branches have even sm alle r leaves. In weekly 

ram ified  p lan ts  th e  branch leaves a re  la rg e r  than  in th o se  w ith  a  strong 

ram ifica tio n . Stem  and branch le a f  shape is an  im portan t c r i te r ia  for specific  

d istincitions in m ost genera  of th is  fam ily.

5. M argins. L eaf m argins in the  fam ily  a re  plane w ith  th e  excep tion  of 

som e species of P oro trichum  which have recu rved  m argins a t  th e  le a f  base. 

S e rra ted  m argins a re  comm on in many species o f a ll g en era  in th e  T ham nobryaceae.

6. C osta . In c ro ss-sec tion  the  c o s ta  is no t in te rn a lly  d iffe re n tia te d  in 

th e  m em bers of th is  fam ily . C osta w idth is a  re liab le  c r i te r ia  to  se p a ra te  the 

gen era . For exam ple, P in n a te lla  and Tham nobryum  a re  c h a ra c te rized  by a broad 

and s to u t co s ta . A slender c o s ta  is typ ical o f Porotrichum  and Hom aliodendron. 

H om alia exhib its a  short-double  or single co sta .
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7. C ells. L eaf cells  have a  sm all papilla a t  th e ir  ends in m any species 

o f  Poro trichum  and Tham nobryum . In P innete lla  th e  le a f  ce lls  bear 1-2 sm all 

papilla  over th e  lum ina. D iffe rences  in cell shape a re  im portan t generic  d istinctions 

in th is group. In a ll species o f Poro trichum  cells  from  apex to  le a f  base grade 

from  rhom boidal, long-hexagonal to  rec tan g u la r. Tham nobryum  and Hom aliodendron 

exh ib it sh o rte r  ap ica l ce lls  than  P oro trichum . Rounded to  hexagonal cells a re  

ty p ica l o f P in n a te lla . A lar ce lls  may be d iffe re n tia te d  in som e species of 

P oro trichum .

8. G am etangia . The genera  in the  T ham nobryaceae a re  dioicous and no 

sexual dim orphism  was observed. Both perigonia and p e rich ae tia  develop along 

th e  m ain stem  and branches, n ev er on the  s tipe . U nfertilized  p e rich ae tia  have 

fa ir ly  sm all leaves, but a f te r  fe r til iz a tio n  p e rich ae tia l leaves expand.

9. Sporophytes. Long ex serted  capsules a re  c h a ra c te r is tic  of a ll th e  genera  

in the  fam ily . The peris tom e is considered a hypnoid-peristom e. Two basic 

pe ris to m e  m orphologies a re  observed in the  fam ily. In Tham nobryum  fasc icu la tum , 

as in som e species of Poro trichum  and Hom alia, th e  exostom e te e th  a re  broadly 

lan c e o la te  abruptly  tapering  tow ard  th e  apex (Fig. 24). The ap ica l section  of 

th e  te e th  tends to  be hyaline or o f a  lig h te r color than  th e  base. Exostom e te e th  

a re  cross s tr ia te  or cross s tr ia te  w ith  overlying papillae a t  the  base. A t the  apex, 

te e th  a re  only papillose. In th is type the endostom e segm ents a re  papillose and 

p e rfo ra te , c ilia  a re  w ell developed (Fig. 25). In some species of P oro trichum , 

as in P . long irostre , the  exostom e te e th  a re  lanceo la te  and s tr ia te  w ith  overlying 

papiH ae (Fig. 26). Endostom e se g m e n ts  a re  also papillose and p e rfo ra te , bu t 

c ilia  m ay be rud im entary . In bo th  types th e  papiHae may be sim ple or branched. 

H om aliodendron also  exhib its th is  type  of peris tom e. The back of th e  exostom e 

has th e  c h a ra c te r is tic  la rg e  tra b e cu la  o f a  hypnoid peristom e.
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Fig. 24. Scanning e le c tro n  m icrograph o f  peristom e o f  Tham nobryum  
fasc icu la tu m  (W illiams 1980, H). A, g en era l view of 
exostom e, x200; B, d e ta il o f upper reg ion  o f exostom e 
reg ion , x800; C, d e ta il  o f  base o f exostom e, x800; D, 
d e ta il  o f  m id-portion o f  exostom e, x800.
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Fig. 25. Scanning e lec tron  m icrograph o f peristom e o f Porotrichum  lanc ifrons. 
A, genera l view of exostom e and endostom e, x300; B, d e ta il 
ven tra l view of exostom e, x650; C, exostom e tow ard base, x650: 
d, upper a re a  o f exostom e, x650.
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Fig. 26. Scanning e le c tro n  m icrograph o f peris tom e o f Poro trichum  
long iro stre  (A llioni 568, H). A, back o f  exostom e, x650; 
b, exostom e, d e ta il o f upper region, x650; c, g en e ra l 
view o f exostom e and endostom e, xlOO; d, exostom e, 
d e ta il  o f  b asa l a rea , x650.
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P hylogenetic considerations

In B uck and V itt’s (1986) fam ilia l c lassifica tion  fo r pleurocarpous mosses, 

th e  order Hypnales includes six superfam ilies. In th is  classification  the 

T ham nobryaceae, H ypnodendraceae, P leuroziopsidaceae and P te rob rye llaceae  

w ere grouped  in to  th e  suborder H ypnodendrineae. All these fam ilies are  

c h a ra c te r iz e d  by a  dendroid (stip ita te ) hab it and coarsely  se rra te  m argins of s tem  

leaves. They are p laced  in th e  Hypnales by th e ir  exostom e te e th  exhibiting shoulders 

and c ro s s -s tr ia te  ornam ention  which a re  defining fea tu re s  fo r th e  Hypnales. As 

the  H ypnodendraceae and P te ro b ry e llaceae  share  th e  sam e dendroid habit and 

s e rra te  le a f  m argins they  a re  considered the  s is te r  groups for th e  Tham nobryaceae.

C h a ra c te r  analysis

1. G row th form  and hab it. The T ham nobryaceae a re  ch a rac te rized  by 

a prim ary creep ing  stem , a  s tipe  and a  d ista l branched p a rt. The s t ip ita te  dendroid 

hab it is ty p ic a l o f th e  m em bers of the  Hypnodendrineae, bu t the prim ary creeping 

stem  is a  unique fe a tu re  fo r th e  Tham nobryaceae. H om alia is the  only m em ber 

of the  fam ily  th a t  does n o t have a  s tip e , however, i t  could be in te rp re ted  th a t 

i t  was lo s t. The position of Hom alia in th e  fam ily should receive  fu rth e r a tte n tio n  

since p resen t p lacem ent is based on m ate ria l stud ied  from  th e  neotropics.

2. C om planate  s tem  and leaves . C om planate s tem s with f la t , spreading 

leaves is c h a ra c te r is t ic  o f P innate lla , Poro trichum , Hom aliodendron and Homalia. 

Tham nobryum  and Handeliobryum  as weH as th e  o th er fam ilies in the  

H ypnodendrineae do not exhibit com planate  stem s, but instead  show spreading 

leaves. T h e re fo re  com planate  s te m s  and e rec t-sp read ing  leaves a re  a derived 

condition w ith in  the  T ham nobryaceae.
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3. C osta . In Tham nobryum , H andeliobrynm  and P inna te lla  the  c o s ta  is 

s to u t and broad. The H ypnodendraceae and P te ro b ry e llaceae  exhibit th e  sam e 

p a tte rn . A slender c o s ta  observed in P oro trichum  and H om aliodendron is derived  

w ithin th e  fam ily .

4. Lam ina. A b is tra to se  lam ina is p resen t only in th e  genus H andeliobryum , 

and th is  considered  derived.

5. C ell p a tte rn . Except PinnateH a th a t  has papillae over the  lum ina, 

o th e r  g en era  in th e  fam ily a re  papiUose by p ro jec ting  angles. The H ypnodendraceae 

and P te ro b ry e llaceae  are  c h a ra c te rized  by the  la t te r  fe a tu re  also. T herefore  

papiHae over the  lum ina are the  derived fe a tu re .

6. In tram arg ina l bands. L inear ce lls  form ing an  in tram arg ina l band is 

a  unique fe a tu re  fo r PinnateH a.

7. P eris tom e. Exostom e te e th  of Tham nobryum  and Hom alia have shoulders, 

which is a lso  p resen t in Hynodendron and P terobryeH a. T herefore  the  p resence 

o f lan ceo la te  exostom e te e th  is considered a  derived condition . This c h a ra c te r  

is observed in Hom aliodendron, P inna te lla  and P oro trichum . No sporophyte is 

known fo r H andeliobryum . Its  p lacem en t in th e  fam ily is based only on v eg e ta tiv e  

c h a ra c te rs . The co sta  and ce ll p a tte rn  is th a t  of Tham nobryum . The only fea tu re  

th a t  se p a ra te s  th e  tw o  genera  is th e  b is tra to se  lam ina in H andeliobryum . In 

P oro trichum , H om aliodendron and P innateH a the  exostom e te e th  a re  papillose. 

This c h a ra c te r  is considered derived w ithin th e  fam ily since in the  outgroup the  

exostom e te e th  a re  c ro ss-s tr ia te .
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Tham nobryaceae M argadant <3c During, Beknopte FI. Ned. B lad- en Leverm ossen 443.

1982. Type. Tham nobryum  Niewland, Am. Midi. N a tu ra lis t. 5: 50. 1917.

R obust to  sm a ll p lan ts, dull o r  shiny, m ostly dendroid, com planate, o ften  

w ith  flagellifo rm  branches. A xillary hairs w ith sh o rt-q u ad ra te  s ta lk  ce ll and long 

rec tan g u la r  ap ica l cells; paraphyllia  absent; pseudoparaphyllia filam en tose  to  

fo liose. P rim ary  s te m  creeping , sparsely  o r abundantly  covered  by reddish rhizoids; 

in  c ro ss-sec tio n  w ith  m ostly e llip tic  to  irregu larly  round, sm all, in crassa te  o u te r 

ce lls  surrounding la rg e , th ic k -w a lle d  cells , c e n tra l s tran d  absen t or p resen t; leaves 

e re c t-a p p re sse d  to  e re c t  spreading, delto id , lan c e o la te , obovate-subu la te  to  

oblong-ligu la te , a c u te  to  broadly acu te ; m argins e n tire  to  slightly  s e rra te ; co s ta  

ab sen t or p resen t; upper m edial cells  fusiform , rhom boidal, linear to  rec tan g u la r, 

sm ooth  to  papillose . Secondary s tem  m ostly perpend icu lar to  su b s tra te , in cro ss- 

sec tio n  w ith  irreg u la rly  round to  e llip tic , sm all, in c ra ssa te  cells surrounding larg e , 

hexagonal ce lls , c e n tra l s tran d  usually p resen t; s tip e  leaves e re c t, appressed, 

e rec t-sp read in g , spreading  to  squarrose, obovate , de lto id  to  lanceo la te , acu te ; 

m argins m ostly  e n tire , plane to  recurved; co s ta  single; upper m edian cells fusiform , 

lin ea r to  rec tan g u la r; s tem  leaves e re c t, e rec t-sp read in g  to  spreading, sm ooth 

or sligh tly  p lic a te , oval, ova te , o v a te -lig u la te  or ob long-ligu late, acu te , broadly 

a c u te  to  obtuse; m argins e n tire  to  s e rra te ;  c o s ta  single, s lender to  broad; ap ica l 

ce lls  round, oval, rhom bic to  fusiform , upper m edian cells  rhom boidal, fusiform  

to  lin ea r, basa l cells  lin ea r to  rec tan g u la r, sm ooth or papillose a t  p ro jecting  angles 

or over lum ina, som etim es p itted ; branch leaves m ostly sm aller than  s tem . 

Dioicous. P erigon ia l leaves lan ceo la te , o va te -subu la te , som ew hat concave, a cu te ; 

m argins e n tire ; c o s ta  absen t; upper m edian ce lls  fusiform  to  rec tan g u la r. 

P e r ic h a e tia l  leaves  o v a te  to  oblong-subulate, acu te ; m argins e n tire  to  slightly  

s e rra te ; c o s ta  ab sen t or p resen t, single; upper m edian cells fusiform  to  linear,
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sm ooth  or papillose by p ro jec tin g  angles, p itte d  or u n p itted . S e ta  sho rt to  long, 

sm ooth ; capsu les oblong, cy lindric  to  ovoid; ex o th ec ia l ce lls  sh o rt-q u ad ra te  to  

rec tan g u la r; s to m a ta  p resen t; annulus ab sen t o r p resen t; operculum  conic; peristom e 

double; exostom e te e th  la n c e o la te  to  broadly  lan ceo la te , ab rup tly  tapering  tow ard 

apex , s tr ia te , papillose or s t r ia te  w ith overlying pap illae; endostom e w ith  a  high 

b asa l m em brane, segm ents lan c e o la te , sm ooth  to  papillose, p e rfo ra te , c ilia  usually 

p re se n t or rud im en ta ry . Spores spherical, papillose. C a ly p tra  m ostly cucu lla te .

The T ham nobryaceae a re  c h a ra c te r iz e d  by a  p rim ary  creeping  and an e re c t 

to  pendent secondary  s tem . T he basal p a r t  of the  secondary  s te m  is unbranched. 

G enera  in th is  fam ily have a  hypnoid p eris tom e. Exostom e te e th  may exhibit 

d is tin c t shoulders like in Tham nobryum  or be lan c e o la te  like in m ost species of 

P oro trichum .

In th is  t re a tm e n t  five g e n e ra  a re  include in th e  fam ily . Handeliobryum , 

p laced  also in th is  fam ily , does n o t occur in th e  a re a  of study .

Key to  th e  genera  

1. L eaf m argins deeply s e r ra te  a t  apex

1. H om aliodendron

1. L eaf m argins not deeply  s e r ra te

2.

2. A pical ce lls  o f  leaves usually  round w ith  1-2 pap illae  over th e  lum ina

2. P in n a te lla .

2. A pical ce lls  o f leaves rhom bic to  fusifo rm , sm ooth  o r if papillose by p ro jecting  

angles 3.
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3. S tem  leaves m ostly asym m etric , c o s ta  short-double

3. Hom alia.

3. S tem  leaves m ostly sym m etric , co s ta  single, w ell developed

4.

4. P lan ts  usually dull; co sta  strong , m ostly subpercu rren t; ap ical 

cells  m ostly short-rhom bic

4. Tham nobryum .

4. P lan ts  usually shiny; co sta  slender, m ostly  1/2 to  3/4 o f the  

lea f  length ; ap ica l cells fusiform  to  long-rhom boidal

5. P oro trichum .

1. Homaliodendron F leischer, Hedwigia 45: 74. 1906. Type. Hom aliodendron 

flabella tum  (Smith) F le ischer

P lan ts  dendroid, m ostly irregularly  branched, f lag e lla te  branches p resen t, 

ligh t to  dark g reen , sligh tly  glossy. Prim ary stem  creep ing , in c ross-sec tion  w ith 

sm all, th ick-w alled  o u te r  ce lls  surrounding large inner cells, c e n tra l s trand  absent; 

leaves triangu lar, a cu te ; m argins en tire ; co sta  single, 1/2 to  1/4 of le a f  length; 

ap ica l cells fusiform , upper m edian cells irregu larly  rec tan g u la r, p itted ; basal 

ceUs rec tan g u la r, p itte d . Secondary stem  e re c t  to  perpend icu lar to  su b s tra te , 

s tip i ta te , upper p a rt irregu larly  branched to  p innate; axillary  hairs 4-5 cells long, 

s ta lk  ce ll quad ra te , sho rt, golden; paraphyllia absen t; pseudoparaphyllia foliose. 

Stipe leaves d ista lly  triangu la r to  lanceo la te , e rec t-ap p ressed ; secondary stem  

leaves and branch leaves ovate-oblong, stem  leaves 2-3 tim es la rg e r  than  branch 

leaves, e rec t-sp read in g  to  spreading, apex d e n ta te , te e th  m ostly m u ltice llu la r , 

le a f  in se rta tio n  V-shapped or s tra ig h t; m argin p lane, sligh tly  fo lded a t  d ista l base;
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c o s ta  single; 1/2 to  3/4 o f th e  le a f  length , in cross-section  w ith  u nd iffe ren tia ted  

c e lls ; ap ica l ce lls  rhom bic, upper m edian cells long rhom boidal, p itted , basal cells 

rec tan g u la r, p itted . Dioicous. Perigonial leaves oval, concave. O uter pe rich ae tia l 

leav es  oval, sh o rt acum inate; inner ones ovate  to  oblong, gradually  or abruptly  

subu la te ; m argins en tire  to  s e rra te . Setae  m ostly short, capsule ovoid to  cylindric; 

ex o th ec ia l cells  sh o rt-rec tan g u lar, rec tangu la r to  hexagonal; s to m a ta  p resen t, 

phaneropore; operculum  conic; annulus absent; peristom e double, exostom e te e th  

lan c e o la te , fa in tly  s tr ia te ; endostom e w ith a low basal m em brane, segm ents 

lan c e o la te , papi llose, c ilia  ab sen t. Spores spherical, papillose.

The nam e re fe rs  to  th e  f la t  dendroid habit, typically  p resen t in m ost species 

o f  th is genus. Hom aliodendron is also  ch arac te rized  by asym m etrica l leaves w ith 

deeply  s e rra te  apices. It is p laced  in the  T ham nobryaceae by th e  s tip ita te  dendroid 

h a b it  and th e  exostom e te e th  w ith  d istinct trab ecu lae  a t  back. The exostom e 

te e th  a re  sim ilar to  the  papillose te e th  o f som e Porotrichum  species.

Hom aliodendron scalpellifolium  which is known from  S ou theast Asia exhibits 

chrom osom e counts o f 10 (F ritsch , 1982). This is the  only chrom osom e count 

rep o rted  fo r th e  genus. Hom aliodendron is m ore diverse in Southeast Asia.

1. Homaliodendron flabellatum  (Smith) F leischer, Hedwigia 45: 74. 1906.

H ookeria flab e lla ta  Sm ith, T rans. Linn, Soc. 9: 280, pi. 23, f . 2. 1808; 

N eckera  f lab e lla ta  (Smith) M itten, J .  Linn. Soc., Bot. suppl, 1: 118. 

1859. Type. India occiden ta li.

P terogophyllum  decom positum  Bridel, Bryol. Univ. 2: 764. 1827; 

Hom aliodendron decom positum  (Bridel) Wagner, B ryologist 55: 144. 

1952, syn. nov. Type. Hispaniola. Desvaux s. n. (holotype, B; isotype, 

slide in NY!).
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N eckera  m ohriana C. M uller, L innaea 38: 646. 1874; Hom aliodendron 

m ohrianum  (C. Muller) F leischer, Hedwigia 45: 77. 1906. Type.

M exico. M irador, Mohr s.n . (isotype, NY!).

Poro trichum  grandidens C. M uller, Hedwigia 37: 243. 1898;

Hom aliodendron grandidens (C. Muller) B rotherus, N at. P fl. 1(3): 

851. 1906. Type. H aiti. Bois de Furcy, 1515 m, Aug 1891, P icarda  

s. n. (n. v.) (Fig. 27 a-f).

P lan ts  4-10 cm  ta ll, dendroid; prim ary  stem  leaves trian g u la r, 1.0 mm long, 

ap ica l ce lls  26 um long, 8 um  wide, upper m edian ce lls  26-39 um long, 8 um wide, 

basal cells  26-52 um long, 8 um w ide. Secondary s tem  leaves  oblong-ligulate,

3.0-4.0 mm long, 1.0-1.5 mm wide; a p ica l cells  21-26 um  long, 8-13 um wide, 39-65 

um long, 8-10 um wide, basal cells  52-92 um long, 6-10 um wide. Sporophytes 

no t seen.

Distribution and Ecology. (Fig. 28). Hom aliodendron flabeH atum  is a  w idespread 

species in  S ou theast A sia. In th e  neo trop ics it  is known from  M exico, G uatem ala, 

C osta  R ica, Cuba, Ja m a ica  and Dom inican Republic. It occurs in m ontane fo rests  

from  1000-3600 m.

Representative specim ens exam ined. MEXICO. O axaca: Ju a re z  M ountains, 

21 Dec 1962, Sharp s. n. (NY); V eracruz: N ear Ja la p a , 28 Jun  1908, Pringle 15152 

(FH), Ja lap a , D eepe e t  al. s. n. (NY).

GUATEMALA. Z acapa: Upper reaches of Rfo S itio  Nuevo, 1500-1800 

m, 25 Jun  1942, S teyerm ark  43229 (FH, NY).
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Fig. 27. H om aliodendron flabella tum . a, g row th  hab it, showing 
flagellifo rm  branches, x l ;  b, b ranch , x l2 ; c, s tem  
le a f , x40; d, s tem  le a f  upper m edian ce lls , x400; 
e , s tem  le a f  upper m argin, x400.
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Fig. 28. Map o f n eo tro p ica l d istribu tion  H om aliodendron flabella tum .
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COSTA RICA. San Jo se: Copey valley, ca  30 km S o f C artago , 2000 m,

4 Feb 1979, G riffin  e t  a l. B 107 (NY).

CUBA. Santiago  de Cuba: S ie rra  M aestra, no rthern  spur o f P ico Turquino, 

1850 m, 16 Apr 1915, Ekm an 5468 (FH, NY).

JAMAICA. P ortland : Low er ea ste rn  ridge of M ossman's Peak, 1600-1700 

m, 30 Jun  1926, Maxon 9651 (FH, NY), in fo rest N o f P o rtlan d  Gap, 1727 m, 10 

Aug 1966, Crosby 3522, 3532 (MO).

DOMINICAN REPUBLIC. Independencia: 4 km S of El A guacate  on road 

to  P edernales, 1300 m, 21 Mar 1981, Buck 4699 (NY); P edernales: Las Abejas, 

52 km N of p o rt of Cabo Rojo on A lcoa road, 3600 m, 7 May 1982, Buck 8347 

(NY); Vega: S bank o f Rio Los Guanos, ju s t above confluence w ith Rio de la  

Izquierda, 1100-1200 m, Ju l 1967, N orris e t. a l. 5137 (NY).

Discussion. In th e  neo trop ics H om aliodenron flabella tum  occurs in low er m ontane 

and m ontane fo re s t ranging from  1400-1900(3000) m in C en tra l A m erica  and the  

West Indies. I t seem s not to  be w idespread in th e  W est Indies, since th e re  is no 

reco rd  o f m a te ria l from  P u e rto  R ico or th e  Lesser A ntilles. I t  has com m only 

been m istaken w ith  Poro trichum  lancifrons and o th er species of Poro trichum , 

from  which it can  be distinguished by th e  o b lo n g -lig u la te  le a f  shape, sh o rt ap ical 

ce lls , and m ostly  e rec t-sp read in g  leaves. This taxon  has n o t been found w ith 

sporophytes in th e  New World bu t in A sia, w here th e  genus is m ore d iverse, i t  

is frequen tly  found bearing  sporophytes. F lagelliform  branches w ere comm only 

found in th e  m ate ria l stud ied .
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2. Pinnatella Fleischer, Hedwigia, H edw igia 45: 79. 1906. Type (chosen here).

P in n a te lla  ro tund ifrondea  (C. M uller) F le ischer

M ostly slender to  m edium -sized p lan ts , yellow g reen  to  dark g reen , usually 

dull, unbranched  to  regu larly  p innate , dendroid . A xillary hairs w ith a  sh o rt-q u ad ra te  

s ta lk  c e ll and long rec tan g u la r ap ica l ce lls ; paraphyllia  absent; pseudoparaphyllia  

fo liose. P rim ary  stem  creep ing , in c ro ss-sec tio n  w ith  m ostly  e llip tic , rounded 

to  oval in c ra ssa te  cells surrounding la rg e  irregu larly  hexagonal ce lls , c e n tra l s tra n d  

absen t; p rim ary  stem  leaves e re c t-a p p re sse d  to  spreading, de lto id  to  lan ceo la te , 

a c u te  to  broadly acu te ; m argins e n tire , c ren u la te  to  s e rra te ; co s ta  ending below 

apex to  3/4 o f le a f  leng th ; upper m edian  cells  long rhom boidal to  irregu larly  

hexagonal. Secondary stem  e re c t  to  perpend icu lar from  su b s tra te , leaves e re c t  

to  slightly  e rec t-sp read ing , oval, o v a te , o v a te -lig u la te  to  ligu la te , som ew hat 

concave, a c u te , broadly a c u te  to  o b tu se ; m argins en tire , c re n u la te  to  s e rra te ; 

c o s ta  s trong , ending below apex  to  3 /4  o f le a f  len g th ; ap ica l cells  oval, rounded 

to  hexagonal, in crassa te , upper m ed ian  cells  irregu larly  long rhom boidal to  

hexagonal, m arginal cells irregu larly  sh o rt q u ad ra te , tran sverse ly  in se rted  w ith  

som e bands of linear to  rec tan g u la r in tram arg in a l cells, basal ce lls  irregu larly  

rec tan g u la r, un i- to  pluripapillose; b ran ch  leaves sm alle r, oval, o v a te  to  ligu la te , 

a reo la tio n  sam e as s tem  leaves. D ioicous. P e r ic h a e tia l  leaves o v a te -la n c e o la te . 

S e ta  sho rt; capsule ovoid; s to m a ta  p resen t; annulus som ew hat d iffe re n tia te d ; 

operculum  conic sh o rt- ro s tra te ; p e ris to m e  double, exostom e te e th  lan ceo la te , 

gradually  a c u te , papillose; endostom e w ith  a low basal m em brane, segm ents 

papillose, c ilia  absen t. Spores papillose.

As in d ica ted  in th e  nam e P in n a te lla , this genus is c h a ra c te r iz e d  by a  very 

sm all dendroid hab it. P lan ts  a re  ty p ica lly  duH and leaves sligh tly  concave w ith
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one or tw o papillae over th e  ce ll lum ina. The ce ll p a tte rn  and strong  co sta  p laces 

i t  c lose  to  Tham nobryum .

No chrom osom e counts a re  known fo r th is genus. The g re a te s t num ber 

o f species known fo r th is  genus occurs otuside o f  the  neotropics.

Key to  species

1. P lan ts  m ostly regu larly  branched, dendroid; lea f  apex broadly a c u te  to obtuse

1. P . m inuta

1. P lan ts  m ostly irregu larly  branched, form ing irregu lar strands; le a f  apex a c u te

2. P . callicoste llo ides

1. P in n a te lla  m inu ta  (M itten) B rotherus, N at. P fl. 1(3): 857. 1906.

Poro trichum  m inutum  M itten , J .  Linn. Soc., Bot. 12: 465. 1869. Type. Cuba.

W right 85 (holotype, NY!).

P in n a te lla  jam aicensis B artram  in O rcu tt, J a m a ica  N a tu ra lis t 1: 17. 1928, 

syn. nov. Type. Ja m a ica . St. E lizabeth: Vicinity o f B alaclava, 5 Aug 

1927, O rcu tt 2352 (holotype, FH!).

Poro trichum  paraguayense B rotherus, Bih. K. Svenska V et. Ak. Handl. 26 

Afd. 3(7): 42. 1900, syn. nov. Type. Paraguay . P irapo, 4 Aug 1893, 

Lindm an 271 (isotype, NY!).

(Fig. 29A a-f).

Sm all, inconspicuous p lan ts, to  3.0-4.0 cm ta ll, ligh t green  to  yellow ish, 

dull to  sligh tly  shiny, frondose. F lagelliform  branches p resen t, ax illary  or a t  shoot 

apex, very  slender and th in . A xillary hairs (3)4-5 cells  long, s ta lk  ce ll
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Fig. 29. A, P inna te lla  m inuta (Reese 15569, NY), a , stem  leaves, 
x40; b, s tem  le a f  apex, x400; c, s tem  lea f  upper 
m edian ce lls , showing co s ta , x400; d, stem  lea f  basal 
cells , x400; e, s tem  lea f m argin and a la r  cells, x400; 
f, branch leaves, x40; B, P inna te lla  callicoste llo ides 
(Skottsberg 271, H-BR). a , stem  leaves, x40; b, stem  
le a f  apex, x400; c, stem  le a f  upper m edian cells , x400; 
d, s tem  le a f  upper m arginal cells, x400.
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sh o rt-q u ad ra te ; paraphyllia  absen t; pseudoparaphyllia  foliose. P rim ary  stem  

creep ing , in cro ss-sec tion  e llip tic , w ith  4-5 o u te r  layers o f rounded to  e llip tic , 

in c ra ssa te  cells surrounding 5-6 lay ers  o f inner la rg e , th in -w alled  cells; leaves 

ova te  to  o v a te -lan ceo la te , 0.8 mm long, d ec u rre n t, acu te ; m argins c ren u la te ; 

co s ta  single, 3/4 o f le a f  length ; upper m edian cells irregu larly  rounded to  irregu larly  

rec tan g u la r; 10 um in d iam ete r, un i- to  pluripapillose, m arginal ce lls  tran sverse ly  

in se rted , rec tan g u la r, ce lls  tow ard  base becom ing elongate  to  rec tan g u la r, 15-34 

um long. Secondary s tem  leaves e rec t-sp read in g , oval to  o v a te -lig u la te , 1.0-1.4 

mm long, sym m etric  to  slightly  a sy m m etric , sligh tly  concave, som ew hat tw isted  

when dry, broadly a c u te  to  obtuse; m argins c re n u la te ; co sta  single, 3/4 o f le a f  

leng th , one or tw o rows of cells ex tending  over c o s ta ; ap ica l cells oval to  irregu larly  

rounded, 10 um in d iam ete r, m arg inal cells  tran sverse ly  in se rted , upper m edian 

cells  irregu larly  rounded to  hexagonal , 13 um in d iam ete r, th ick -w alled , uni- 

to  pluripapillose, basal cells rec tan g u la r, 18-39 um long, 6 um wide; branch  leaves 

lig u la te ; leaves on flagellifo rm  b ranches e re c t, lig u la te , size  v ariab le , obtuse. 

Sporophyte unknown.

D istribu tion  and Ecology. (Fig. 30). This species is known from  th e  W est Indies, 

C e n tra l and South A m erica. I t  grows on th re e  trunks and rocks in low land fo rests .

Specim ens exam ined. CUBA. S. d., W right 85 (NY).

JAMAICA. Trelaw ny: V icinity o f Windsor C ave, 140 m, 21 Apr 1981, Crosby 

13905 (NY), C ockpit coun try , n ear St. Paul's, 13-18 Sep 1906, B ritton  311 (NY), 

v icin ity  o f B alaclava, 5 Aug 1927, O rc u tt  2352 (FH).

DOMINICAN REPUBLIC. La A ltag rac ia : Hill e l Pefion de la  Vieja Rufina, 

24 km SE of O tra  Banda on road  to  P u n ta  Cana, 41 m, 29 Mar 1981, R eese 15569
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(NY), 3 km of Boca de Yuma, along tra i l  to  Rio Dulce, 30 Mar 1981, Reese 15593 

(NY).

PARAGUAY. Itapua: P irapo , 4 Aug 1893, Lindm an 271 (NY), Municipio 

Dom ingo Robledo, Salto  Tem bey on Rio Tem bey, near Y aty tay , 200 m, 12 Oct 

1984, Buck 12262A (NY).

Discussion. This is an  easily  overlooked species since i t  is so sm all and grows 

am ong o ther cortico lous bryophytes. As pointed by B artram  (1949) th is  species 

may be less loca lized  than  th e  few  co llections of i t  ind ica te . P innate lla  jam aicensis 

is considered conspecific  w ith  P. m inu ta  since th e  only d iffe ren ce  noted was th a t 

o f  s iz e . A c h a ra c te r  used by B artram  (1928) to  se p a ra te  the  species was the  

p resence  o f flage llife rous branches. I have found th is fe a tu re  to  be variab le  and 

no t sa tis fa c to ry  to  se g reg a te  th e  tw o. W agner (1951) also no ted  the d ifficu lty  

in sep ara tin g  th e  tw o ta x a  but s ti l l  k ep t them  se p a ra te . The type  of P innate lla  

geheeb ii was no t stud ied , but m a te r ia l  from  A frica  assigned to  th a t taxon  was 

found to  be s im ilar to  P. m inuta.

2. P in n a te lla  ca llicoste lo ides. (Theriot) B rotherus, N at. P fl. ed. 2, 11: 196.

1925.

Poro trichum  callico ste llo ides B rotherus ex T herio t, Rev. Chil. Hist. Nat. 

21: 176. 1917. Type. Chile. Los P era les  de M arga-M arga, Quebrada 

de los C anelos, Dusen 195 (isotype, H-BR!).

P inna te lla  m acro stica  B ro therus in Skottsberg , N at. H ist. Juan  Fernandez 

2: 433. 1924, syn. nov. Type. Juan  Fernandez. Q uebrada de las Casas, 

11 Feb 1917, Sko ttsberg  271 (holotype, H-BR!).

(Fig. 29B a-d).
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P ale , g reen  sm all p lan ts, 2.0 cm ta l l ,  form ing loose, irregu lar s trands to 

som etim es slightly  dendroid. A xillary  hairs 2-3 ce lls  long, s ta lk  ce ll sho rt-quad ra te ; 

paraphyllia  absent; pseudoparaphyllia filam en tose  to  foliose. P rim ary  stem  

creeping, in c ross-sec tion  w ith  3-4 layers o f sm all in c ra ssa te  ce lls  surrounding 

2-3 layers  o f la rg e  hexagonal ce lls , c e n tra l s tra n d  absen t; leaves spreading, deltoid,

0.5 mm long, a cu te ; m argins c ren u la te ; c o s ta  ending below apex; upper m edian 

cells long fusiform  10-15 um long, papillose. Stipe leaves erec t-sp read ing , deltoid,

1.0-1.5 mm long, acu te ; m argins crenu late ; c o s ta  s trong , 3/4 o f le a f  length; ap ical 

cells rhom bic, 10-15 um long, 4 um w ide, upper m edian ce lls  rhom boidal to  fusiform , 

15-30 um long, basal cells  rec tan g u la r, 20-30 um long, papillose; s tem  leaves 

e rec t-sp read in g , ob long-lanceo late , 0.9-1.0 mm long, a c u te ; m argins plane, se rra te ; 

c o s ta  s to u t, 2 /3—3/4 of le a f  leng th ; a p ica l and upper m edian cells irregularly  

rhom boidal to  irregu larly  rounded, 8 um in d iam e te r, basa l cells rec tangu lar, 10-15 

um long, a la r  cells  irregu larly  sh o rt-rec tan g u la r, 1-2 buiging papillae  over lum ina. 

Sporophyte not observed.

D istribu tion . (Fig. 30). P in n a te lla  ca llicoste llo ides is known from  Chile and Juan 

F ernandez. It grows on rocks and  tr e e  trunks.

Specim ens exam ined. CHILE. Los P erales de M arga-M arga, Dusen 195 (H-BR).

JUAN FERNANDEZ. Q uebrada de las Casas, 11 Feb 1917, Skottsberg  (H-BR).

D iscussion. This species is recogn ized  by th e  oblong lan ceo la te  leaves w ith acu te  

ap ices. The grow th  hab it seem s to  be  d iffe re n t from  th a t o f P. m inuta. In P. 

callicosteH oides p lan ts form  irregu larly  b ranched  s tran d s and P. m inuta has a 

d istin c t dendroid habit.
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Fig. 30. D istribution map o f P inna te lla  m inuta and P. callicoste llo ides.
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3. H om alia (Bridel) Bruch, Schim per & Giimbel, Bryol. Eur. 5: 53. 1850 (facs. 

44-45, Mon. 1), "Om alia" c o rr . Schim per, Syn. 471, 1860. Type. Hom alia 

trichom ano ides (Hedwig) B ruch, Schim per & Giimbel.

P lan ts  unbranched , irreg u la rly  b ranched  to  dendroid, m ostly  ligh t g reen  

to  dark g reen , very shiny. P rim ary  s tem  creep ing ; leaves oblong-ligulate, 

asym m etric ; m arg in  sligh tly  s e rru la te  a t  apex, e n tire  below ; c o s ta  sing le, o r double; 

ap ica l ce lls  irreg u la rly  rhom bic, upper m edian ce lls  lin ea r, basal ce lls  rec tangu la r. 

Secondary s tem  m ostly perpend icu lar from  su b s tra te , unbranched, irregu larly  

branched to  dendro id , som etim es sh o rt s t ip i ta te , com planate ; ax illa ry  hairs 5-7 

ce lls , s ta lk  c e ll  d iffe re n tia te d , golden; paraphy llia  absen t; pseudoparaphyllia 

filam en tous. Secondary stem  leaves e re c t-sp rea d in g , p lane, asym m etric , 

ob long-ligu late , broadly  a c u te , som etim es nea rly  obtuse to  a c u te , ending in a 

sh o rt po in t; m arg ins s e rra te  to  se rru la te  a t apex , p lane, d is ta l m argin som etim es 

slightly  fo lded; c o s ta  single to  sh o rt and double, 1 /4  o f le a f  leng th , in cross section  

w ith  u n d iffe re n tia te d  ce lls; ap ica l ce lls  irreg u la rly  rhom boidal to  rhom bic, upper 

m edian cells  l in e a r, b asa l cells rec tan g u la r, p i tte d  to  s ligh tly  p itte d . Dioicous. 

Perigonia  on secondary  s tem  am d branches; leaves lan ceo la te ; m argins en tire , 

bordered  by one row of rec tan g u la r cells; c o s ta  ab sen t; ap ica l ce lls  rhom boidal, 

p itted , upper m edian ce lls  rhom boidal, p itte d , basa l ce lls  irregu larly  rec tangu lar, 

som etim es in fla te d , th in -w alled . P e ric h a e tia  on secondary  s tem  and branches; 

leaves broadly  o v a te , ab rup tly  subu la te , m argin s e r r a te  a t  apex; c o s ta  present; 

ap ica l ce lls  l in e a r , upper m edian cells lin ea r, basa l ce lls  rec tan g u la r, p itted  

throughout, th ick -w alled . S e tae  long; capsule  oblong, neck  narrow ; exo thecia l 

ce lls  m ostly  irreg u la rly  q uad ra te ; s to m a ta  p rese n t, phaneropore; operculum  conic; 

annulus no t observed; peris tom e double, exostom e te e th  densely c ro ss -s tr ia te ,
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hyaline and papillose above, tra b e c u la te  a t  back; endostom e segm ents lan ceo la te  

from  a  high basal m em brane, papillose above, keeled, p e rfo ra te , c ilia  p resen t. 

Spores spherical, sm ooth. C a lyp tra  cucu lla te .

The nam e Hom alia ind ica tes a  strongly  f la tte n e d  p lan t w ith  b ranches in 

th e  sam e plane. The neo trop ica l species may be recognized by a beau tifu l irid escen t 

g reen  co lor. O f th e  13 species p resen tly  assigned to  the  genus only one occurs 

in the  neo trop ics. The hypnoid peristom e p resen t in th is genus suggests th a t  if  

does no t belong to  th e  N eckeraceae . The p lacem en t of H om alia in the  

T ham nobryaceae is based mainly on peristom e morphology.

A chrom osom e count of 11 has been rep o rted  fo r H. japonica (F ritsch , 1982) 

and H. trichom anoides (F ritsch , 1982).

1. Homalia glabella (Hegwig) Bruch, Schim per & Giimbel, Bryol. Eur. 5: 54. 1850 

(facs, 44-45 Mon, 2).

Neckera g labella  Hedwig, Spec, Muse. 231, 1801; N eckera g labella  (Hedwig) 

W eber & Mohr, Ind. Muse. PI. C ryp t. 3. 1803. Type. Jam a ica , Sw artz 

(iso type, BM!). (Fig. 31 a-g).

P lan ts m ostly 3.0-15 cm ta ll, secondary  stem  unbranched to  p innate; prim ary 

stem  leaves 1.0-1.5 mm long; ap ica l cells 18 um long, 8 um wide, upper m edian 

cells 52-70 um long, 6-8 um wide, basal cells 39-78 um long, 6 um w ide. Secondary 

stem  leaves ob long-cultriform , 2.5-3.5 mm long, 1.0-1.5 mm wide, ap ica l cells 

rhom boidal, 52-65 um long, 21-26 um wide, upper m edian cells long hexagonal 

to  long fusiform , 60-92 um long, 15 um wide, basal cells long hexagonal to  linear, 

78-100 um long, 15-21 um wide, slightly  p itte d . Perigonial leaves 1.1 mm long,

0.57 mm wide, ap ical cells  26 um long, 8-13 um wide, upper m edian cells  39-78
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Fig. 31. H om alia g labella  (S teere  5650, NY), a , branch , x l 2; b, hab it, x l ;
c, s te m  leaves, x40; d, s tem  le a f  apex, x400; e , s tem  lea f 
m arginal ce lls , x400; f, s tem  le a f  upper m edian cells , x400; 
g, s tem  lea f b asa l ce lls , x400.
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um long, 6-8 um wide, basal ce lls  26-52 um long, 13 um wide, thin w alled , in fla ted . 

P e ric h a e tia l leaves 2.2-2.4 mm long, 0.9 mm w ide, ap ica l cells 26-29 um long, 

6-8 um w ide, upper m edian cells 52-100 um long, 8 um wide, basal cells  52-92 

um long, 8-10 um wide. S e tae  1.5-2.0 cm long; capsule 2.0 mm long. Spores 13 

um wide.

Distribution and Ecology. (Fig. 32). This species is known from C en tra l A m erica, 

th e  C aribbean  and one loca lity  in V enezuela. In the  W est Indies i t  has not been 

found in th e  D om inican Republic. The e leva tiona l range is from 20-2500 m, from  

th e  lowlands to  cloud fo re s ts . I t m ostly occurs on shaded, w et lim estone  boulders; 

ro o ts , and bark.

R epresentative specim ens examined. MEXICO. Chiapas: Municipio de C in talapa, 

SE of C erro  Baul on the  border of th e  s ta te  of O axaca, 16 km NW o f co lon ia  F igaroa, 

27 Apr 1972, Breedlove 24874 (MO); Puebla: N ear Villa Ju a rez , 1180 m, 28 Mar 

1945, Sharp 3181 (MO, NY); San Luis Potosi: 2 mi E o f X ilitla , 900 m, 28 Dec 

1953, M cGregor 8067 (NY), V eracruz: Zacuapan, Apr 1908, Purpus 4302 (FH, 

MO, NY), S ierra  de Chiconquiaco, be tw een  Santa  R ita  and Bella Luz, ca 40 km 

NW, 1750 m, 26 Ju l 1979, H erm ann 28839 (NY), 9 km NE of H uayacoco tla , road 

to  Z ilacatipan , 1700 m, 13 Mar 1980, Ju a re z  1420 (MO).

GUATEMALA. A lta  de V erapaz: M ountains along road betw een  T a c tic

and the  divide on road to  Tam ahu, 1500-1600 m, 1-7 Apr 1941, S tandley 91483 

(NY); Izabal: Along tra i l  beginning from  m ile 33.23 betw een D artm ou th  and

M orales tow ards Lago Izabal, Mico M t., 35-150 m, 7 Apr 1940, S teyerm ark  39056 

(NY); Z acapa: Ravine bordering Q uebrada A lejandria, sum m it o f S ierra  de  las 

M inas, v icin ity  of finca A lejandria, 2500 m, 13 O ct 1939, S teyerm ark  29931 (FH).
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F ig . 32. D istribu tion  m ap of H om alia g labella .
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HONDURAS. A ta lan tida : L ancetilla  valley, near T ela, 20-66 m, 6 Dec 

1927-20 Mar 1928, Standley 54597 (FH, NY); F rancisco  M orazan: Along abandoned 

silver mine road  on C erro  El T igre, SW o f San Ju an c ito , 1800 m, 29 Nov 1975, 

R ichard e t al. 3569 (MO, NY); Santa B arbara: N ear El M ochito Mines, ca 3 km 

up t ra i l  leading N from  Estadio San Juan , NW of El M ochito, 1330 m, 9 May 1966, 

Crosby 2786 (MO).

NICARAGUA. J ino tega : About 6 km N of Santa M arfa O stum a, ju st o ff 

R uta  N acional, 3 km along road to  A ranjuez, 1450 m, 6 May 1966, Crosby 2741 

(MO).

COSTA RICA. A lajuela: Along the  upper Rfo Sarapiqui, near C arib lanco 

and along th e  road  to  colonia Virgen del Socorro, 800 m, 21 Feb 1982, Burger e t  

al. 11910A (NY), Santa Marfa N ational Park , 1 km W of E end of Park , 7 km E 

of colored house a t  junction o f road to  H acienda Santa  Marfa, 600 m, 8 Fe b 1978, 

L iesner 5203 (MO); C artayo: Valley o f Rfo R eventazon , 9 km ENE of T urrialba 

near Pavones, 650 m, 30 Jan  1949, Holm e t  al, 1266 (G); G uanacaste: E l Silencio, 

near T ilaran , 750 m, 13 Jan  1926, Standley e t  al. 44737 (FH, NY); H eredia: S 

slope Volcan Barba, ca  1 km WNW of Rfo C iruelas, near w here road 114 crosses 

s tream  and 8.2 km from  San Jose de la  M ontana, 1900 m, 3 May 1975, Crosby 

9915 (MO); P un tarenas: Vicinity of The Inn a t  Q uaker se ttle m en t of M onte Verde, 

1200 m, 2 Feb 1966, Crosby 2479 (MO, NY); San Jose: SE slopes of C erros de 

Zurqui, N o f v illage o f San Luis N orte, 17 NNE of c ity  c e n te r  o f San Jose, 1840 

m, 28 Mar 1973, Crosby e t  a l. 6392 (MO).

PANAMA. C o d e : A lto C alvario , 7 km N o f El Cope, 850 m, 19 May 1977, 

Folsom e t  a l. 3310 (MO); Veraguas: 1.7 km along road  leading E just above Escuela 

A grfcola, A lto  de P iedras, 750 m, 18 May 1975, Crosby 10246 (MO).
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CUBA. Santiago de Cuba: Yunque de B aracoa, Ju l 1936, C arab ia  s. n. 

(FH), La G ran P ied ra , 1.5 km SE o f peak, 1000 m, 3 Apr 1982, Buck 7601 (NY).

JAMAICA. M anchester: F a irfie ld , 4-6 Sep 1908, B ritton  860 (NY), Moy 

Hall, Nov 1928, O rcu tt 6832 (MO, NY); St. Thomas: V icinity o f House Hill, Sulphur 

R iver, 450-500 m, Maxon 9402 (FH, NY); Corn Puss Gap and vicin ity , ca  9 mi 

N of B ath , on t r a i l  to  P o rt A ntonio, 550 m, 9 Apr 1981, Crosby 13647 (MO, NY).

PUERTO RICO. A recibo: Utuado, 12 Mar 1887, S intenis F I 23 (G); Fajardo: 

NW side o f S ie rra  de Liquillo, above El V erde, 26 Ja n  1940, S teere  6312 (MO, NY), 

C aribbean  N ational F o rest, Luquillo Division, El Yunque rec re a tio n a l area, Big 

T ree  T ra il to  La Mina Falls, 500 m, 5 M ar 1981, Buck 4089 (NY); Mayagiiez: Old 

t ra i l  above upper Rfo M aricao, 30 Dec 1939, S teere  5650 (FH, MO, NY); Ponce: 

R idge N o f Rfo Dona Ju an a , N of V illalba, 18 Jan  1940, S teere  6013 (FH, MO, 

NY).

WINDWARD ISLANDS. Guadeloupe: no loca lity , P uss 55109 (NY).

VENEZUELA. C aracas: 1200 m, Jan  1846, Funck e t  al. 370 (NY).

D iscussion. H om alia g labella  is very easily  recognized  by th e  glossy g reen  color, 

and broadly a c u te  apex. I t  has been confused w ith  N eckera  v illae -ricae  Besch., 

bu t H om alia lacks a  d is tin c t folded d is ta l m argin, and i t  is dioicous. In C en tra l 

A m erica , 5296 of the  p lants s tud ied  w ere fem ale , 22% m ale and only 9% had m ature 

sporophytes. S te rile  p lan ts w ere  very ra re  w ith only 11%. In the  C aribbean fem ale  

p lan ts  also  w ere  m ore com m on (47%) but w ere follow ed by s te r ile  p lants (39%). 

P la n ts  w ith  sporophytes w ere  not found among th e  sam pled m ate ria l in the  

C aribbean .
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4. Thamnobryum Nieuwland, Am. Midi, N a tu ra lis t 5: 50. 1971.

Tham nium  Bruch, Schim per & Giimbel, Bryol. Eur. 5: 211. 1852 (fasc . 

49-51 Mon. 1), horn, illeg . Type. Tham nobryum  alopecurum  (Hedwig) 

G angulee, M osses of E aste rn  India and A d jacen t Regions 5: 1452.

1976.

P lan ts  m edium -sized to  robust, dendroid, p innate  to  sparsely  branched, 

dark g reen  to  yellow -green , sligh tly  shiny to  dull. P rim ary  stem  creeping, in 

c ro ss-sec tion  e llip tic , w ith  sm all, rounded in c ra ssa te  ce lls  surrounding large  

hexagonal ce lls , c e n tra l s tran d  p resen t; leaves  e rec t-sp read in g , de lto id  to  

obovate-subu la te ; a c u te ; m argins e n tire ; c o s ta  ab sen t o r p resen t, short-double 

to  single; upper m edian ce lls  fusiform , lin e a r  to  rec tan g u la r. S tipe m ostly dark  

brown, in c ro ss-sec tio n  e llip tic , w ith  o u te r  sm all cells surrounding th ick-w alled  

hexagonal ce lls , c e n tra l s tra n d  p resen t; leaves appressed  w ith  squarrose  to  spreading 

ap ices, or e rec t-sp read in g  to  spreading, broadly tria n g u la r  to  triangu lar-subu la te , 

acu te ; m argins e n tire ; c o s ta  single; upper m edian ce lls  linear, sm ooth to  papillose 

a t  p ro jec ting  angles, p itte d  to  un p itted . S tem  and branch  leaves e rec t-sp read ing , 

slightly  p lic a te  when dry to  sm ooth , o v a te , o v a te - la n c e o la te , ovate-oblong to  

ob long-ligu late , a c u te , broadly a c u te  to  obtuse; m argins sligh tly  s e rra te  to  s e rra te  

a t  apex, e n tire  below; c o s ta  strong , subpercu rren t, in  c ro ss-sec tion  u n d iffe ren tia ted ; 

ap ica l ce lls  hexagonal, rhom bic to  rhom boidal, upper m edian cells  linear to  

rec tan g u la r, b asa l cells lin ea r to  rec tan g u la r, sm ooth  to  papillose by p ro jec ting  

angles, p itte d  o r unp itted . Dioicous. P erigon ia  leaves  obovate-subu la te , acu te ; 

m argins e n tire ; c o s ta  absen t; upper m edian cells  linear. P e rich ae tia l leaves 

lan ceo la te  to  o v a te -su b u la te , acu te ; m argins e n tire ; c o s ta  absen t; upper m edian 

cells  lin ea r to  rec tan g u la r. S e tae  long; capsu le  ho rizo n ta l, cy lindric , sm ooth;
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ex o thec ia l ce lls  q uad ra te  to  rec tangu lar; s to m a ta  p resen t, phaneropore; annulus 

p resen t; peris tom e double, exostom e te e th  lan ceo la te , tapering tow ard apex, s tr ia te  

a t  base, becom ing s tr ia te  w ith  overlying papillae, papillose a t  apex, tra b e cu la te ; 

endostom e segm en ts from  a  high basal m em brane, papillose, p e rfo ra te , c ilia  p resen t. 

Operculum  conic. C a lyp tra  not seen. M ature spores no t observed.

In the  neo trop ics th is genus is rep resen ted  by tw o species. I am in ag reem en t 

w ith th e  concep t proposed by Robinson (1975) in his Mosses o f Juan  Fernandez 

Islands. This concep t includes in Thamnobryum dull p lan ts w ith strong c o s ta  and 

sh o rt le a f  ce lls  (i.e ., hexagonal to  rhombic in the  ap ical region). Thus, Poro trichum  

fasc icu la tum  is considered here  to  fit w ithin th e  concep t of Tham nobryum .

A chrom osom e count o f 11 in Thamnobryum alopecurum  is known fo r the  

genus (F ritsch , 1982).

Key to  species

1. P lan ts  robust; leaves when dry slightly  p lica te , com planate , lig u la te  to

oblong-ligu late ; ap ica l cells m ostly rhom bic to  rhom boidal

1. T. fascicu latum

1. P lan ts  sm all to  m edium -sized; leaves when dry sm ooth, som ew hat concave,

ova te  to  o v a te -lan ceo la te ; ap ica l cells m ostly hexagonal

2. T. tum idicaule

1. Thamnobryum fasciculatum  (Hedwig) S astre , comb. nov. Hypnum fasc icu la tum

Sw artz  ex Hedwig, Spec. Muse. 245. 1801; Thamnium fascicu latum  (Hedwig) 

C. M uller, Hedwigia 37: 260. 1898; Porotham nium  fascicu latum  (Hedwig) 

F le ischer, Musci FI. B uitenzorg 3: 927. 1908. Type. Jam aica , Sw artz  

s.n. (iso types, G!, H!, NY!). (Fig. 33 a-1).
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Fig. 33. Tham nobryum  fasc icu la tum  (E. G. B ritton , 80, NY), a . hab it, drv. x l;
b, s tem  and branch, x l2 ; c, s te m  leaves, x40; d, s tem  le a f  upper 
m arginal cells , x400; e , branch le a f  m arginal cells, x400; f, stem  
le a f  a la r  and basal cells , x400; g, stem  lea f  upper median cells, 
x400; h , s tipe , showing leaves, x l2 ; i, s tipe  lea f, x40; j ,  stipe  
le a f  upper m arginal cells , x400.
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P lan ts  robust, 5-15 (20) cm ta ll, dendroid, dark g reen  to  yellow g reen , slightly  

shiny, p innately  to  irregu larly  branched . A xillary hairs 2-3 cells  long, s ta lk  cell 

sh o rt-q u ad ra te ; paraphyllia  absen t; pseudoparaphyllia sm all, fo liose. P rim ary 

s te m  creeping , in c ro ss-sec tio n  e llip tic , w ih t 5-6 lay ers  o f  sm all, th ick-w alled  

ce lls  and 3-6 lay ers  o f inner la rge , hexagonal, th in -w alled  ce lls; leaves 

e rec t-sp read in g , obovate-subu la te , 1.8-2.0 mm long, a cu te ; m argins e n tire ; co sta  

ab sen t o r p resen t, short-double  or single, 1 /2 -2 /3  of le a f  length ; upper m edian 

ce lls  fusiform  to  lin ea r, 39-78 um long, 6 um wide. Stipe m ostly pendan t to  

perpend icu lar from  su b s tra te , dark  brown; e llip tic  in c ross-sec tion , w ith 5-6 layers 

o f sm all, th ick -w alled  ce lls  and 15-20 inner lay e rs  o f th in -w alled  hexagonal cells, 

c e n tra l  s tran d  p resen t; base o f s tipe  leaves e rec t-ap p ressed  w hen dry, 

e rec t-sp read in g  when m oist, b road ly -triangu lar, becom ing subu late  on m ore d ista l 

s tip e  leaves, 2.0-2.5(3.0) mm long, ap icu la te  to  filiform ; m argins e n tire ; co sta  

single, 2/3 to  3 /4  th e  le a f  leng th ; upper m edian cells linear, 57 um long, 6 um 

wide, sligh tly  to  d is tin c tly  popillose a t  p ro jec ting  angles, p itted . Stem  and branch 

leaves e rec t-sp read in g , sligh tly  p lica te  when dry, ovate-oblong to  oblong-ligulate, 

(2.5)3.4-4.0 mm long, 1.0-1.5 mm wide, ob tuse, broadly a c u te  to  a c u te , ap icu late ; 

m argin sligh tly  s e r ra te  to  s e r ra te  a t  apex, som etim es ex tend ing  below apex; co sta  

s trong , m ostly ending below apex, to  som etim es 3/4 o f le a f  leng th , sm ooth  a t 

back, in c ro ss-sec tion  u n d iffe ren tia ted ; ap ica l cells  rhom bic to  rhom boidal, 21-26 

um long, 8 um wide, upper m edian cells lin ea r, 39-57 um long, 6 um wide, 2-3 

row s o f lin ea r m arg inal ce lls , som etim es no t c learly  d is tin c t, m ostly longer than  

upper m edian cells , 60-100 um long, 4-6 um wide, basa l ce lls  linear, 60-92 um 

long, 4 um  wide, sligh tly  to  d istinc tly  papillose by pro jecting  angles, slightly  p itted . 

D ioicous. Perigonial leaves  obovate-subu la te , 1.5-1.7 mm long, a c u te ; m argin 

e n tire ; c o s ta  absen t; a p ica l cells  linear, 52-78 um long, 6 um wide, upper m edian
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cells linear, 65-78 um long, 6 um wide. P e ric h a e tia  usually on branches, ou ter 

leaves trian g u la r, 1 .2-1 .4  mm long, inner leaves o va te -subu la te , 1.6-2.0 mm long, 

acum inate ; m argin  e n tire ; c o s ta  absen t; ap ica l cells rec tan g u la r, 52-100 um long, 

6-8 um wide, upper m edian ce lls  rec tan g u la r, 52-81 um long, 6-8 um wide, basal 

cells lax , irregu larly  rec tan g u la r, 39 um long, 8 um wide. S e tae  long, 2.0 cm, 

reddish-brow n; capsule  m ostly horizon tal, cy lindric , 3.0 mm long, neck som ew hat 

narrow and co n s tr ic ted ; exo thec ia l ce lls  quad ra te  to  hexagonal, becom ing 

rec tan g u la r to w ard  base; s to m a ta  p resen t; annulus p resen t, 2 -tie red , reddish, 

th ick-w alled; operculum  conic, long ro s tra te ;  exostom e te e th  dark orange, becom ing 

hyaline tow ard  th e  apex , lan ceo la te  from  a  broad base, ab rup tly  tapered  tow ard 

apex, s tr ia te  from  base  to  3 /4  o f leng th , upper p a rt  papillose; endostom e pale, 

segm ents from  a  high b asa l m em brane, keeled , p e rfo ra te , papillose, c ilia  p resen t. 

C a ly p tra  not observed . Spores spherical, m atu re  spores not observed.

D istribution and E cology. (Fig. 34). This species grows m ostly in very w et and 

shaded h ab ita ts , like  on rock walls near cascades, or on rocks and soil by s tream . 

The "frond" po in ts down w hen growing on v e rtic a l su rfaces , but on a  f la t  su rface  

th is  tends to  be p a ra lle l  to  i t .  The species occurs a t  mid to  low elevations in the

W est Indies and South A m erica. In C en tra l A m erica  it  is only known from  the

Panam a-C olom bian  border in th e  Serranfa del D arien

R epresentative specim ens exam ined. PANAMA. Serranfa del D arien, C erro  Mali, 

1200 m, 16 Ja n  1975, Mori e t  al. 4310 (H, MO), W est ridge o f C erro  T acarcuna

m assif, 1700 m, 1 Feb 1975, Mori e t  a l. 4496 (MO).
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Fig. 34. D istribu tion  map of Thamnobryum fasc icu la tum .
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JAM AICA. St. Andrew: Gully 1/4 mi SE o f M orce's Gap, 1800 m, 14 Ju l 

1966, Crosby 3017 (MO), New H aven Gap, v icin ity  o f C inchona, 2-10 Sep 1906, 

B ritto n  80 (NY); John Crow Peak, 1700-1800 m, 2 Feb 1903, Underwood 719 (H, 

NY); P ortland : Valley o f T ra fa lg a r R iver, n ea r Jum be Spring, 800 m, 6 Mar 1920, 

Maxon e t  al. 767 (BM, FH, NY), T ra il from  M orces Gap to  V inegar Hill, 1175-1500 

m , 6 M ar 1920, Maxon e t  a l. 729 (BM, FH, NY).

HAITI. M assif du Nord: P o rt-d e -P a ix , H au t-P iton , 1150 m, 20 Sep 1925, 

Ekm an 4865 (FH, NY).

DOMINICAN REPUBLIC. La Vega: T ra il from  Tablones to  Lagunita , w est 

o f  La C ienaga, 1200-1800 m, Ju l 1967, N orris e t  al. 5845 (NY), Hill La C am pana, 

Rfo Los P la tanos, 1036 m, 2 Jan  1948, A llard  18375h (NY), V icinity of Pyram ids, 

13.8 km of Valle Nuevo, 2200 m, 30 Apr 1982, Buck 8017 (H, NY), Shaw 5683 

(H, NY).

PUERTO RICO. A recibo: C o rd ille ra  C en tra l, C erro  P un ta , S o f Jayuya, 

20 Ja n  1940, S teere  6194 (FH, NY), U tuado, Sintenis s. n. (BM, H, NY), R eserva 

F o re s ta l Toro N egro, Salto Inabon, 2 Ja n  1985, A cevedo s. n. (NY); Fajardo: S ierra  

de Luquillo, La C oca W aterfall, 3 May 1940, S teere  7040 (FH), Fajardo: S ierra  

de N aguabo, Sum m it o f Lom a La M ina to  Rfo Blanco, 360-945 m, 21 Ju l 1914, 

Shafer 3354 (BM, H, NY); Ponce: Dona Juana, N of Villalba, 18 Jan  1940, S tee re  

6067 (FH, NY), B ritton  e t  al. 7484 (NY), Dona Juana R iver, above Swimming 

Pool, 19 Jan  1940, Pagan 6158 (FH), A djuntas, M onte C e rro te , 900-1050 m, 15 

Mar 1915, B ritton  e t  al. 5464 (NY); be tw een  A djuntas and Jayuya, C reek  Los 

C orchos, 800-900 m, 13 M ar 1915, B ritton  5335 (FH, NY).

COLOMBIA. A ntioquia: C am pam ento , a re a  betw een  km 6.6 to  14.6 of

C am pam ento  on road  to  las  Brisas, 1430-1830 m, 2 Aug 1986, C hurchill e t  al. 15046 

(NY); Boyaca: La Vega, Bogota, Feb  1917, ApoHinare 427 (H), Pacho, 1800 m, 

Weir 259 (BM, H), T acarem a, 2200 m, Lindig 2034 (BM).
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VENEZUELA. C aracas : 1500 m, Funck e t a l. 255 (BM, H), Colonia del 

Tovar, F end ler 142 (BM, H, NY): P ortuguesa: Cloud fo re s t, 15 km E of Chabasquen, 

67 km NNW o f  G uanare, 1450-1520 m, 29-31 O ct 1982, S teyerm ark  e t  a l. 126718 

(MO); T ach ira : Slopes along Q uebrada Agua Azul, south  o f El Reposo, 14 km SE 

of D elic ias, 2150-2300 m, 22-23 Ju l 1979, S teyerm ark  e t  a l. 118445 (NY).

TRINIDAD. C riiger s . n. (NY).

ECUADOR. A zuay: G ualaquiza, San F rancisco  R iver, 20 Ju n  1909, Allioni 

8348 (H); Napo: La Fam a, valley  o f  Rxo Chingual east o f El Pun, 2000-2100 m, 

1 Aug 1943, S te e re  8440 (NY).

PERU. A m azonas: Bagua, c a  20 km E of La P eca , 1900 m , 22 Ju l 1978, 

Barbour 2822 (MO); C uzco: La C onvencion, 1800 m, O ct 1919, Biies s. n. (NY); 

Junin: T arm a, C hancham ayo valley , above La M erced, a t  Cum bre Y acunay, 2000 

m, 15 Aug 1957, H utchinson 1915 (NY), Valley C hancham ayo, Schunke 198 (MO).

BRAZIL: M inas G erais: C aldas, R egnell 84 (FH, H); P arana : D esvio

Y piranga, 6 Sep 1911, Dusen 13343 (BM, FH, H, NY); Rfo de Jan e iro : S erra  do 

I ta t ia ia , Mont S e rra t, 900 m, 11 May 1902, Dusen 416 (H, NY), S e rra  de F ribergo , 

5 May 1927, B andeira 692 (H), S erra  dos Orgaos, 15 Feb 1887, Schenck 4806 (H), 

P e tropo lis , P e d re ira  da Q uintandinha, 16 Feb 1924, B andeira  218 (H); Santa C a ta rin a : 

Riosinho, Bom R etiro , 1000 m, 24 D ec 1948, R e itz  2799 (NY); SSo Paulo: 

Iacupiranga, Jun  1881, Puiggari 570 (H), Y poranga in valley  of R io R ibeira , 130 

m, Sep. Sch iffner 2791 (BM, FH, H, NY), S erra  do Cayazique, Santos, Ju l 1901, 

S ch iffner 390 (BM, H).

BOLIVIA. S an ta  C ruz , 1800 m, 25 Aug 1902, W illiams 1980 (BM, H, NY).

JUAN FERNANDEZ. M asafuera, Mono C reek , 975 m, 20 Feb 1917, 

S ko ttsberg  267 (H).
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D iscussion. M acroscopically , th is species is easily  recognized by the  olive green 

color and co arse , rig id  appearance . Some of the  m ate ria l s tud ied  showed linear 

m arginal cells , o rien ted  p a ra lle l to  th e  m argin. The co sta  is o f even w idth from 

le a f  base to  apex, m ostly ending tw o to  five cells below the  apex. Occasionally, 

som e p lan ts  showed a  narrow er co s ta  tow ard  apex  which m ostly ended fu rther 

from  th e  le a f  apex . Leaves may ta p e r  tow ard the  apex o r a re  o f a  uniform  width 

from  base. The apex o f the  stipe  leaves is usually frag ile  and broken. The lam ina 

of branch and stem  leaves may becom e eroded, but th e  co stae  persists. 

Tham nobryum  fasc icu la tum  is distinguished from  T. tum id icau le  and T. 

a lleghaniense by th e  robust s ta tu re , th e  slightly  p lica te  leaves (when dry), usually 

broadly a c u te  apex, ovate-oblong leaves and sm ooth costa . The s trong  costa  and 

sho rt ap ica l cells  support th e  p lacem en t o f th is species in Tham nobryum .

2. Thamnobryum tum idicaule (Wagner) Sastre , com b. nov.

Tham nium  tum idicaule  Wagner, Bryologist 55: 145. 1952. Type. C osta 

R ica. C artago : Flood plain in Rio R eventazon  below Santiago, 23 May 

1930, Dodge 8251 (isotype, MO!). (Fig. 35 a-d).

Sm all to  medium sized  p lan ts, 4-8 cm ta ll, dark  g reen  to  yellow green, 

dull to  sligh tly  shiny, irregularly  p innate form ing a  sparse  frond. A xillary hairs

4-5 cells long, s ta lk  ce ll sho rt rec tan g u la r; pseudoparaphyllia foliose, sm all. Prim ary 

stem  covered  w ith  red-brow n rhizoids; in cross-sec tion  w ith 3-4 layers of ou ter 

sm all th ick -w alled  cells surrounding 7-8 layers o f inner la rge  hexagonal cells, 

c e n tra l s tra n d  p resen t; leaves e rec t-sp read ing , delto id , 0.5 mm long, acu te ; margin 

e n tire ; c o s ta  short-double; upper m edian cells irregu larly  rec tan g u la r, 34-39 urn 

long, 8 um wide. Secondary stem s perpendicular to  su b s tra te , in cross-section
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Fig. 35. Tham nobryum  tum idicaule (Standley 83301, NY), a , s tem  leaves, 
x40; b, s tem  le a f  apex, x400; c , s tem  lea f upper m edian cells, 
x400; d, s tem  le a f  basal dells, x400.
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w ith  4-5 layers  of o u te r  sm all ce lls  surrounding 10-12 inner layers o f hexagonal 

cells , c e n tra l  s tra n d  p resen t; s tip e  leaves e rec t-sp read in g  to  spreading, trian g u la r,

0.8-1.0 mm long, acu te ; m argin e n tire , recurved; c o s ta  single, 1/2 o f le a f  leng th ; 

upper m edian ce lls  lin ea r, 34-39 urn long, 8 um wide. Secondary s tem  leaves e re c t  

to  e rec t-sp read in g , o v a te  to  ova te  lan ceo la te , 2.4-3.0 mm long, 1.0 mm wide, 

ac u te ; m argins s e r ra te  a t  apex, e n tire  below; c o s ta  subpercurren t, strong , sm ooth  

a t  back; ap ica l cells  hexagonal to  irregu larly  hexagonal, 13 um in d iam e te r, upper 

m edian ce lls  lin ea r to  rec tan g u la r, 34-44 um long; 13 um wide, basal cells lin ea r 

to  rec tan g u la r, 34-78 um long, 8 um wide; branch leaves sm aller th an  stem  leaves. 

D ioicous. Perigon ia  not observed. P e ric h a e tia l leaves lanceo la te , 1.0 mm long, 

ac u te ; m argin e n tire : c o s ta  absen t; upper m edian cells  lin ea r to  rec tan g u la r, 39-78 

um long, 10 um wide; paraphysis p resen t. Sporophyte unknown.

D istribution and E cology. (Fig. 36). Tham nobryum  tum idicule is known from  

C osta  R ica, G uatem ala , Panam a and Jam a ica . This species is found from  low land 

to  m ontane  fo re s ts . As w ith  many o th er species o f th is genus, i t  com m only grows 

in very  w e t, h a b ita ts  like  on rocks near s tre a m s and on dripping rock  w alls. It 

a lso  grow s as an epiphyte.

Specim ens exam ined. GUATEMALA. Q uezaltenango: Aguas A m argas, on th e  

w este rn  slope o f Volcan de Zunil, 2450 m, 14 Ja n  1941, Standley 83301 (NY).

COSTA RICA. C artago : Flood plain o f Rfo R eventazon  below Santiago, 

740-750 m, 23 May 1930, Dodge 8251 (MO); Limon: Vicinity o f U. S. D ep artm en t 

o f A gricu ltu re  Rubber E xperim ent S tation , Los D iam antes on Rfo S an ta  C lara  

1.6 km E of G uapiles, 200 m, 22 Ju l 1949, Holm e t  a l. 1272 (G).
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Fig. 36. D istribu tion  map o f  Tham nobryum  tum idicaule.
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PANAMA. Colon: Beyond bench m ark, 2 hrs. walk in from  end o f Santa 

R ita  Road, which te rm in a te s  17.1 km a f te r  leaving Boyd-Roosevelt Highway, 

550 m, 29-30 May 1975, Crosby 10462 (MO); D arien: N o f P un ta  Guayaba Grande, 

NW of Ensenada El Guayabo, 0-200 m, 25 Jan  1982, Knapp e t  al. 3136 (MO), Pii-re 

Base Cam p, Feb 1972, G entry  M-6 (MO); Panam a: Vicinity o f falls of Rfo C aim ito, 

n ea r La C horerra , 5 Apr 1969, Crosby 454913 (MO).

JAMAICA. M abess river, below Vinegar Hill, 900 m, 9 Feb 1903, Underwood 

1258 (MO, NY); St. Thom as: WNW Corn Puss Gap, along tra i l  from  the  Gap to  

Bowden Pen , 500-660 m, 29 Ju l 1966, Crosby 3261 (MO).

D iscussion. Tham nobryum  tum idicaule is c h a ra c te rized  by th e  sm all s ta tu re , 

and slightly  concave, e rec t-sp read ing  leaves. P lacem en t o f th is species in 

Tham nobryum  is based only on v eg e ta tiv e  c h a ra c te rs  since sporophytes have not 

been found. It has th e  short ap ical cells and s trong  co sta  c h a ra c te r is tic  of 

Tham nobryum .

5. P oro trichum  (Bridel) Ham pe, L innaea 32: 1983.

C lim acium  subg. Poro trichum  Bridel, Bryol, Univ. 2: 275. 1827.

L ec to type . P oro trichum  longiroste (Hooker) M itten , fide Dixon, Stud.

Handb. B rit. Moss. 370. 1896.

Porotham nium  F leischer, Musci FI. B uitenzorg 3: 925. 1908. (no type 

designated).

P lan ts  sm all to robust, ligh t to  dark green , dull to  shiny, dendroid, 

com planate , regu larly  to  irregu larly  p innate; branches som etim es d ista lly  a tte n u a te , 

flagellifo rm  branches som etim es presen t. Axillary hairs w ith sh o rt-q u ad ra te  s ta lk  

c e ll and long rec tan g u la r cells above; paraphyllia absen t; pseydoparaphyllia m ostly
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fo liose. P rim ary  s tem  creep ing , nearly  naked to  covered w ith abundant rhizoids, 

in c ro ss-sec tio n  m ostly e llip tic , w ith  o u te r  sm all in crassa te  ce lls  surrounding large 

hexagonal ce lls , c e n tra l  s tra n d  p resen t; leaves clasping to  erec t-sp read ing , 

trian g u la r to  obovate-subu la te , a c u te ; m argins en tire  to  se rru la te , plane to  recurved ; 

c o s ta  ab sen t to  p resen t, short-double  to  single; upper median ce lls  fusiform , linear 

to  rec tan g u la r, sm ooth to  papillose by p ro jec ting  angles. Short to  long s tip ita te , 

in c ro ss-sec tio n  e llip tic , w ith o u te r  sm all in crassa te  cells surrounding large  th ick - 

w alled  hexagonal cells, c e n tra l s tra n d  p resen t; s tip e  leaves clasping, e rec t-sp read ing , 

spreading to  squarrose, broadly obovate , de lto id  to  triangu lar-subu la te , acu te ; m argins 

e n tire , plane to  recu rved ; c o s ta  p re se n t o r absent; single; upper m edian cells 

fusifo rm , lin ea r to  rec tan g u la r, sm ooth  to  papillose by pro jec ting  angles, p itted  

o r u n p itted  a la r  ce lls  u n d iffe re n tia te d  to  d iffe re n tia te d , form ing sm all groups 

o f sh o rt-q u ad ra te  to  sh o rt-rec tan g u lar ce lls . Stem  leaves e re c t  to  erec t-sp read ing , 

sm ooth  to  sligh tly  p lic a te  when dry, trian g u la r, ova te , ovate -lanceo la te , ovate-oblong 

to  oblong-ligu late, a c u te , b road ly -acu te  to  obtuse; m argins m ostly  slightly  s e r ra te  

to  s e r r a te  a t  apex, w ith  se rra tio n  som etim es reaching 3/4 o f le a f  length; co sta  

sing le, 1/2 to  3/4 o f le a f  leng th ; sm ooth  or ending in a too th  a t  back; ap ica l cells 

oval, rhom boidal to  fusiform , upper m edian cells fusiform  to  linear, basal cells 

linear to  rec tan g u la r, a la r  ce lls  som etim es d iffe re n tia te d  in sm all groups of 

sh o rt-q u ad ra te  cells, sm ooth  to  papillose by pro jecting  angles, p itted  throughout 

to  p itte d  a t  base only or un p itted . B ranch leaves m ostly sm aller than  stem  leaves, 

e re c t  to  e rec t-sp read in g , oval, o v a te , oblong to  oblong-ligulate, acu te , broadly 

a c u te  to  obtuse; m argins s e r ra te  a t  apex  to  3/4 of le a f  length , plane to  recu rved  

m ostly  a t  le a f  base; ce ll p a tte rn  sam e as in stem  leaves. Dioicous. P erigonial 

leaves o v a te  to  lan c e o la te , ab rup tly  ap ic u la te  to  acu te ; m argins en tire ; co sta  

ab sen t; upper m edian ce lls  fusiform  to  lin ea r. P e rich ae tia l leaves ovate -subu la te  

to  oblong-subulate, m argins e n tire ; c o s ta  absen t or p resen t, single; upper m edian
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ce lls  fusiform  to  linear, p itte d  or u n p itted . S e tae  sho rt to  long, m ostly

reddish-brow n, sm ooth; capsule e re c t  to  ho rizon tal, cylindric; exo thecia l c e lls

sh o rt-q u ad ra te  to  sh o rt-re c ta n g u la r; s to m a ta  p resen t; annulus p resen t; operculum  

ro s tra te , sh o rt to  long; peris tom e double, exostom e te e th  lan c e o la te  to  la n c e o la te  

from  a  broad base tapering  a t  apex, s t r ia te  a t  base to  s tr ia te  w ith overlying p ap illae  

becom ing papillose only tow ard  apex, som etim es hyaline a t  apex, a t  back w ith

strongly pro jecting  lam ellae , m ostly papillose; endostom e w ith  a  high b a sa l

m em brane, segm ents papillose to  sparse ly  papillose, p e rfo ra te , c ilia  p resen t and 

ev iden t or rud im en tary . C alyp tra  c u c u lla te . Spores spherical, papillose.

In th e  neo trop ics th is  genus is re p re se n te d  by 11 species. A fte r rev ising  

a ll  th e  species in th e  West Indies, C e n tra l and  South A m erica  and  also checking  

o th e r tre a tm e n ts , such as De Sloover (1983), i t  was concluded th a t  no gam etophy tic  

c h a ra c te rs  a re  p resen t to  support sep a ra tin g  Porotham nium  from  P oro trichum . 

Some gam etophytic  c h a ra c te rs  th a t  have been  suggested  to  se p a ra te  th e  two g en e ra , 

such as s ize , s ta tu re  and degree of g lossiness, a re  variab le  in th e  group. F le isch er 

(1904-1923) seg reg a ted  Porotham nium  from  P oro trichum  on th e  basis o f sporophytic 

c h a ra c te rs . Porotham nium  was c h a ra c te r iz e d  by a  strongly c ro ss -s tr ia te  exostom e 

base, th e  upper p a r t  c ro s s -s tr ia te  w ith  overly ing  pap illae . C ilia  a re  w ell developed. 

This type  of peristom e is observed  P. expansum  and P . lancifrons. The exostom e 

o f Porotrichum  was c h a ra c te r iz e d  as usually  papillose w ith rud im en tary  c ilia  in 

th e  endostom e. The d iffe ren ces  in pe ris tom e  morphology w ere no t found congruen t 

w ith  any gam etophytic  c h a ra c te rs . Since p lan ts bearing sporophytes are ra re  

and no gam etophytic  c h a ra c te rs  w ere  found to  se p a ra te  th e  two g e n e ra  

Porotham nium  is included in P oro trichum .

O utside o f th e  neo trop ics, th e re  a re  22 species lis ted  for Poro trichum  and 

10 fo r Porotham nium . F ritsch  (1982) rep o rted  a  chrom osom e coun t of 12 fo r 

Porotham nium  bigelowii.
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K eys o f sp ecies o f Porotrichum

1. L eaves a t  m id-stipe  spreading to  squarrose  when dry; m argins o f s tipe  leaves 

recu rv ed  2.

2. S tipe  leav es  m ostly squarrose; branch leaves m ostly orb icu lar

1. P. th ielianum .

2. S tipe  leav es  m ostly spreading; branch  leaves o v a te -lan ceo la te  to  

oblong-ligu late  3.

3. Low land fo re s t species; p lan ts sm all, to  5 cm . ta ll;  b ranch leaves 

o v a te -la n c e o la te , apex a cu te ; c o s ta  m ostly ending in a  too th

2. P. sub tria tum .

3. Species of cloud fo re s ts  or h igher elevations; p lan ts  m ostly m ore 

th an  5 cm ta ll, to  10 cm ta ll; b ranch  leaves ligu late  to  oblong, broadly 

a c u te  to  obtuse 4.

4. Leaves m ostly p lica te  when dry; s tem  and branch leaves w ith 

recurved  m argins 3. P . filiferum .

4. Leaves m ostly sm ooth when dry; s tem  and branch leaves w ith 

p lane m argins 4. P. expansum .

1. L eaves a t  m id-stipe  e rec t-ap p ressed  or e rec t-sp read in g  w ith spreading subulae 

from  an  e re c t  base; m argins o f s tipe  leaves plane

5.

5. M edian ce lls  of stem  leaves oval (3-4:1); p lan ts m ostly in lowland fo rests

5. P. piniform e.

5. M edian cells  o f s tem  leaves fusiform  to  linear (5-10:1); p lan ts m ostly 

from  low er m ontane, m ontane to  subparam o

6.
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6. S tem  leaves m ostly o v a te -lig u la te  to  ligu late

7.

7. B ranch leaves m ostly acu te , s e r ra te  only a t  apex; upper median 

ce lls  of s tem  leaves lin e a r, slightly  p itted

6. P . m utabile.

7. B ranch leaves m ostly broadly a c u te  to  obtuse, s e r ra te  in the  

upper 1 /2; upper m edian cells o f s tem  leaves fusiform  to  long 

hexagonal, unp itted

7. P . korthalsianum .

6. S tem  leaves m ostly o v a te -lan ceo la te  to  broadly ovate

8.

8. Branch leaves o v a te -lan ceo la te , a cu te ; m argins se rra te  in upper 

1/2 8. P . long irostre .

8. Branch leaves obovate, broadly a c u te  to  obtuse; m argins se rra te  

to  le a f  base 9. P . lancifrons.

1. Porotrichum  thieleanum  (C. Muller) M itten , J . Linn. Soc., Bot. 12: 465. 1869.

Hypnum th ieleanum  C. M uller, Syn, 2: 227. 1851; P innate lla  th ie leana  

(C. M uller) B rotherus ex P aris , Coll. 24. 1909. Type. B razil. Sellow 

s.n . ( lec to ty p e , BM!).

Poro trichum  den ticu latum  M itten , J .  Linn. Soc., Bot. 12: 462. 1869;

Tham nium  den ticu la tum  (M itten) Kindberg, Hedwigia 41: 239. 1902, 

syn. nov. Type. Brazil. In S ie rra  be tw een  A ntonina and C orritiba , 450 

m, hum id tre e  trunks, Weir 69 (holotype, NY!); isotypes, BM!, NY!).

P in n a te lla  b rasiliensis B artram , J . W ashington Acad. Sci. 42: 181. 1952, 

syn. nov. Type. B razil. Rfo Grande do Sul: E stacao  Sao Salvador, 

t r e e  trunks in fo re s t, 600 m, Sehnem 2772 (holotype, FH!).

(Fig. 37 a-g).
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Fig. 37. Poro trichum  thielianum  (Weir 69, NY), a , s tem  leaves, x40;
b, s tem  le a f  apex, x400; c, stem  le a f  upper m edian ce lls , 
x400; d, stem  le a f  basal cells, x400; e , b ranch  lea f , x40; 
f, s tipe  lea f , x40; g, s tip e  le a f  upper m edian cells , x400.
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P lan ts  sm all to  m edium , 3-6(10) cm . ta l l,  pale  g reen , dull, frondose, regu larly  

p innate  to  b ip innate  flage llifo rm  branches p resen t, ax illa ry  o r ap ica l, leaves  sm all, 

lan ceo la te . A xillary hairs 2-4 ce lls  long, s ta lk  ce ll sh o rt-rec tan g u lar; 

pseudoparaphyllia sm all, fo lio se . P rim ary  stem  is c ro ss-sec tion  round to  e llip tic , 

w ith  3-4 layers of sm all in c ra ssa te  cells surrounding 3-4 inner layers of hexagonal 

cells , c e n tra l  s tra n d  p resen t; leaves  e rec t-sp read in g  to squarrose, obovate, abruptly  

ac u te ; m argins e n tire , recu rved ; co s ta  absent; upper m edian cells irregu larly  

fusiform  to  rec tan g u la r, 34-52 um long, 5-6 um wide, sm ooth . Secondary stem  

e re c t  to  perpendicular to  s u b s tra te , e llip tic  in cross-sec tion , w ith  2-3 o u te r  layers 

of sm all cells surrounding 15-20 inner layers o f large  hexagonal cells , cen tra l 

s tran d  p resen t; s tip e  leav es  squarrose  when dry, spreading  w hen w et, 

obov a te -trian g u la r, 1.0-1.5 mm long, a c u te ; m argins en tire , recu rved ; upper median 

cells  irregu larly  rec tan g u la r, (34)52-65 um  long, 6-8 w ide, p itte d . Secondary stem  

leaves e re c t  to  e re c t-sp rea d in g , o v a te , 2.0-2.5 mm long, 1.0-1.8 mm w ide, acu te  

to  ap icu la te ; m argins s e r ra te  in  upper 2 /3 , sligh tly  recurved  a t  base; c o s ta  strong, 

single, som etim es som ew hat fo rked  a t  d ista l end, 3 /4  to  2/3 th e  leng th ; ap ical 

cells rhom bic, 13-26 um long, 8-10 um w ide, upper m edian cells linear, 34-52 um 

long, 6 um wide, basal ce lls  re c ta n g u la r, 52-78 um long, 10-13 um wide; branch 

leaves e re c t  to  e rec t-sp read in g , o v a te  to  orb icu lar, 1.4 mm long, 1.0 mm wide, 

ap icu la te ; m argins se rra te  from  apex to  le a f  base, slightly  recu rv ed  a t  base; co sta  

2/3 th e  le a f  leng th ; upper m edian  ce lls  rhom boidal, 21-26 um  long, 6 um wide, 

Dioicous. P e ric h a e tia l leav es  obovate-subu la te , 1.0-1.5 mm long, 0.8-0.9 mm 

wide, m argins se rru la te  a t  apex; co s ta  single; m arginal ce lls  rec tan g u la r, upper 

medium  cells  irregu larly  rec tan g u la r, 65-78 um long, 6 um wide, p itte d . S e tae  

reddish-brow n, 1.5-2.0 cm  long, sm ooth; capsules e re c t, ovoid, 2.0 mm long; 

ex o th ec ia l ce lls  sh o rt-re c ta n g u la r , th ick-w alled ; exostom e te e th  lan ceo la te , s tr ia te  

below, p a p i l l o s e  above; endostom e segm ents f r o m  a  h i g h  basa l
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m em brane, papillose, p e rfo ra te , c ilia  p resen t. C alyp tra  cu cu lla te . Spores spherical, 

26 um in d iam e tte r, papillose.

D istribution and Ecology. (Fig. 38). Epiphyte in m oist rav ines about 400 and 

600 m in sou theaste rn  B razil.

Specim ens exam ined. BRAZIL. P arana: Betw een A ntonina and C orritiba , 450 

m, Weir 69 (BM, H, NY); Rio G rande do Sul: E stacao  Sao Salvador, 600 m, Sehnem 

2772 (FH), s. 1, Sellow s. n. (BM).

D iscussion. Porotrichum  thielianum  is easily  recognized  by th e  squarrose s tipe  

leaves w ith recurved  m argins. This species in unique am ong Porotrichum  species 

because i t  has orb icu lar branch leaves and short-rhom boidal cells . It possibly 

is a  sou theaste rn  B razil endem ic.

2. Porotrichum  substriatum  (Hampe) M itten , J . Linn. Soc., Bot. 12: 463. 1869.

N eckera su b s tr ia ta  H am pe, Ann, Sci. N at. B ot. se r. 5, 5: 340. 1866.

Porotham nium  substria tum  (Hampe) F le ishcer in B rotherus, N at. P fl. 

ed. 2, 11: 199. 1925; Tham nium  substria tum  (Hampe) Kindberg, Hedwigia 

41: 227. 1902. Type. Colom bia. Bogota, San-A ntonio, 1400 m, Lindig 

s. n. (holotype, BM!).

Porotrichum  plicatulum  M itten , J .  Linn. Soc., Bot. 12: 461. 1869.

Thamnium plicatulum  (M itten) Kindberg, Hedwigia 41: 253. 1902,

syn, nov. Type. Trinidad. In sylvis A rim a, Purdie s. n. (syntype, NY!); 

Chaguanas, Black 92 (lec to type , NY!).

(Fig. 39 a-k).
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Fig. 38. D istribution map o f Poro trichum  th ielianum , neo trop ica l m ate ria l 
o f P. su b s tria tu m  and P. filiferum .
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Fig. 39. Poro trichum  substria tum  (Buck 5033, NY), a, h ab it dry, x l;
b, s tem  branch and flagelliform  branches, x l2 ; c , branch 
leaves, x40; d, s tem  leaves, x40; e, s tem  le a f  appex, 
x400: f, b ranch  le a f  upper m edian cells , x400; g, s tem  
upper m arginal cells , x400; h, s tem  le a f  basa l and a la r  
ce lls , x400; i, s tipe  w ith  leaves, x l2 ; j. s tip e  lea fk  x40; 
k, s tipe  le a f  upper m edian and m arginal ce lls , x400.
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P lan ts  m ostly  sm all, slender, 2.0-5.0 cm  ta ll, sligh tly  shiny, m ostly form ing 

a  triangu lar frond, regu larly  pinnate to  irregu larly  b ip innate, branches d ista lly  

som etim es becom ing flage llifo rm , leaves lan ceo la te . A xillary  hairs 2-3 cells  long, 

s ta lk  cell shor qu ad ra te ; pseudoparaphyllia  foliose. P rim ary  stem  in cross-sec tion  

e llip tic , w ith 2-3 o u te r  la y e rs  o f sm all, rounded, th ick-w alled  cells surrounding 

6-8 layers  of la rg e  hexagonal inner cells, c e n tra l  s tran d  p resen t; leaves 

obovate-subu la te , clasping a t  base; m argins s e rru la te , recurved; co sta  single; 

upper m edian ce lls  rec tan g u la r, 52 um long, 6 um w ide. Secondary stem  e llip tic  

in cross-sec tion  w ith  4-5 layers  of sm all cells surrounding 8-10 inner layers of 

la rg e  hexagonal, c e n tra l s tra n d  p resen t; s tipe  leaves squarrose to  spreading, w ith 

a  broad obovate base, sheating , 0.9-1.0 mm long, ab rup tly  ap icu late ; m argins en tire , 

recu rved  a t  base; co sta  2/3 the  le a f  length ; upper m edian cells irregu larly  

rec tan g u la r, 26-39(52) um long, 6 um w ide; secondary s tem  leaves e rec t-sp read ing  

to  spreading, sligh tly  p lic a te  when dry, o v a te - la n c e o la te , 2.0-3.0 mm long, 0.9-1.0 

mm wide, a c u te ; m argins s e r ra te , recu rved ; co sta  reach ing  3/4 th e  le a f  length , 

ending in a to o th  a t  back; ap ica l cells rhom boidal, (18)21-28(39) um long, 6-8 um 

wide, upper m edian cells oval to  lin ea r, 39-52 um long, 6 um wide, basal cells 

rec tan g u la r, 42-52 um long, 6 um wide, papillose by p ro jec ting  angles, a la r  cells 

som ew hat d is tin c t, irregu larly  quadra te; branch leaves o v a te -lan ceo la te  to  ovate , 

acu te ; m argins s e r ra te  2/3 down; o th er c h a ra c te rs  sam e as stem  leaves. Sporophyte 

unknown.

D istribution and Ecology. (Fig. 38). Poro trichum  substria tum  is known from 

th e  West Indies, C osta  r ica , Honduras, Panam a, Trinidad, V enezuela, F rench Guiana, 

Colom bia, Ecuador, B razil and  A frica . I t  is a  lowland and low er m ontane species 

occurring up to  1800 m. In South A m erica  i ts  d istribu tion  follows mainly lowland 

fo rests  e a s t o f th e  Andes. I t  grow s on rocks or tre e  tru n k s o f lowland fo rests .

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



180

Representative Specimens examined. COSTA RICA. A lajuela: V icinity of Capulfn, 

on the  Rfo Grande de T arcoles, 80 m, 2 Apr 1924, Standley 40142 (FH, NY).

HONDURAS. A ta lan tida : L ancetilla  valley, n ea r T ela, 20-600 m, 6 Dec 

1927 -  20 Mar 1928, Standley 55617 (BM, FH, NY).

PANAMA. Colon: 0-25 m inutes walk along pa th  beginning a l  end of Santa

R ita  Ridge Road, 350-450 m, 21-23 May 1975, Crosby 10321 (MO), V icinity of 

C erro  Je fe , 900 m, 4 Jan  1970, Lewis 7612 (G); Panam a: Along road above Godfy 

Lake, 650 m, 24 Mar 1969, Crosby 4335 (MO).

JAMAICA. Trelaw ny Parish: C ockpit C ountry, ju st N of Wilson's Run,

5-8 mi N of bridge a t  Troy, 500 m, 18 Apr 1981, Buck 55882 (NY).

HAITI. G rand'anse: M assif de la  H o tte , along sm all s tream  en tering  R iviere 

G lace a t  junction of road  from  Beaum ont to  Cam p P errin , 710 m, 13 Nov 1982, 

Buck 9103 (NY), M erm elade, 900 m, 25 Aug 1903, Nash 841 (NY).

DOMINICAN REPUBLIC. E stre lla ta : Along Rfo Limpio a t  Colonia Rfo 

Limpio, 660 m, 23 Mar 1981, R eese 15412 (NY); Pedernales: Along road from 

M encia to  Aguas N egras, 4 km E o f M encia, 450 m, 14 Mar 1981, Buck 4499 (NY), 

Las Abejas, ca  40 km N along road from  Cabo Rojo from  junction of road from  

Ovideo to  Pedernales, 1180 m, 13 Mar 1981, Buck 4384 (NY); Perav ia : C en tra l 

C ord illera , village of Q uita  Sueno, 700 m, 8 Apr 1982, Zanoni e t  a t .  19918D (MO); 

Sam ana: 3.5 km E of Lasa T errenas, 47 m, 3 Nov 1981, Zanoni 176677 (NY); El 

Seibo: C ordillera  O rien ta l, 16 km S of M iches, on road  to  El Seibo, 420 m, 28 

Mar 1981, Buck 5033 (NY); La Vega: Lom a C am pana, Rfo los P latanos, 1036 

m, 2 Jan  1948, A llard 18433 (NY), v icin ity  o f P iedra  Blanca, along Maimon river, 

200-500 m, 5 Nov 1947, A llard 16687 (NY), a t  base o f Lom a C aribe, NNE of Bonao, 

160-180 m, 30 Ju l 1981, Zanoni e t  a l. 15766 (NY).
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PUERTO RICO . C aribbean N ational F o rest, along Hwy 988, 0.7 mi SE 

i f  in te rse c tio n  w ith  Hwy 191, 150-200 m, 6 Mar 1981, Buck 4165 (NY), El Verde, 

v ic in ity  of El V erde Biol. S ta tion , tra i l  to  tow er, 23 Feb 1981, R eese 14301 (NY), 

La T orecilla , NW o f B arranqu itas, 28 O ct 1939, S te e re  4702 (NY), Mount Mandios, 

n e a r  Jayuya, B ritto n  e t  a l. 480 (NY).

COLOMBIA. C undinam arca: Bogota-San A ntonio, 1400 m, Lindig s. n.

(BM); No lo ca lity , 13 m ar 1951, Schultes 11698a (FH).

VENEZUELA. A ragua: N orth  slope o f N ational P ark  La Cum bre, 900 m, 

29 D ec 1938, A lston  5844a (BM).

TRINIDAD. Chaguanas, Black 92 (NY), A rim a, Purd ie  s. n. (NY), no locality , 

Broadw ay s. n. (NY).

FRENCH GUIANA: Saul: La Fum ee, 200-400 m , 21 Aug 1982, Boom e t  

a t .  1528 (NY), M aroni s . n. (BM).

ECUADOR. M orona Santiago: C utucu, 1800 m, O rtega  456a (MO).

BRAZIL. A cre: 33 km SW of Rfo B ranco along th e  road to  B rasilia , 26 

Feb  1978, R eese e t  a l. 13265 (NY); Am azonas: Rfo T ucano, 275 m, 1 Dec 1965, 

M aguire e t  a l. 60298 (NY), Slopes of Serra C uricu riari, from  Igarape A rabu, 450 

m, 9-12 Ju l 1979, Buck 2425, 2499 (NY); M atto  Grosso: Veu de Noiva, Chapada 

dos G uim araes, 720 m , 25 O ct 1973, P rance  e t a l. 19404 (NY); P ara: S erra  do 

C achim bo, km 777 on C uiaba-Santarem  hwy (Br 163), 400 m, 23 Apr 1983, Reese 

16107 (NY); Rondonia: 128 km SW o f A riquem es a t  M ibrasa Mining Cam p, 16 

May 1982, M cFarland e t  al. 184 (NY). A riquem es, A lto C ondeias, 3 km E of M ibrasa 

Mining Cam p, 16 May 1982, F ife  e t  a l. 4135 (NY); Sao Paulo: I tap ec irica , B arra 

M ansa, 1000 m, 18 J u l 1901, Schiffner 1574 (BM), Itanhaean , Rfo Mambu, 100 

m, 30 Ju l 1901, S ch iffner 541 (BM).
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D iscussion. M acroscopically , P. substria tum  is recognized  by the  sm all, slightly  

shiny, trian g u la r fronds usually form ing ex tensive  m ats over rocks o r t r e e  trunks 

in lowland fo re s ts . A nother distinguishing fe a tu re  is th e  squarrose s tip e  leaves 

and o v a te -la n c e o la te  s te m  leaves. When dry m ost p lan ts  a re  sligh tly  p lica te , 

bu t th is  c h a ra c te r  has been observed  to  be variab le . P oro trichum  plicatu lum  is 

considered conspecific  since no d iffe ren ces  w ere observed  w ith th e  type  of P. 

substria tum .

3. Porotrichum filiferum  M itten , J .  Linn. Soc., Bot. 12: 468. 1869.

Tham nium  filife rum  (M itten) K indberg, Hedwigia 41: 225. 1902;

P oro tham nium  filife rum  (M itten) F le ischer in  B rotherus, N at. P fl. 

ed . 2, 11: 199. 1925. Type. Ecuador. Andes Q uitenses, R iver Bombonasa 

450 m, Spruce 1365 (lec to ty p e , NY!; syntypes BM!, G!; H-BR!); Peru: 

Andes P eruv ianae , R iver Shilicaio, 600 m, Spruce 1366 (iso type, BM!, 

NY!); T arapo to , 480 m, Spruce 1367 (syntype, NY!).

Tham nium  m attog rossense  B rotherus, Bih. Kongl. Svenska V etensk. Akad. 

Handl. 26 Afd. 3(7): 43. 1900; Porotham nium  m attog rossense

(B rotherus) F le ischer in B ro therus, N at. P fl, ed. 2, 11: 198. 1925, 

syn. nov. Type. B razil. M atto  Grosso: Cupinis, S erra  d a  Chapada, 

20 Dec 1893, Lindm an 399 (holotype, H-BR!).

P o ro trichum  s tr ic tu m  H erzog. B iblio th . Bot. 87: 118. 1916, syn. nov. 

Type. Bolivia. San M ateo, 1800 m, H erzog 4483 (iso types, H-BR!, 

NY!).

(Fig. 40A a -f).
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Fig. 40. A, Poro trichum  filiferum  (Spruce 1365, NY), a , s tem  leaves, x40;
b, s tem  le a f  apex, x400; c , s tem  leaves upper m edian ce lls , 
x400; d, stem  leaves basal cells , x400; e , s tipe  leaf, x40; f, 
s tipe  le a f  upper m edian cells , x400. B. Porotrichum  expansum  
(Jam eson s. n., NY), a , s tem  leaves, x40; b, branch lea f, x40;
c , s tem  le a f  apex, x400; d, s tem  le a f  upper m edian cells, x400; 
e , s tem  le a f  basal cells, x40; f, s tip e  le a f  x4; g , stipe le a f  upper 
m edian cells, x400.
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Slender, sm all to  m edium -sized plants, 6.0-8.0 cm ta ll,  m ostly  yellow -green, 

dull to  slightly  shiny, frondose, irregu larly  p innate  to som etim es unbranched. 

A xillary hairs 2-3 ce lls  long, s ta lk  cells short rec tangu lar; pseudoparaphyllia sm all 

fo liose. P rim ary  stem  in cro ss-sec tion  e llip tic , w ith 4-5 o u te r  layers  of sm all 

ce lls  surrounding 8-10 inner layers  o f la rg e r la x ly  hexagonal ce lls , c e n tra l s tra n d  

absent: leaves obovate to  trian g u la r, 0.8-0.9 mm long, acu te ; m argins e n tire ; co sta  

single; upper m edian cells  linear, 47-78 urn long, 6 um w ide. S tipe e re c t, 

reddish-orange to  brown, long to  sho rt, in cross-sec tion  e llip tic , w ith  3-5 ou ter 

layers  of sm all cells surrounding 6 inner layers  o f hexagonal ce lls , c e n tra l s tra n d  

p resen t; s tipe  leaves e rec t-sp read in g  to  spreading, broadly trian g u la r-su b u la te  

to  lan ceo la te  in the  upper p a rt of th e  s tipe , 1.0-1.2 mm long, d ecu rren t, a cu te ; 

m argins en tire , recurved ; c o s ta  single; upper m edian cells linear, 52-65 um long, 

6 um wide, p itte d , basal ce lls  rec tan g u la r, 34-44 um long, 6-8 um w ide. Secondary 

s tem  leaves e rec t-sp read in g , sligh tly  p lica te  when dry, oblong from  a  broad  base 

to  ligu la te , 2.0-3.0 mm long, 1.0-1.5 mm wide; broadly acu te  to  obtuse, ap icu la te ; 

m argins s e r ra te  a t  apex, to  som etim es upper 1 /2, m ostly recu rved  a t  base to  

som ew hat above; co s ta  2/3 th e  le a f  length; ap ica l cells short hexagonal, 21-26 

um long, 8-10 um wide, upper m edian cells long hexagonal, 34-52 um long, 4 um 

wide, basal ce lls  linear, 39-78 um long, 4-6 um  wide, p itted ; b ranch  leaves oblong 

to  ligu la te , a c u te  to  obtuse; m argins s e rra te  a t  apex to upper 1 /2; ce ll p a tte rn s  

sam e as in s tem  leaves. D ioicous. Perigonial leaves ova te , 0.9 mm long, abrup tly  

ap icu la te ; m argins e n tire ; upper m edian cells  linear, 52-78 um long, 6 um wide, 

p itted . P e ric h a e tia l leaves o v a te  to  oblong, abruptly  subulate, 3.4-4.2 mm long,

1.0-1.5 mm wide, m argins e n tire ; co sta  absen t; upper m edian cells lin ea r to  

rec tan g u la r, 52-92 um long, 6 um wide, p itte d . S e tae  orange to  reddish, 2.0 cm 

long; capsule horizon tal, cy lindric , 2.0 mm long; exo thec ia l cells  sho rt rec tan g u la r,
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34-63 um long, th ick-w alled ; s to m a te  p resen t; annulus p resen t; operculum  not 

observed; exostom e te e th  s tr ia te  a t  base, becom ing papillose d ista lly , upper a rea  

o f te e th  no t observed, endostom e segm ents from  a  high basal m em brane, papillose, 

p e rfo ra te , c ilia  rud im entary . C a ly p tra  n o t seen. Spores not observed.

Distribution and Ecology. (Fig. 38). Poro trichum  filiferum  occurs as an epiphyte 

a t  m id e levations in the  Andes from  V enezuela, Colom bia to  Bolivia and is also 

known from  sou thw estern  B razil. L oca lities  known for th is species a re  cn the  

e a s te rn  slopes o f the  Andes.

Specim ens examined. COLOMBIA. N orte  de Santander: C ord illera  O rien tal,

B arrio  C hucarim a, Cinchona fo re s t e a s t o f Rfo Valegra, 1800-2100 m, 16 Nov 

1942, S teere  7418 (NY).

VENEZUELA. L ara: P arque N acional Y acam bu, S ierra  de Portuguesa.

1400-1900m, 20-24 May 1978, G riffin  e t  al. 331 (FLAS).

ECUADOR. O rien te : 2100 m, Allioni 469 (H); P astaza : Bombonasa, Spruce

1365 (BM, G, H, NY); Zam ora: Zam ora, 1600 m, O rtega  593a (MO).

PERU. San M artfn. T arapo to , Spruce 1367 (NY), Shilicaio, 600 m, Spruce

1366 (BM, NY).

BRAZIL. M atto  Grosso: Cupinis, Serra  da Chapada, 20 Dec 1893, Lindman 

399 (H-BR).

BOLIVIA. C ochabam ba: San M ateo, 2000 m, Apr 1911, Herzog 4483 (H, 

BR, NY).
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Discussion. This species is recogn ized  by th e  spreading  stipe  leaves w ith recurved  

m argins, sligh tly  p lic a te  leaves w hen dry, s tem  and branch  leaves oblong and broadly 

acu te  w ith recu rved  basal m argins. Leaves along th e  stem  show varia tion  from  

a broadly a c u te  to  obtuse apex.

4. Porotrichum expansum (Taylor) M itten , J .  Linn. Soc., Bot. 12: 467, 1869.

Hypnum expansum  Taylor, London J . Bot. 5: 64. 1846; Thamnium expansum  

(Taylor) K indberg, Hedw igia 41: 236. 1902; Porotham nium  expansum  

(Taylor) F le isch er in B rotherus, N at. P fl. ed . 2, 11: 199. Type. Ecuador. 

On P ich incha , n ea r Q uito, 1827, Jam eson  s. n. (holotype, FH!; isotype, 

NY!).

P oro trichum  lehm annii B escherelle , Bull. H erb. Boissier 2: 395. 1894;

Tham nium  lehm annii (B escherelle) B ro therus, N at. P fl. 1(3): 862. 1906; 

Poro tham nium  lehm annii (B escherelle) F leischer in B rotherus, Nat. 

P fl. e d . 2, 11: 200. 1925, syn. nov. Type. Ecuador. Rfo Pun, Ost. 

C o rd ille ra  o f  T ulcan, 2800-3500 m, 4 Feb  1881, Lehm ann 685 (holotype, 

BM!; iso type , G!). (Fig. 40 a-g).

P lan ts  m edium  to  la rg e , 4.0-11.0 cm ta ll ,  p a le  g reen  to  yellow g reen , shiny, 

com planate , frondose, irreg u la rly  p innate , long s t ip i ta te . A xillary hairs 4-5 cells 

long, s ta lk  c e ll sh o rt q u ad ra te ; paraphyllia  absen t; pseudoparaphyllia sm all, foliose. 

P rim ary  s tem  creep ing , in c ro ss-sec tion  e llip tic , w ith  2-3 o u te r  layers o f sm all 

cells  surrounding 5-8 inner lay e rs  of hexagonal cells: leaves spreading,

b road ly -triangu lar, 1 .0-1.2 mm long, a c u te ; m argin en tire ; co sta  single; upper 

m edian ce lls  fusifo rm , 39-44 um long, 8 um  w ide, basal ce lls  fusiform  to  long 

rec tan g u la r, 52-65 um long, 6 um  w ide, a la r  ce lls  d iffe re n tia te d . S tipe e re c t, 

perpend icu lar to  su b s tra te , o range to  red -o range , in cro ss-sec tion  e llip tic , w ith
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8-10 o u te r  layers  of sm all cells  surrounding 15-20 inner layers of la rg e , hexagonal 

cells , c e n tra l s trand  p resen t; leaves e rec t-sp read in g  to  m ostly spreading, deltoid, 

a c u te , becom ing subulate; m argin en tire  to  slightly  s e rra te , recu rved , som etim es 

only a t  base; co s ta  single; upper m edian cells m ostly fusiform  to  lin ea r-rec tan g u la r, 

52-65 (100) um long, 8 um wide, basal cells  linear to  rec tangu lar, 63-100 um long,

6-8 um wide, a la r  cells d iffe re n tia te d . Stem  leaves e rec t-sp read ing , o v a te -lig u la te  

to  oblong-ligu late, 3.4-4.0 mm long, 1.5-1.7 mm wide, ac u te , som etim es broadly 

a c u te ; m argins p lane, m ostly se rra te  a t  apex, som etim es to  1/3 to  1/2 down; co sta  

single, 3/4 of le a f  length; ap ica l cells m ostly  rhom bic, 18-26 (31) um long, 10 (13) 

um w ide, upper median cells long rhom boidal to  fusiform , 52-78 um long, (6) 8 

uw w ide, basal cells fusiform  to  rec tan g u la r, 52-100 um long, 8-10 um wide, a la r 

ce lls  sligh tly  d iffe re n tia te d  in a  sm all group, th ick-w alled , sh o rt-rec tan g u lar. 

B ranch leaves m ostly oblong; a c u te  to  broadly acu te ; s e r ra te  a t  apex to  2/3 down; 

c o s ta  and ce ll p a tte rn  sam e as in s tem  leaves. D ioicous. Perigonia not observed. 

P e r ic h a e tia l  leaves oblong-subulate, 5-6 cm long, m argin en tire ; c o s ta  p resent; 

ce lls  lin ea r throughout, 92-130 um long, 6 um wide, p itted , papillose by p ro jecting  

angles. S e tae  long, 1.5-2.0(4.0) cm , reddish-brow n, sm ooth; capsule horizon tal, 

cy lindric , 2.0 mm long; ex o thec ia l cells sh o rt-rec tan g u la r; s to m ata  p resen t; annulus 

p resen t; operculum  ro s tra te ; exostom e te e th  lan ceo la te , abruptly  tapering  a t  

apex , brownish to  orange a t  base becom ing hyaline tow ard  apex, s t r ia te  a t  base 

to  3/4 of to o th  length, becom ing papillose a t  apex, dorsal su rface  sm ooth w ith 

p ro jec ting  lam ellae; endostom e w ith a  high basal m em brane, segm ents papillose, 

p e rfo ra te , c ilia  present. C alyp tra  no t observed. Spores spherical, 13 um in 

d iam e te r, papillose.
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D istribu tion  and Ecology. (Fig. 41). Porotrichum  expansum  is a  species o f m ontane 

and subparam os. It occurs a t  high elevations in th e  Andes from  Colom bia and 

Ecuador.

Specim ens examined. COLOMBIA. N orte de Santander: Loso and vicin ity  (N 

o f Toledo), 2200-2400 m, 6-7 Mar 1927, Killip e t al. 20450 (NY).

ECUADOR. Im babura: 3 mi E o f La Esperanza, beyond road  over Rio 

Taguando, 2850 m, 29 Nov 1978, Lewis 78-3127 (NY); N apo-Pastaza: Valley of 

Rfo C hingual E o f El Pun, 2200-2700 m, 11 Aug 1943, S teere  8924 (NY); Pichincha: 

V icinity o f Rfo Alambi, along road leading W from  Nono tow ard  Tandayapa, N 

slopes o f M t. Pichincha, 2340 m, 7 Jun 1975, Crosby 10542 (NY), C ordillera 

O rien ta l, e n tra d a  al O rien te , 3000 m, 28 O ct 1945, A costa  Solis 11220 (NY).

Discussion. This species is c h a ra c te r iz e d  by th e  robust s ta tu re , s tipe  leaves w ith 

recu rved  m argins and broadly ova te -ligu la te  to  ligu late  s tem  leaves. Stem  leaves 

may be of variab le  shape along th e  stem , but they  are  m ostly oblong-ligulate and 

s e r ra te  a t  apex to  mid lea f. Stipe leaves may vary in shape also along th e  stipe , 

becom ing subu la te  distally .

5. Porotrichum piniforme (Bridel) M itten , J .  Linn, Soc., Bot. 12: 465, 1869.

P ilo trichum  piniform e Bridel, Bryol. Univ. 2: 260. 1827; Hypnum piniform e 

C. MUller, Syn, 2: 228. 1851; Thamnium piniform e (Bridel) Kindberg, 

Hedwigia, 41: 238. 1902; P innate lla  piniform is (Bridel) F leischer,

Hewigia 45: 81. 1906. Type. Guadeloupe. Herb. Candolle (holotype,

B!).
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Fig. 41. D istribu tion  m ap of Poro trichum  exapansum , P. p iniform e 
and P. m u tab ile .
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P orotrichum  hum ile M itten , J . Linn. Soc., Bot. 12: 466. 1869;

C alypto thecium  hum ile (M itten) B rotherus in  T herio t, Bull. A cad. Int. 

Geogr. Bot. 13: 86. 4. 1904, syn. nov. Type. Ecuador. Tungurahua, 

2000 m, Spruce 1360 (holotype, NY!); isotype, BM!).

H om alia pendulina Schim per in C. M uller, L innaea 39: 458: 1875, nom. 

inval. in  synon. Based on: G uadeloupe, L 'H erm inier (BM).

P in n a te lla  subpiniform is B rotherus, D enkschr. Akad. Wiss. Vien M ath. N at, 

Kl. 83: 319. 1926. Type. B razil. Sao Paulo: Serra  do C ayazique,

Santos, Sch iffner 394 (lec to type  H-BR!).

(Fig. 42).

P lan ts  sm all, 3-5 cm  ta ll, ligh t g reen  to  yellow, slightly  shiny, corticolous, 

frondose, com planate , b ranches tapering  d ista lly , becom ing flagelliform  branches. 

A xillary hairs 3-4 cells long, s ta lk  ce ll sh o rt, quad ra te ; pseudoparaphyllia m ostly 

filifo rm . P rim ary  stem  creep ing , in cross-sec tion  e llip tic , w ith 3-4 o u te r layers 

o f rounded, sm all ce lls  surrounding 9-12 inner layers o f la rge  hexagonal cells, 

c e n tra l  s tran d  absen t; leaves appressed, ap ices spreading, obovate-acu te , 0.9-1.0 

mm long; m argins en tire , som etim es incurved a t  apex; co sta  single; upper m edian 

cells  irregu larly  fusiform , long rhom boidal to  linear, 26-31 um long, 4-6 um wide. 

Secondary stem  e re c t,  in cro ss-sec tion  e llip tic , w ith 3-5 layers o f sm all rounded 

cells  surrounding 10-12 inner layers  o f large  hexagonal ce lls , c e n tra l s trand  absent; 

s tipe  leaves e rec t-sp read in g  from  an  e re c t  to  appressed base, o v a te -acum ina te , 

1.0 mm long, 0.5 mm wide, ac u te , decu rren t; m argins se rru la te ; co sta  2/3 the  

le a f  leng th ; upper m edian cells irregu larly  rec tan g u la r, 26 um long, 6 um wide, 

papillose by p ro jec ting  angles, a la r  cells  irregu larly  sh o rt-rec tan g u lar. Secondary 

stem  leaves spreading, ovate-oblong, 1.5 mm long, 0.5-0.8 mm wide, slightly
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Fig. 42. Poro trichum  piniform e (Puss 1354, NY), a , sm all grow th form 
(Puss 341, NY), x l;  b, s tip e  and branch, x l2 ; c , stem  and 
branch leaves, x40; d, s te m  le a f  apex, x400; e , stem  le a f  
upper m edian and m arginal cells, x400; f, s tem  le a f  a la r 
and basal cells , x400; g, s tip e  lea f, x40; h, s tipe  leaf apex, 
x400; i, s tipe  le a f  basal and  a la r cells , x400.
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asy m m etric , acum inate ; m argins s e r ra te  to  se rru la te ; co s ta  2/3 the le a f  leng th , 

strong ; ap ica l cells oval to  rhom bic, 13 um long, 6 um wide, upper m edian cells 

oval, 18-21 um long, 6 um wide, basal cells rec tan g u la r, 26-31 um long, 4 um wide; 

branch  leaves ovate . Sporophyte unknown.

D istribu tion  and  Ecology. (Fig. 41). This species if only known from  th e  Lesser 

A n tilles , Surinam , Ecuador and sou thern  B razil. It comm only grows as an  epiphyte 

fo rm ing  garlands o r sparse  m ats on logs. E levational range for Poro trichum  

pin iform e is from  sea  leve l to  2000 m. In th e  Lesser A ntilles i t  is frequen tly  found 

n ear m ountain  sum m its and in very  w et fo re s ts .

Specim ens exam ined. GUADELOUPE. Vicinity of Grand E tang, 400 m, Crosby 

4802 (NY), E tang , P uss 342 (NY), P ris de L'Eau near Vernoux, 23 Jun 1955, F arr 

1713 (NY), F o rests  o f Falion, 800 m, 7 Apr 1936, Allorge 17 (BIvi), No locality , 

M arie s . n. (BM, NY).

DOMINICA. From  Bois P ia b le , a t  Four H unt, 10 Jan  1914, F ishlock 24 

(NY), n ea r sum m its o f M orne Couronne, 1200 m, 8 Ju l 1892, E llio tt 210 (BM), 

w indw ard slopes o f Morne D ialbotin , 17 Mar 1896, E llio t 2196 (BM).

ECUADOR. Tungurahua: A t base o f Tungurahua, 2000 m, Spruce 1360

(BM, NY), Banos, Spruce s. n. (NY).

BRAZIL. Sao Paulo: S erra  do C ayazique a t  Santos, Ju l 1901, Schiffner 

394 (H-BR), R aiz da S erra , 20-50 m, 4 Jun 1901, Schiffner 713 (H-BR), I tu  w a te rfa ll, 

Rfo B uturoba a t  Santos, 10 m, 12 Sep 1901, Schiffner 1532 (BM, H-BR), northern  

side o f Cardoso island, C ananeia, 23 may 1974, V ital 3168 (NY).
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Discussion. Poro trichum  pin ifo rm e is easily recogn ized  by th e  f la t  triangular 

fronds. I t  is d istinguished from  P. substria tum  by th e  f a i t  appearance , smooth 

leaves, and oval to  rhom bic ce lls . The type m a te ria l o f P oro trichum  hum ile is 

a  sm a lle r  and very branched form  o f P . p in ifo rm e. The fo rm er also has many 

sm all flage llifo rm  branches w hich d is to r t  th e  ty p ica l g row th  form . F leischer

(1906) included P . pin iform e in P in n a te lla . The upper m edian cells rhom bic to

oval and s e rra te  m argin, p lace  i t  w ith in  the  concep t o f P oro trichum . P innate lla  

is c h a ra c te r iz e d  by ap ical rounded to  hexagonal ce lls  and 1-2 papillae over the  

lum ina. Since th e  sporophyte is unknown in th is  species th e  p lacem en t in the 

genus P oro trichum  is based only one v e g e ta tiv e  c h a ra c te rs  and in th ere fo re  

provisional.

6. Porotrichum mutabile H am pe, F lo ra  45: 456. 1862.

N eck era  f la b e lla ta  H am pe, L innaea 31: 525. 1862; P oro trichum  variable 

H am pe, Ann. Sci. N at. B ot. se r  5, 4 : 375. 1865. Type. Colombia. 

Tequendam a, 2500 m, Lindig 2095 (le c to ty p e , BM!).

Hypnum flagelliferum  H am pe, Ann. Sci. N at. Bot. se r. 5, 5: 309. 1866;

P oro trichum  flageH iferum  (Hampe) M itten , J .  Linn. Soc., Bot. 12: 469. 

1869; Thamnium flag e llife ru m  (Ham pe) K indberg, Hedwigia 41: 234. 

1902; Porotham nium  flage llife rum  (Ham pe) F le ishcer in Brotherus, 

N at. P fl. ed. 2, 11: 199. 1925, syn. nov. Type. Colom bia. Manzanos, 

2700 m, Lindig s. n. (holotype, BM).

P oro trichum  insularum  M itten , J. Linn. Soc., Bot. 12: 462. 1869, syn. 

nov. Type. D om inica: M 'lm ray ( lec to ty p e , NY!; iso type, BM);

Martinique, ex H erb, Schim per (syntype, NY!); Guadelupe, P e r ro tte t  

(syntype, NY!).
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Porotrichum  p itt ie r i  Renauld & C ardot, Bull. Soc. Roy. Bot. Belgique. 

32(1): 188. 1894; Tham nium  p ittie r i (Renauld e t  C ardot) Kindberg, 

Hedwigia 41: 242. Type. C osta  R ica: Irazu , P i t t ie r  5648, Rfo Naranjo, 

P itt ie r  5704 (syntypes, G!, NY!).

Poro trichum  hansenii C. M uller, Hedwigia 37: 243. 1898; Thamnium

hansenii (C. Muller) B rotherus, N at. P fl. 1: 862. 1906, fide Crum , 

Scien tific  Survey o f P. R. and Virgin Islands 7(4): 528. 1958. Type. 

Jam a ica . 1897. Hansen s. n. (n. v.)

(Fig. 43 a-j).

P lan ts  medium to  large , 3-10(13) cm ta ll, dark g reen , yellow  green  to  

yellow -brow n, som etim es glossy, frondose, regularly  p innate  to  irregu larly  b ipinnate, 

to  sparsely  branched, flagellifo rm  branches d ista lly  a t  th e  apex or in le a f  axils. 

A xillary hairs 2-3 cells long, sta lk  ce ll sho rt-quad ra tge  to  sh o rt-rec tan g u lar; 

pseudoparaphyllia fo liose. P rim ary  stem  creeping, in c ro ss-sec tion  eH iptic, w ith 

3-4 lay ers  o f o u te r sm all cells surrounding 6-7 inner layers o f la rg e , th ick-w alled , 

hexagonal, c e n tra l s tra n d  p resen t; leaves erec t-sp read ing , broadly obovate , sh o rt-  

to  long-subulate, 0.8-1.0 mm long; m argins e n tire , plane to  som ew hat incurved 

a t  subulae, co sta  single; upper m edian cells linear, 34-65 um long; 6-10 um wide, 

sligh tly  p itte d  throughout. Secondary stem  in cro ss-sec tion  e llip tic , w ith 4-6(7) 

lay e rs  o f o u te r sm all cells surrounding 8-10(12) layers o f inner hexagonal, 

thick-w aU w ed cells , c e n tra l s tra n d  p resen t; s tip e  leaves e rec t-sp read in g  from  

an e re c t  or sligh tly  appressed base, broadly triangu lar-subu la te , 1.5-2.0 mm long, 

subulae becom ing longer on m ore d ista l leaves on s tipe ; m argins en tire ; co sta  

single; ce lls  linear th rough tou t, 52-100 um long, 8-10 um w ide, p itte d . Stem  leaves 

e re c t  to  e rec t-sp read ing , som etim es fa in tly  p lica te  when dry, o v a te -lig u la te  to
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Fig. 43. Poro trichum  m utabile  (Buck 9497, NY), a, sm all and large 
(S lageren 137, NY) hab it form , x l ;  b, stem  showing 
flagellifo rm  branches, x l ;  c , s tem  leaves, x40; d, 
b ranch lea f, x40; e , s tem  le a f  apex, x400; f, stem  
le a f  upper m edian and m arginal ce lls , x400; g , stem  
le a f  baaal ce lls , x400; h, s tipe , xl; i, s tipe  lea f, x40; 
j, s tip e  le a f  upper m edian and m arginal cells, x400.
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oblong-ligu late , 3.0-5.0 mm long, 1.0-1.5 mm wide, broadly a c u te  to  obtuse, short 

ap icu la te ; m argins d istincly  or scarce ly  se rra te  a t  apex; c o s ta  reach ing  1/2-2/3 

th e  le a f  leng th , broad a t  base, som etim es tapering  dista lly ; ce lls  a t  apex rhom boidal, 

26-31 um long, 8 um wide, slightly  p itted , m edian cells lin ea r, 31-65 um long, 

6 um wide, basal ce lls  lin ea r, 52-78 um long, 4-6 um w ide, p itted , mostly 

th ick-w alled , papillose by p ro jecting  angles; branch leaves e rec t-sp read in g  to  

spreading, ob long-ligu late, a c u te ; m argins se rra te  only a t apex; co s ta  1/2 to  2/3 

the  le a f t  length ; upper m edian cells lin ea r to  irregu larly  rec tan g u la r, 39-65 um 

long, 6 um wide, p itted . D ioicous. P e ric h a e tia l leaves oblong-subulate, 2.0-3.0 

mm long; m argins e n tire ; c o s ta  absent; m arginal cells  rec tan g u la r, 25-20 um long, 

8 um wide, upper m edian ce lls  linear, 31-65 um long, 8 um  wide, p itte d . Seta

4.0-5.0 mm long, reddish , sm ooth; capsules 2.0 mm long; ex o thec ia l cells 

sh o rt-rec tan g u la r, th ick-w alled ; exostom e te e th  lan ceo la te , s t r i a te  a t  base, s tr ia te  

w ith  overlying pap illae , becom ign papillose tow ard  apex; endostom e segm ents 

lan ceo la te , papillose, p e rfo ra te , cilia  rud im entary . C alyp tra  no t observed. Spores 

not observed.

D istribu tion  and  ecology. (Fig. 41). This species is w idespread  in the  W est Indies, 

C en tra l A m erica  and no rthern  South A m erica  as fa r  south  as E cuador. Poro trichum  

m utabile  occurs as an ep iphyte  or saxicole in lowland fo re s ts  to  cloud fo rests  

(from  sea  leve l to  about 2100 m), but i t  is more frequen tly  found be tw een  500-1500 

m.

R e p resen ta tiv e  specim ens exam ined. NICARAGUA. E steli: C erro  Quiabu, 1600 

m, 25 D ec 1982, M oreno 19249A (MO, NY).
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COSTA RICA. A lajuela: San Pedro  de San Ram on, 23 Ju l 1932, Brenes 

24 (NY), v ic in ity  o f La Palm a, 1450-1550 m, 6-8 May 1906, Maxon 384a (NY); 

H eredia: Las V ueltas a re a , valley of Rio P a tr ia , w here reg ional road  113 crosses 

river, 2100 m , 29 Mar 1973, Crosby e t  a l. 6417 (MO); San Jose: N of La Palm a 

a rea , slopes S o f Rfo Zurqui, 1600 m, 23 m ar 1973, Crosby e t  al. 6244 (MO).

PANAMA. C o d e : N of El Valle de A nton, base of C erro  Pilon, 1000 m, 

27 M ar 1969, Crosby 4398B (MO); Colon: 1-2 hr. walk along path  beginning a t  

end o f S an ta  R ita  ridge Road, 350-450 m, 22-23 May 1975, Crosby 10356 (MO); 

D arien: S erranfa  de P irre , narrow  ridge from  A ltos de Nique to  C erro  P irre , 

1430-1480 m, 27 Ju l 1976, C ro a t 37833 (MO); Panam a: C erro  C am pana, 750-900 

m, 15 May 1975, Crosby 10075 (MO); Veraguas: 1.7 km along road leading E just 

above E scuela  A grfcola, A lto de P ied ra , N-lower slope of C erro  T u te , 750 m, 18 

May 1975, Crosby 10268 (MO).

CUBA. Santiago de Cuba: La G ran P ied ra , 1000-1200 m, 4 Aug 1982, Buck 

7638 (H , NY), 4-5 Mar 1911, Shafer 9112 (H), Slopes o f Turquino Peak, 10-26 

Jun 1936, A cuna 369 (NY), Cobre range, D ec 1928, C lem ente  2330 (NY).

JAM AICA. New Haven Gap, 1600 m, 4 Dec 1896, H arris 20 (H), upper 

slopes o f John Crow Peak , 1650-1750 m, 12 M ar 1920, Maxon 1727 (BM, NY), 

Maxon 1068 (BM), 2 Feb 1903, Underwood 798 (NY); St. Andrew Parish : Ju s t 

S o f H ardw ar Gap, along Fairy  Glen T rail, 1200-1500 m, 12 Apr 1981, Crosby 13789 

(NY), St. C a th a rin e  P eak , 29 Aug 1906, Nichols 91 (NY); St. Thom as Parish: Along 

tra i l  from  P o rtlan d  Gap to  Blue M ountain Peak , 178G m, 10 Aug 1966, Crosby 

3488 (NY); T relaw ny P arish : C ockpit C ountry, n ea r Troy, 13-18 Sep 1906, B ritton  

274 (NY).
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HAITI. Sud'est: M assif de la  Selle, 5 km E of Seguin on road  to  Mare, 

1780 m, 22 Nov 1982, Buck 9497 (NY), 19 km S of K encoff on road  from 

P o rt-au -P rin ce  to  Seguin, 1600 m, 10 Nov 1982, Buck 9000 (NY); G rand'anse: Massif 

de la H o tte , on the  southern  slope of Ma B lanche, 1400 m, 7 Aug 1917, Ekman 

512b.

DOMINICAN REPUBLIC. Barahona: M ontiada Nueva, SE o f Polo, 1060

m, 21 Aug 1946, Howard s. n. (NY); E lias P ina: S ierra  de Neiba, along th e  H aitian 

border, 1400 m, Ju l 1967, N orris e t  a l. 6881a (NY); E s tre lle ta : S ierra  Neiba, 

along In te rnac ional Hwy, 1800 m, 27 Nov 1979, Sm ith 10254 (NY); Independencia: 

4 km S of El A guacate  on road to  P edernales, 1300 m, 21 Mar 1981, Buck 4693 

(NY); P edernales: Las Abejas, 55 km N of P o rt o f Cabo Rojo, on A lcoa road, 1090 

m, 5 May 1982, S teere  22829 (NY), Las Abejas, c a  40 km N along road  from  Cabo 

Rojo from  junction  o f road to  Ovideo, 1170 m, 13 Mar 1981, Buck 4350 (NY); 

Santiago: P ico  Diego de Ocam po, 1170 m , 17 May 1976, Judd 1540 (NY); La 

Vega: Pyram ids s ite , 40 km S o f C onstanza, 2300 m, 3 Apr 1981, Buck 5350 (NY).

PUERTO RICO. Fajardo: C aribbean N ational F o rest, Luquillo Division,

along tra i l  from  road  186 to  top fo  El Toro, 1074 m, 25 Feb 1981, Buck 3573 (NY), 

along tra i l  to  Mt. B ritton , 941 m, 24 Feb 1981, R eese 14352 (NY), S ierra de 

Naguabo, El Duque, NW side and sum m it, 750-1080 m, 13 Aug 1914, Shafer 3717 

(BM, H), NW slope o f S ierra  de Luquillo above el Verde, 26 Ja n  1940, S tee re  6305 

(MO), M iddle slopes of Mount El Toro, 12 O ct 1939, S teere  4342 (MO), Summit 

of Mount B ritton , 6 O ct 1939, S teere  4248 (MO), S ierra  de Cayey, G uavate  Purchase 

Unit, 3 Nov 1939, S teere  4734 (MO, NY); Ponce: CordiHera C en tra l S of Jayuya, 

20 Mar 1940, S teere  6899 (NY), C erro  Punta , C ordillera  C en tra l S o f Jayuya, 20 

Ja n  1940, S tee re  6225 (MO), R eserva F o resta l de M aricao, along Hwy 120, near 

picnic a re a , 875 m, 28 Feb 1981, R eese 14572 (NY).

SABA. Mount Scenery, 800 m, 6 Aug 1981, W iersma 234M (NY).
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ST. KITTS. Belm ont E sta te , 8 Sep -  5 O ct 1901, B ritton  e t  al. 406 (NY); 

T rin ity  P a lm e tto  P oin t Parish: Mount M isery, Cam p C ra te r  M ountain, 600-700 

m, 9 Aug 1967, W adsworth 675a (NY).

GUADELOUPE. Basse T erre : Road la  T ravesee , 600 m, 20 Ju l 1976, De 

Sloover 23.616 (MO), along tra i l  betw een  P la teau  de Papaye and Ravine Chaude, 

26 Nov 1959, P ro c to r 20163 (MO), M atouba, 1902, Puss 1050 (H), Basse T erre ,

15 Apr 1981, Sloover 33857 (H, MO), R iver Saint-Louis, 22 Feb 1936, A llorge

16 (BM), 1877, M arie s. n. (BM).

DOMINICA. Herb. Mus. Hamb. (H) L audat, 30 Ju n  1902, Lloyd 87 (NY), Bois 

D iable, Four Hunt, 330 m, 10 Jan  1914, Fishlock 7 (NY): St. George P arish : 

G irondel, 25 Mar 1978, Hegewald 9568 (NY); Boiling Lake, Noel 23 (BM), M orne 

M icotrin, 1060 m, 13 Jan  1896, E llio tt 1122 (BM), Windward slope o f  D iablotin  

1000 m, 17 Mar 1896, E llio tt 2190b (BM).

MARTINIQUE. P alee, 1899, Puss 37 (H), Sulfurense des Deux-Choux, 

680 m, 5 Jan  1941, Stehle 3870 (NY), be tw een  Deux-Choux and C alvaire, Gros 

M orne, 700 m, 24 Dec 1940, S tehle 3819 (NY).

ST. VICENT. C harlo tte  Parish: P erseverance , slope of Mt. Brisbane, 420 

m, 12 A pr 1962, Cooley 8621a (NY), Mt. St. Andrews, 750 m, 21 Dec 1891, E llio tt 

70 (BM). Richmond Peak, 100 m, 1 Feb 1892, E llio tt 170b (BM).

GRENADA. Mt. S. C atherine, 800 m, Dec 1889, Eggers 6179 (H), A zim as

M ountains, 17 Nov 1905, Broadway 1837 (NY).

TRINIDAD. St. George: N orthern  range, tra i l  up sou thern  slopes o f C erro  

del Aripo, 480 m, 5 Ju l 1965, Crosby 2203 (MO).

COLOMBIA. Antioquia: U rrao , c a  58 km S o f U rrao tow ard  B etulia , be fo re  

th e  slopes tow ard VaHe Pabon, 2770 m, 28 Jun 1985, Churchill, Sastre  e t  al. 13251 

(NY); Cundinam arca: On road M osquera-La Mesa, below La M erced, p lace above

las Q uebradas, 2340 m, 19 Dec 1967, Ham m en e t al. 2633 (MO).
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VENEZUELA. T rujillo . B etw een La Pena and Agua de Obispo, 22 km from  

C arache , 2400-2500 m, 1 Mar 1971, S teyerm ark  105001 (MO), Bocono, above 

the  village o f  S an ta  R ita , along t ra i l  lead ing  to  the  Param o  de Santa R ita , Aug 

1975, G riffin  e t  a l. 1233 (FLAS. NY).

ECUADOR. M orona Santiago: C utucu , 1800 m, O rtega  458a (MO); 

P ichincha: V icinity  o f  Rfo Alambf, along road leading W from  Nono tow ard  

T andayapa, N slopes of M t. P ichincha, 2320 m, 7 Jun  1975, Crosby 10560 (MO).

Discussion. This species is c h a ra c te r iz e d  by th e  o v a te -lig u la te  to  oblong-ligulate 

s tem  and branch  leaves, s e r ra te  only a t  th e  apex. D ista lly , th e  branch leaves 

a re  wide spreading  and ten d  to  becom e lig u la te  w ith a  narrow er le a f  apex. The 

s tip e  leaves a re  usually spreading  from  an e re c t  base and those th a t  a re  more 

d ista l along th e  s tip e  have longer subula. F lagelliform  branches w ere  observed 

m ore com m only in co llections from  very w et fo re s ts . P lan ts o f th is species in 

g enera l a re  dark  g reen  to  yellow -green  w ith  a  w iry te x tu re . The nam e "m utabile" 

alludes to  th e  d iffe re n t g row th  form s o f th is species. P lan t s ize  as well as lea f 

o rie n ta tio n  a re  very variab le . This species has been  confused com m only with 

Tham nobryum  fasc icu la tum  from  which i t  can  be distinguished by its  less crow ded 

s tipe  leaves, b ranch  leaves becom ing narrow er d ista lly , slender co s ta , and fusiform  

to lin ea r ap ica l ce lls . Apices o f s tem  leaves and the lig u la te  branch leaves c learly  

s e p a ra te  P . m u tab ile  from  P. korthalsianum .

Four d iffe re n t lo ca litie s  (Bogota, Tequendam a, Canoas and Choachi) w ith 

one co llec tio n  num ber (2095) a re  c ite d  in th e  protologue, th e  one labeled  as 

Tequendam a w as se le c te d  as lec to ty p e .
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7. Porotrichum korthaManum (Dozy & M olkenboar) M itten , J . Linn. Soc., Bot.

12: 463. 1869.

N eckera  k o rth a lsian a  Doxy & M olkenboer, P rodr. FI, Bryol. Surinam. 42: 

1854. Type. Surinam , ex herb . Dozy e t  M olkenboer (isotypes, BM!), 

NY!).

P oro trichum  cobanenses C. M uller, Bull. H erb. Boissier 5: 202. 1877; 

Tham nium  cobanesnse (C. M uller) W illiams, C ontr. U. S. N atl. H erb. 

16: 24. 1912, syn. nov. Type. G uatem ala . A lta  V erapaz: in sylva

prope Coban, ad  arbores, 4800 ped. a ltu m , 14 Feb 1886, Tiirckheim  

s. n. (iso types, BM!, NY!). (Fig. 44 a-j).

P lan ts  m edium  size  to  la rge , 7.0 cm ta ll,  yellow -green  to  green , glossy, 

irregu larly  b ranched , sparsely  frondose. Axillary hairs 3-4 ce lls  long, s ta lk  ce ll 

sh o rt rec tan g u la r; pseudoparaphyllia fo liose. P rim ary  stem  creeping, in cross-sec tion  

e llip tic , w ith  3-4 o u te r lay e rs  of rounded cells syrrounding 4-5 layers of inner 

hexagonal, th ick -w alled  ce lls; leaves obovate-subu la te , 0.5 mm long; m argins 

e n tire  to  sligh tly  s e rra te  a t  apex; c o s ta  p resen t; upper m edian cells irregu larly  

rec tan g u la r, 39-57 um long, 6 um wide. Secondary s te m  e re c t. S tipe m ostly sho rt 

to  som etim es long; in c ro ss-sec tio n  w ith 4-5 o u te r  layers  o f rounded cells 

surrounding 7-10 layers  o f inner th ick-w aU ed ce lls , cen tra l s tra n d  p resent; s tipe  

leaves e re c t-sp read in g  to  spreading, broadly trian g u la r-su b u la te , 1.0-1.5 mm long, 

m argin en tire , p lane  o r sligh tly  recu rv ed  a t  base; c o s ta  single; ce lls  m ostly lin ea r 

th roughout, 39-60(78) um long, 6 um wide, sligh tly  p itted . Secondary s tem  leaves 

o v a te -lig u la te  to  m ostly lig u la te , 2.0-3.0 mm long, 0.8-1.0 mm w ide, broadly a c u te  

to  obtuse, sh o rt a p icu la te ; m argins s e r ra te  a t  apex, som etim es upper ha lf se rru la te , 

som etim es som ew hat recu rved  a t  base; c o s ta  2 /3 -3 /4  of th e  le a f  length; ap ica l
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Fig. 44. Poro tirchum  korthalsianum  (S teere  5869, NY), a , habit, x l ;
b, branch showing flagellifo rm  branch, x l ;  c , s tem  leaves, 
x40; d, branch leaves, x40; s tem  leaf apex, x400; f, s tem  
le a f  upper m edian and m arginal cells, x400; g, s tem  lea f  
basal ce lls , x400; h, s tip e  lea f , x40; i, s tip e , x l ;  j, s tipe  
le a f  upper m edian and m arginal cells, x400.
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ce lls  rhom boidal, 21-26 um long, 10 um wide, upper m edian cells  long rhom obidal 

to  fusifo rm , 39-60 um long, 6-8 um long, basal ce lls  fusiform  to  rec tan g u la r, 52-78 

um long, 8-10 um w ide; branch leaves oblong, ligu la te , broadly acu te  to  obtuse; 

m argins s e r ra te  a t  apex  becom ing se rru la te  below; flagellifo rm  branches ra re . 

Dioicous. Perigon ial leaves ovate-subu la te , 1.0-1.4 mm long, m argins en tire ; 

co s ta  absen t; upper m edian cells  fusiform , 52-78 um long, 8 um w ide, p itted . 

P e r ic h a e tia l  leaves oblong-subulate, 2.0-4.0 mm long, m argins en tire ; c o s ta  m ostly 

ab sen t, single; upper m edian cells fusiform , 60-78 um long, 6-8 um wide, p itted . 

S e ta  1.0 cm  long, sm ooth; capsule e re c t, ovoid, 1.0-2.0 mm long; s to m a ta  p resent; 

ex o th ec ia l ce lls  q u ad ra te ; exostom e te e th  lan ceo la te , papillose; endostom e w ith 

a  high b a sa l m em brane, segm ents papillose, p e rfo ra te . C a ly p tra  and spores not 

observed.

D istrib u tio n  and Ecology. (Fig. 45). This species is a  ty p ic a l ep iphy te  of low er 

m ontam e and cloud fo re s t in the W est Indies, C en tra l A m erica  and no rthern  South 

A m erica .

R e p re se n ta tiv e  specim ens exam ined. MEXICO. Chiapas: M otozin tla  and H uixtla, 

1300 m, 14 Mar 1979 Eggers s. n. (NY); V eracruz; Ja lapa , 1500 m, 12-20 Dec 1909, 

M urrill 23a (NY), near th e  sum m it of C erro  de C uhuatepetl, 939-1150 m, 31 Aug 

1944, V era 3348 (NY), Zacuapan, Apr 1908, Purpus 4303 (NY), Ja la p a , 1150 m, 

12-20 D ec 1909, M urrill e t a l. 1 (NY).

GUATEMALA. A lta  Verapaz: Rfo Coban, be tw een  Coban and San Pedro, 

1200 m, Johnson 602 (NY), Coban, 1350 m, Ju l 1908, Turckheim  7142 (NY); Baja 

V erapaz: On road  n e a r  J ica ro , 1300 m, 21 Feb  1945, Sharp 2701 (MO); Quiche: 

Along Ju a rco  R iver below Nebaj, 1800 m, 5 Feb 1945, Sharp 2386 (MO).
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Fig. 45. D istribu tion  map of Poro tirchum  korthalsianum
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COSTA RICA. A lajuela: Colinas de San Ram on de San Pedro , 18 Jan  1934, 

Brenes 18995 (NY); H eredia: S slope Volcan Barba, 1 km WNW of Rio C iruelas, 

1900 m, 3 May 1975, Crosby 9888 (MO); San Jo se : C erro  de P ied ra  B lanca, above 

Escasu, 31 Ja n  1924, Standley 32529 (H).

PANAMA. Chiriqui: SW of C am pam ento  de Fortuna , C erro  de la  Fortuna, 

1000-1200 m, Sep 1976, Salazar e t  al. 663 (NY); C o d e : N o f  Valle de Anton, 

base o f C erro  Pilon, 1000 m, 28 M ar 1969, Crosby 4413 (MO); D arien: C erro  

M ali, 1200 m, 16 Ja n  1975, Mori e t  a l. 4311 (MO); Panam a: below Su-Lin M otel, 

C erro  C am pana, 1000 m, 31 Mar 1969, Crosby 4496 (MO); Veraguas: NE slope 

below C erro  T ute, 3.5 km leading E ju st above E scuela A grfcola, A lto P iedra, 

800-1000 m, 19 May 1975, Crosby 10276 (MO).

JAM AICA. Lower Buzza, 16 J a n  1897, H arris 11065 (NY); New Haven 

Gap, 1700 m, 4 Dec 1896, H arris  11073 (NY), Olyde river vaUey, below Cinchona 

fo re s t, 1200 m, 31 Ja n  1903, Underwood 381 (NY).

DOMINICAN REPUBLIC. L a Vega: V icinity o f pyram ids, 13.8 km S o f 

Valle Nuevo, 44.7 km S of C onstanza , 2200 m, 30 Apr 1982, Buck 8061 (NY), 4.7 

km S o f C onstanza , 1800 m, 27 Apr 1982, Shaw 5459 (NY).

PUERTO RICO. Fajardo: S ie rra  de Luquillo, old C a ta lin a  Yunque T rail, 

4 Ja n  1940, S teere  5869 (MO); Ponce: A djuntas, R eserva fo re s ta l de G u ilarte , 

along tra i l  up M onte G uilarte , 1205 m, 2 M ar 1981, Buck 3935 (NY).

COLOMBIA. Antioquia: Jardfn-R iosucio , 1920 m, 12 May 1986, Escobar 

e t  a l. 858 (NY).

VENEZUELA. L ara: N of U rach iche, border betw een  Y aritagua  and Lara, 

1450 m, 28 M ar 1975, S teyerm ark  e t  a l. 111725 (MO); Portuguesa: 15-18 kms 

NNW of Ospina, 700-800 m, 1 Nov 1982, S teyerm ark  e t  al. 126995 (MO).
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ECUADOR. Leon: Valle of Rfo M acuchi, 1500 m, 8 Sep 1943, S teere  8951 

(NY); Napo: Valley o f Rfo Chingual E o f El Pun, 2200-3000 m, S teere  8918 (NY).

D iscussion. M acroscopically, th is species can be recognized  by the  shiny g reen  

color, spreading  s tip e  leaves and obtuse branches. I t  can be separa ted  from  P. 

m utabile  by th e  slender and so ft appearance  of the  p lan ts, obtuse branch leaves 

and d ista l branch leaves which a re  e re c t  and not spreading as in P . m utabile . S tipes 

may be sh o rt or w ell developed. The type  specim en of P. korthalsianum  includes 

p lan ts  o f sm all s ta tu re  which rep resen t an ex trem e o f grow th form  in th is species. 

Basal le a f  m argins may be plane or recu rved . R ecurved  margins a re  mostly observed 

in th e  sm alle r p lan ts.

8. Porotrichum  longirostre (Hooker) M itten , J .  Linn, Soc., Bot. 12: 461. 1869.

N eckera  long irostris  Hooker, Musci, Exot. 1: 1. 1818; Thamnium long irostre  

(Hooker) Kindberg, Hedwigia 41: 233. 1902. Type. T em perate  region 

in "jugis Andium," Humboldt & Bonpland s. n. (holotype, BM!; isotype, 

NY!).

L eskea gym nopoda Taylor London J . Bot. 5: 62, 1846; Porotrichum

gymnopodon (Taylor) M itten , J .  Linn. Soc., Bot. 12: 465. 1869; Thamnium 

gymnopodum (Taylor) Kindberg, Hedwigia 41: 243: 1902; Porotham nium  

gymnopodum (Taylor) F le ischer, Musci FI. B uitenzorg 3: 926. 1908, 

syn. nov. Type. Ecuador. Western slopes o f Pichincha, Jam eson s. n. 

(holotype, FH!).

Hypnum floridum  Taylor, London J . Bot. 6: 339. 1847; Porotham nium

floridum  (Taylor) W illiams, Bryologist 31: 113. 1928. Type. Ecuador. 

N ear Q uito, 22 Dec 1846, Jam eson s. n. (holotype, FH!).
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P oro trichum  scoposum  H am pe, Ann. Sci. N at. B ot. se r. 5: 4: 374. 1865; 

Tham nium  scoposum  (Ham pe) K indberg, H edw igia 41: 243. 1902, syn. 

nov. T ype. Colom bia. Bogota, Guadalupe, 2900 m, in te r  fru tices , Aug 

1863, L indig s. n. (holotype, BM!; iso type, NY!).

P oro trichum  minus H am pe, Ann. Sci. N at. Bot. se r. 5, 4: 376. 1865; 

Tham nium  minus (Ham pe) Kindberg, Hedwigia 41: 245. 1902. syn. nov. 

Type. Colom bia. B ogota. Tequendam a, Canoas, 2500 m, Lindig 2095 

(holotype, BM).

F oro trichum  m exicanum  Schim per ex B eschere lle , Mem. Soc. Sci. N at 

C herbourg 16: 246. 1872; Tham nium  m exicanum  (Schim per ex

B escherelle) Kindberg, Hedwigia 41: 234. 1902. Type. Mexico. O rizaba, 

(no co llec to r)  (holotype, BM!; isotypes, G!, NY!).

Poro trichum  piagiorhynchum  Renauld & C ardo t, Bull. Soc. Roy. Bot. 

Belgique. 32. 186. 1894; Thamnium piagiorhynchum  (Renauld & C ardot) 

Kindberg, Hedw igia 41: 233. 1902. Type. C osta  R ica. Barba, 2500-2800 

m, P i t t ie r  5644 5724 (syntypes, NY!).

(Fig. 46 a-f).

P lan ts  m ostly  m edium -sized, 4.0-7.0 cm  ta ll, pale  g reen  to  yellow -green, 

typ ically  frondose, irregu larly  p in n a te  to  b ip innate; b ranches becom ing a tte n u a te  

d istally . A xillary ha irs  3-4 ce lls  long, s ta lk  ce ll sh o rt-q u ad ra te ; pseydoparaphyllia 

foliose. P rim ary  s te m  m ostly  covered  by rhizoids, in c ro ss-sec tion  e llip tic , w ith 

3-4 o u te r  lay e rs  o f  sm all ce lls , surrounding 6-7 lay e rs  o f inner hexagonal, 

th ick -w alled  cells , c e n tra l  s tra n d  p resen t; leaves som ew hat clasping a t  base, broadly 

trian g u alr, a c u te ; m argin e n tire ; c o s ta  absen t or p re se n t, single; upper m edian 

cells lin ea r to  irregu larly  rec tan g u la r, 52 urn long, 6 um wide. Stipe e re c t, sh o rt-
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Fig. 46. Poro trichum  long iro stre  (Hum boldt & Bonpland s. n., BM). a , stem  
leav es , x40; b, branch lea f, x40; c , s tem  le a f  apex, x400; d, 
s te m  le a f  upper m edian cells , x400; e , s tem  le a f  basal cells , 
x400; f, s tip e  leaf, x40.
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to  lo n g -s tip ita te , reddish-brow n; in cross-section  e llip tic , w ith  3-4 o u te r layers 

of sm all ce lls  surrounding 6-10 layers o f inner hexagonal, th ick-w alled  cells, c e n tra l 

s tran d  p resen t; s tip e  leaves e re c t  to  erec t-sp read ing , base som ew hat appressed, 

becom ing erodedj obov a te -trian g u la r, 1.0-1.5 mm long, la rg e r  d ista lly , acu te ; 

m argin e n tire , p lane; c o s ta  single, sho rt; upper m edian cells m ostly linear, 34-65 

urn long, 6 um w ide. Secondary stem  leaves e re c t  to  e rec t-sp read ing , som etim es 

fa in tly  s tr ia te  w hen dry, o v a te -lanceo la te , 2.28-3.0 mm long, 1.0-1.5 mm wide, 

broadly a c u te  to  a c u te , sh o rt to  long ap icu late  m argin s e rra te  a t  apex, becom ing 

se rru la te  below th e  apex; co s ta  2/3 to  3/4 the  le a f  leng th ; ap ica l ce lls  rhom bic 

to  rhom boidal, 13-26 um long, 8-10 um wide, m edian ce lls  lin ea r to  long fusiform , 

39-65 um long, 6 um  w ide, basal cells linear to  rec tan g u la r, 39-78 um long, 6 um 

wide, som etim es w ith  sligh tly  th ickened ends; branch leaves oval to  oval-ligu late , 

size  variab le , a c u te ; apex  sharply se rra te , se rru la te  below apex to  base; co sta  

2/3 th e  le a f t  leng th ; upper m edian cells  long-hexagonal, 26-39 um long, 6 um wide; 

branch leaves o v a te , a c u te ; m argins se rra te  in upper half. Dioicous. Perigonia 

no t observed . P e r ic h a e tia  on m ain stem  or branches, leaves ova te -subu la te , 2.0-2.5 

mm long; m argins e n tire ; c o s ta  absent; upper m edian cells fusiform  to  linear, 

52-78 um long, 6-8 um wide, p ro ru la te . S etae  2.0-3.0 cm long, reddish brown; 

capsule e re c t  to  sligh tly  horizon tal, ovoid-cylindric, 2.0 mm long; exo thecia l cells 

qu ad ra te  to  sh o rt-re c ta n g u la r; s to m a ta  p resent; annulus p resen t; operculum  conic, 

long ro s tra te ;  exostom e te e th  s tr ia te  w ith overlying papillae a t  base, papillose 

above, a t  back  papillose; endostom e segm ents from  a high basal m em brane, 

papillose, p e rfo ra te , papillose on both su rfaces, c ilia  m ostly sho rt. C alyp tra  not 

observed. Spores spherica l, 18 um in d iam eter.
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D istribution and Ecology. (Fig. 47). This species is w idespread in the  W est Indies, 

C en tra l and South A m erica, w here it is a  very comm on epiphyte in lower m ontane, 

m ontane and subparam o veg e ta tio n . It is m ostly found from  1500 to  3000 m.

R epresentative specim ens exam ined. MEXICO. V eracruz: A ca je te , 1750 m,

3 May 1980, V entura 17106 (MO).

GUATEMALA. San M arcos: Slope o f Tajum ulco above El Porvenir, 3000 

m, 25 Feb 1946, Sharp 5468 (MO); Solola: Volcan Tolim an (side facing  Volcan 

A titlan ), 2700-3100 m, 13 Ju n  1942, S teyerm ark  47568 (MO).

EL SALVADOR. R idge tra i l  in d irec tion  of H onduritas from  H acienda 

M onte C risto  A rea, 29 O ct 1977, Watson ES-0090 (MO).

COSTA RICA. A lajuela: Slope o f Volcan Poas, a t  th e  bridge ju st S of the 

hacienda El Tirol, 780 m, 2 Ju l 1967, McAlpin 332 (MO). B iological R eserve  of 

M onte El Verde, 0.5 km along tra i l  leading SE to  B rillan te  sec tion  o f reserve, 

1500 m, 6 May 1975, Crosby 10010 (MO); C artago : I. C. E. T apan tf P ro jec t a rea , 

15 km ESE of c ity  of C artag o , 1400 m, 13 Mar 1973, Crosby e t al. 6077 (MO), 

S an ta  C la ra  de C artag o , 1950 m, 20 Ju l 1923, Maxon e t  al. 8177, 8216 (H); H eredia: 

Volcan Barba, P ac ific  slope, above Sacram ento , 2600 m, 6 F eb  1979, G riffin  e t 

a l. D232 (MO), P o rro sa ti a re a , valley o f Rfo C iruelar a t  end o f  regional road  114, 

N o f v illage of Barba, 2250 m, 30 Mar 1973, Crosby e t al. 6459 (MO); San Jose: 

SE slopes o f C erros de  Zurqui, N of v illage of San Luis N o rte , 1840 m , 28 Mar 

1973, Crosby a t  el. 6378 (MO), N o f La Palm a a rea , slopes S of Rfo Zurqui, on 

reg ional road  220 beyond San Jeron im o, 1600 m, 23 Mar 1973, Crosby e t  al. 6245 

(MO).
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Fig. 47. D istribu tion  map of Poro trichum  long iro stre .
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ECUADOR. Azuay: G ualaquiza, 20 Aug 1909, Allioni 8353 (H), G ualaquiza, 

a t  R osario, 1000 m, 10 Jun , Allioni 437 (H).

PERU. Huanuco: Above M ito, about 20 km N o f Huanuco, 2700 m, Apr 

1923, Bryan 216 (MO).

BRAZIL. Minas G erias: In S erra  de C aldas, Mosen 426, 427 (H), Serra  

de I ta tia ia , Mont S e rra t, 900 m, Dusen 1574 (H).

D iscussion: As rep o rted  by B artram  (1949) in Mosses o f G uatem ala , th is  taxon

shows g re a t varia tion  is s tem  le a f  shape, ranging from  o v a te -lan ceo la te , ovate , 

to  o v a te -lig u la te . There is also v aria tion  in the  s tip e  le a f  angle of o rien ta tio n  

which can range from  being com pletely  appressed against th e  s tip e  to  slightly  

e rec t-sp read in g . The oval-ligu late  upper branch leaves w ith  coarsely  se rra te  

ap ices a re  th e  best c h a ra c te rs  by which to  recognize th is  variab le species. Much 

v aria tio n  is also observed in th e  branching p a tte rn  or grow th hab it, for exam ple, 

P . scoposum  was described  on th e  basis o f a com pact and brush-like hab it but 

th e  branch  leaves a re  consisten t w ith  th e  c h a rac te rs  m entioned above. Ham pe

(1865) com m ented  in th is diagnosis th a t  th e  distinguishing c h a ra c te r  be tw een

th e  tw o species is the  profusive branching. P lants may range from  a  trian g u la r, 

regu larly  p innate  frond to  a broad, sparsely  branched frond.

9. Poro trichum  lancifrons (Hampe)

Hypnum lancifrons H am pe, L innaea 32: 158. 1863; Poro trichum

lancifrons (Hampe) M itten , J .  Linn, Soc., B ot. 12: 462. 1869;

Thamnium lancifrons (Ham pe) Kindberg, Hedwigia 41: 235, 1902; 

Porotham nium  lancifrons (Hampe) F leischer in B rotherus, N at. 

P fl. ed. 2, 11: 199. 1925, syn. nov. Type. Colom bia. M anzanos,

2700 m, Ju l, Lindig 2117 (holotype, BM!).
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Hypnum neckeraefo rm e H am pe, Ann. Sci. N at. Bot. se r. 5, 5: 309. 

1866; Thamnium neckeraefo rm e (Hampe) Kindberg, Hedwigia 41: 

226. 1902; Porotham nium  neckeraefo rm e (Hampe) F le ischer in

Brotherus, N at. P fl. ed. 2, 11: 199. 1925. syn. nov. Type. Colom bia. 

Bogota, Choachi, 2600 m, Sep 1860, Lindig s. n. (holotype, BM!). 

Poro trichum  s tria tu m  M itten , J . Linn. Soc., Bot. 12: 462. 1869;

Porotham nium  stria tu m  (M itten) F leischer in B rotherus, N at. Pf. 

ed. 2. 11: 198. 1925, syn . nov. Type. Brazil. S ierra betw een

Antonina e t  C orritiba , Weir 76 (lec to type , NY; syntype BM!). 

P oro trichum  explanatum  M itten , J . Linn. Soc., Bot. 12: 468. 1869; 

Thamnium explanatum  (M itten) K indberg, Hedwigia 41: 227. 1902; 

Porotham nium  explanatum  (M itten) F leischer in Brotherus, N at. 

Pfl. ed. 2, 11: 199. 1925, syn . nov. Type. Ecuador. Andes Q uitenses, 

Quito, Jam eson s. n.; P eru . Andes Peruvianae, T arapo to , Spruce 

s. n. (lecto typye, NY!; syntype, NY!).

Poro trichum  ram osissim um  H am pe, Vid. Medd. N aturh . For. Kjoebenh. 

ser. 9 , 7: 155. 1874; Thamnium ram osissim um (Hampe) Kindberg, 

Hedwigia 41: 241. 1902; Porotham nium  ram osissim um  (Hampe)

F leischer in Brotherus, N at. P fl. 2. 11: 198. 1925, syn. nov. Type. 

Brazil. Rio de Janeiro . G laziou 6388a (holotype, BM!).

Poro trichum  porrectulum  C. M uller, L innaea 42: 408. 1879;

Porotham nium  porrectulum  (C. Muller) F leischer in B rotherus, 

N at. P fl. 2, 11: 199. 1925, syn. nov. Type. A rgentina. Rfo Seco, 

a t  San Andres, 17 Sep 1873, L oren tz  s. n. (isostypes, H-BR!, NY!).
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Poro trichum  m inutisto lo  C. M uller, Bull. H erb. Boissier 6: 113. 1898; 

Tham nium  m inutisto lo  (C. Muller) B ro therus, N at. P fl. 1(3): 869. 

1906; Porotham nium  m inutisto lo  (C. MUller) F le ischer in B rotherus, 

N at, P fl. ed. 2, 11: 198. 1925, syn. nov . Type. B razil. Serra I ta t ia ia , 

1900 m, M ar 1894, Ule 1886 (isotype, H-NR!).

Tham nium  cam pylocladum  C. M uller, Bull. Herb. Boissier 6: 118. 1898; 

Porotham nium  cam pylocladum  (C. Miiller) F le ischer in B rotherus, 

N at. P fl. ed. 2, 11: 199. 1925, syn. nov. Type. B razil. Sa. C atarina : 

S erra  G eral, A pr 1891, Ule 1193 (iso type, H-BR!).

P oro trichum  riograndense C. Miiller, Hedw igia 39: 288. 1900; Thamnium 

riograndense (C. Muller) B rotherus, N at. P fl. 1(3): 862. 1906;

Porotham nium  riograndense (C. M uller) F le ischer in B rotherus. 

N at. P fl. ed. 2, 11: 199. 1925, syn. nov. Type. B razil. Rio G rande 

do Sul: Forrom eco, M orrodiablo, K unert 1888; Sa. C atharina: Serra  

do O ra to rio , Apr 1889, Ule 526 (syntype, H, BR!).

(Fig. 48 a-j).

P lan ts  m ostly  robust, 9-11(13) cm  ta ll, g reen  to  yellow g reen , m ostly shiny, 

s tip i ta te , "frondose". A xillary hairs 4-5 ce lls  long, 1-2 short, qu ad ra te  s ta lk  cells; 

pseudoparaphyllia  fo liose. P rim ary  s tem  creeping , in cross-sec tion  e llip tic , w ith  

2-3 o u te r  layers o f  th ick -w alled , rounded, sm all ce lls , surrounding 10-12 inner 

layers  o f  la rg e , th ick -w alled , hexagonal ce lls , c e n tra l  strand  p resen t; leaves e re c t  

to  slightly  e rec t-sp read in g , broadly ova te , 1.0 mm long, 0.9 mm wide, acu te ; m argin 

en tire ; upper m edian ce lls  linear, 95-120 um long, 6 um  wide, papillose by p ro jec ting  

angles. S tipe long perpend icu lar from  su b s tra te , orange to  dark  brown, in 

cro ss-sec tion  round to  e llip tic , w ith  4-5 o u te r lay e rs  of sm all cells  surrounding
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Fig. 48. Poro trichum  lancifrons (H arros 11046, NY), a , hab it, x l ;  b, stem  
leaves, x40; c , stem  and branch, x40; d, branch lea f, x40; e, 
s tem  le a f  apex, x400; f, s tem  le a f  upper m edian and m arginal 
cells , x400; g, stem  le a f  a la r  cells , x400; h, s tip e  lea f , x40; 
i, s tip e , x l ;  j, s tipe  le a f  upper m edian cells, x400.
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16-20 inner lay e rs  o f th ick-w alled , hexagonal cells , c e n tra l s tran d  p resen t; leaves 

e re c t-a p p re sse d , broadly obovate-ap icu la te , 1.5-2.0 mm long, 1.0 mm wide; margins 

e n tire , p lane; c o s ta  sh o rt, single; upper m edian cells linear, 31-39 um long, 8 um 

w ide; secondary  s tem  leaves e rec t-sp read ing , m ostly broadly ovate to  broadly 

o bovate , broadly a c u te , ap icu late ; m argins s e r ra te  m ostly of le a f  apex, som etim es 

1/3 down; co s ta  ex tend ing  2/3 to  3/4 the  le a f  length ; ap ica l ce lls  rhombic to  short 

fu sifo rm , 31-39 um long, 10 um wide, upper m edian ce lls  fusiform , 50-65 um long, 

6-8 um wide, basa l ce lls  linear to  rec tan g u la r, 70-92(100) um long, 8 um wide, 

a la r  ce lls  sligh tly  d iffe re n tia te d ; branch leaves sm aller than  stem  leaves, obovate 

lig u la te , ap icu la te ; m argins se rra te  from  apex to  base, slightly  recurved  a t  base; 

c o s ta  and c e ll p a tte rn  th e  sam e as in s tem  leaves. Dioicous. Perigonial leaves 

o v a te , ab rup tly  ap ic u la te ; m argins en tire ; c o s ta  absent; upper m edian cells  linear, 

65-100 um long, 8 um wide. P e ric h a e tia l leaves oblong-subulate, 2.0-2.5 mm long, 

1.0 mm wide; m argins en tire ; costa  absent; upper m edian cells linear, 80-100 um 

long, 8 um w ide, p itte d  throughout. Seta 0.5-3.0 cm  long, reddish-brow n; capsule 

e re c t  to  ho rizon tal, ovate -cy lind ric , 2.0-3.0 mm long; exo therica l cells short 

rec tan g u la r; operculum  ro s tra te ; annulus p resen t; exostom e te e th  s tr ia te  below, 

papillose above, hyaline tow ard apex, endostom e segm ents from  a high basal 

m em brane, papillose, p e rfo ra te , c ilia  p resen t. C a lyp tra  no t observed. Spores 

13 um in d iam e te r.

D istribution and eco logy . (Fig. 49). This is a  species ty p ica l of high elevations 

in th e  W est Indies, C en tra l and South A m erica. It occurs from  500-3000 m, but 

it  is m ore abundant 1500 to  2000 m.
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Fig. 49. D istribu tion  map o f Poro trichum  lancifrons.
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R epresentative specim ens exam ined. MEXICO. C hiapas: Tenejapa, in th e  Colina 

Achlum , 2700 m , 23 Aug. 1966, B reedlove 15227 (MO); O axaca: Ix tlan , 58 km 

N o f Ixtlan, 11 km o f high po in t a t  C erro  Pelon, 2000 m, 27 O ct 1969, M ickel e t 

al. B4246 (NY); V eracruz: 13 km NE of H uayacoco tla , on road  to  Z ilacatipan , 

1750 m, 10 May 1979, Ju a re z  1036 (MO).

COSTA RICA. C artag o : I. C. E . T apan ti P ro je c t a re a , 15 km SE o f E

of c ity  c e n te r  o f  C artago , 1400 m, 13 Mar 1972, Crosby e t  al. 5711 (MO), ju st

SE o f  sum m it o f  C erro  de la  M uerte ridge, 45.7 km SE o f El Em plam e, along

In te ram erican  Highway, 3050 m, 27 A pr 1975, Crosby 9784 (MO); H eredia:

Im m edia te  v ic in ity  o f Laguna B arba, 2600 m, 1 May 1975, Crosby 10926 (MO), 

Las Vueltas a re a , valley o f  Rfo P a tr ia , v icin ity  w here regional road 113 crosses 

th e  river, 2100 m , 29 Mar 1973, Crosby 6448 (MO); Limon: C ord illera  T ala  mane a, 

A tlan tic  slope, C erro s T a ra ria , 2400-2600 m, 10 Sep 1984r D avidse e t  a l. 28867 

(MO); San Jo se : C erros de Zurqui, fo re s t N of v illage o f San Luis N orte , 1750 

m, 23 Apr 1975, C rosby 9692 (MO).

CUBA. Santiago  de Cuba: S ierra  M aestra , La Bayam onesa, 1725 m, 4 

May 1916, Ekm an 7200 (BM).

JAMAICA. Blue M ountain Peak, 2200 m, 31 D ec 1896, H arris 11046 (MO, 

NY), Summit o f  Blue M ountain Peak, 2100-2200 ni, 7-9 Ju l 1926, Maxon 9933 

(BM).

DOMINICAN REPUBLIC. P erav ia : La N evera, 2100 m, 7 M ar 1976, Liogier 

24956 (MO, NY); La Vega: 4.7 km S of C onstanza, then  8 km tow ard  P inar Parejo , 

1800 m, 27 Apr 1982, Buck 7816 (NY).

VENEZUELA. L ara: Y acam bu N ational P ark , S ierra  de Portuguesa, La

Frfa , 1400 m, 21 May 1978, G riffin  e t  al. 64 (MO); T ach ira : Junin, param o de 

T am a, above v illage Paex , Au 1975, G riffin  e t  a l. 353 (FLAS, NY); Trujillo: El
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R om eral, a re a  o f param o La C rista lina , 2900 m, 5 Aug 1973, R uiz-T eran  9075 

(FLAS, NY).

COLOMBIA. A ntioquia: M edellm, ca  25 NW of M edellm, ro ad  to  Boqueron, 

2400-2600 m, 28 Jun 1986, C hurchill & S astre  e t  al. 13925 (NY), Urrao, below 

Param o F rontino, 3150-3500 m, 1 Ju l 1985, C hurchill & Sastre e t  al. 13422 (NY); 

Boyaca: S ierra  N evada de Cocuy, San Jose  Valley, 3250 m, 11 Sep t 1957, Crubb 

e t  al. B461 (BM); M agdalena: Parque N acional de Santa M arta, 2900 m, R angel 

e t. al. 347 (FLAS, NY).

BRAZIL. Minas G erais: S erra  do I ta tia ia , R etiro , 6 Jun  1902, Dusen s. 

n. (NY), M ountains of I ta tia y a , 2750 m, 18 Nov. 1901, Schiffner 467 (BM); Sao 

Paulo: Apiahy, um 1880, Puiggari 570 (H).

BOLIVIA. Santa Cruz, 1800 m, 25 Aug 1902, Williams 1978 (BM, NY).

D iscussion. Poro trichum  lancifrons may be recognized  by the  e re c t  s tipe  leaves, 

broadly o va te  stem  leaves, and d istinc tly  papillose cells by p ro jec tin  angles. Branch 

leaves a re  ova te  to  obovate  w ith m argins s e rra te  to  the  lea f  base. The g re a t 

num ber o f synonyms included here  re f le c ts  th e  trem endous v a ria tio n  observed 

in th is  species. P lan ts  may vary in s ize , reach ing  15 cm ta ll. S e ta  leng th  also 

was observed to  range  from  5 mm to  3 cm long. V egetatively  th e  type  of 

Poro trichum  explanatum  m atches th a t  o f P. lancifrons. The only d iffe rence  

observed was th a t  in P . explanatum  th e  s e ta  is longer than  th a t  o f P. lancifrons. 

This is also th e  s itu a tio n  as illu s tra ted  by B rotherus (1925) for P . ram osissim um , 

w ith s e ta e  o f 5.0 mm, but which is v eg e ta tiv e ly  sim ilar to  P. lan c ifro n s. Some 

co llections stud ied  from  C osta  R ica con ta ined  both  form s and in te rm ed ia te s  growing 

to g e th e r. S e ta  length  is an o th e r variab le  c h a ra c te r  in th is species. Stem  leaves 

usually a re  f la t  and w ide spreading.
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Appendix

Voucher specim ens used in ana tom ica l study.

1. N eckeropsis d isticha  (Hedw.) Kindb.

P uerto  R ico. C iales, hwy 149, 2 km from  town c e n te r  on road to  M anati, 

lim estone hills, D ec 1985, Sastre  s. n. (NY).

2. N eckeropsis undu lata  (Hedw.) Reich.

P u erto  R ico. C iales, hwy 149, 2 km from  town c e n te r  on road to  M anati, 

lim estone hills, D ec 1985, Sastre  s. n. (NY).

3. N eckera  andina M itten

Peru . Cuzco: A nta, Indahuaco, 2 Ju l 1977, Hegewald e t  al. 8877 (NY).

4. N eckera  chilensis Schim p. ex Mont.

Colom bia. A ntioquia: Sonson, 12 km E of Sonson on road to Narino, 2580 

m, 23 Jun 1985, C hurchill & Sastre  13004 (NY).

5. N eckera  scabridens C. M uller

Colom bia. A ntioquia: La C eja, 5.5 km SE of La C eja and La Union, 

2420 m, 21 Jun 1985, Churchill & S astre  12843-c (NY).

6. Poro trichum  filiferum  M itten

Ecuador, Bombonasa, Spruce s. n., (NY).
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