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A Key to the New World species of holostipous

Lejeuneaceae

S. Rob Gradstein

Institute of Systematic Botany, Heidelberglaan 2,3584 CS Utrecht, The Netherlands

(Studies on Lejeuneaceae subfam. Ptychanthoideae XVIII)

Abstract. A synopsisand key emphasizing vegetative charactersare provided for the
967species(in 36 genera) of L ejeuneaceaewith undivided underleavesrecordedfrom

the New World.

In practical Lejeuneaceae taxonomy tra-
ditionally two main groupsof speciesare
recognized: 'holostipous' L ejeuneaceae,
characterized by thepresenceof undivided
underleaves, and 'schizostipous'
Lejeuneaceae, characterized by bifid
underleaves (Spruce 1884). In addition,
‘astipous' L ejeuneaceae may be recogni-
zed, which lack underleaves. Though
unnatural, polyphyletic groups, the
subdivisionintohol ostipous, schizostipous
and asti pousL g euneaceaeremainsuseful
today for identification purposes.
Thepresent Key totheNew World species
of holostipousL g euneaceaewasprepared
inthecourseof my monographicwork on
ptychanthoid L ejeuneaceae for FLORA
NEOTROPICA and is a sequel to my
generic key to the holostipous
Lejeuneaceae of the World (Gradstein
1985a,1987,inprep.).Inall, 97 speciesin
36 genera are included. A few
schizostipous taxa with shallowly bifid
underleaves, resembling the hol ostipous
condition, are also included:
Cheilolejeunea fragrantissima,
Lepidolejeunea eluta, Cyrtolejeunea
venezuelana, Omphalanthus jackii and
Taxilejeunea sul phurea.

TheKey emphasizesvegetativecharacters

to facilitate the identification of sterile
material. Important sources for species
descriptionsandkeystoindividual genera
arereferredtointheSynopsis. Thedataon
distribution and ecology are based onthe
literature as well as on the author’s
unpublishedfield observations. Lifezone
definitionsfor theneotropicsfollow Pran-
ce (1989) and Frahm & Gradstein (in
press) and are as follows (the altitudes
given are approximationsfor continental
equatorial regionsand may becomelower
with increasing latitude and on islands):
lowlands, upto 300-500 m.; submontane,
upto 1000-1400 m.; lower montane, upto
1800-2400 m.; upper montane, upto 3000-
3400 m.; subalpine, up to the tree ling;
alpine. Species which occur throughout
the lower and upper montane belts are
montane species.

Synopsis of the New World species of
hol ostipousL g euneaceae
PTYCHANTHOIDEAE

Acanthocoleus aberrans, juddii (Kruijt

1988)
Acrolejeunea emergens, heterophylla,
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torulosa (Gradstein 1975)
Archilgjeunea auberiana, crispistipula,
fuscescens, parviflora, porelloides
(Gradstein & Buskes 1985,
Gradstein 1987)
Blepharolejeunea chimantaensis,
fuegiana, incongrua, saccata,
securifolia(van Slageren & Kruijt

1985)
Brachiolgeuneafernandeziana, laxifolia,
leiboldiana, phyllorhiza,

spruceana (van Slageren 1985,
Kruijt & Gradstein 1986)

Bryopterisdiffusa, filicina, flaccida(Stotler
& Crandall-Stotler 1974, Gradstein
inprep.)

Caudalgjeunea lehmanniana (Schuster
1980)

Dicranolgeuneaaxillaris(Kruijt 1988)

Frullanoides bahamensis, corticalis,
densifolia, laciniatiflora,
liebmanniana, mexicana (van
Slageren 1985, Gradsteininprep.)

Lindigianthus cipaconeus (Kruijt &
Gradstein 1985)

Lopholejeunea eulopha, muelleriana,
quelchii, subfusca (Schuster 1980,
Gradsteinin prep.)

Mar chesiniabrachiata, robusta (Geisser
inprep.)

Mastigolejeunea auriculata, plicatiflora
(Gradsteininprep.)

Neurolejeunea breutelii, catenulata,
sastreana, seminervis (Gradstein
inprep.)

Odontol g eunea decemdentata, lunul ata,
rhomalea (Teeuwen 1989)

Schiffneriol gjeuneaamazonica, polycarpa
(Gradstein 1985a, in prep.)

Spruceanthus theobromae (Gradstein
1985a)

Stictolejeunea balfourii, squamata
(Gradstein 1985hb)

Symbiezidium barbiflorum, dentatum,
transversale (Gradstein & van
Beek 1985)

Thysananthusamazonica, evansii, ptero-
bryoides(Fulford1941, Gradstein
inprep.)

Verdoornianthusgriffinii, marsupiifolius

(Gradstein1978)
LEJEUNEOIDEAE

Amblyolejeunea fulfordiae (Jovet-Ast
1948)

Amphilgeuneacatinulifera, patellifera, vi-
ridissima (Schuster 1986)

Anoplolgeunea conferta (Evans 1908)

Aureolgeuneaaurifera, fulva, lumae, pa-
ramicola, quinquecarinata
(Schuster 1986, 1987)

Ceratolgjeunea (subgen. Ceratophora)
desciscens, globulifera,
grandiloba, lechleriana (Fulford
1945, Grolle 1987)

Cheilolgeunea fragrantissima (Spruce
1884)

Cyclolgeunea convexistipa (Evans 1904,
Grolle1984)

Cyrtolejeunea antillana, holostipa,
inermis, saccatiloba, venezuelana
(Schuster 1970, 1978, Gradstein
& Buskes 1985)

Le euneareflexistipula (Spruce 1884)

Lepidolgjeunea eluta, spongia (Piippo
1986)

Leucolejeunea clypeata, conchifolia,
unciloba, xanthocar pa (Schuster
1980)

Luteol ejeunea her zogii (Piippo 1986)

Omphalanthus filiformis, huanucensis,
jackii, ovalis, platycoleus, wallisi
(Gradstein et al. 1981, Gradstein
& Buskes 1985)

Physanthol g eunea portoricensis(Fulford
1945 sub Ceratolgj., Schuster
1978)

Taxilgeunea sulphurea

Key to the New World species of
holostipousL g euneaceae

1. Leaf margintoothed, at least near

= 0. RPN 2
1. L eaf margin
ENLIM .. 19

2. Ventral stem surface only 2(-3)
epidermis cells wide above or below the



underl eaf insertion
= << TS 3
2. Ventra stem surface 4 or more cells
wide throughout
....................................................... 12

3 Underleaves toothed

4. Leavesrevoluted when dry, the cells
orientated in transverse rows extending
fromdorsal toventral leaf margin; lobule
with (3-)4-6 teeth. South and Central
America, on living leaves or twigs in
submontane and montane rain forest

(rarely lowlands), uncom-
MON. i
............................ O.rhomalea(Spruce)
Steph.

4. Leavesirregularly crisped-convoluted
or +/- planewhen dry, not revoluted, the
cells orientated in longitudinal rows (as
usua in Leeuneaceae) extending from
leaf base to apex; lobule with 2-4 teeth.
Throughout tropical America (also in
Africa), onlivingleavesor barkinlowland

and montane  forest, very
COMMON.....ceveeenaennnenn. O. lunulata
(Web.) Schiffn.

5. Ocelli present: scattered, inashort row

or 1-2 near | eaf
DBSE. .. 6

5. Ocelli
[aCKING. ..o, 9

6. Plants pale-green; discoid gemmae
may beproduced onleaf margins; perianth
strongly toothed, without horns.
Throughout tropical America, on living
leaves, bark or rock in lowland and
montane forest, common.................
................................................ Cydolgeunea
convexistipa(Lehm. & Lindenb.) Evans
6. Plantsbrown; discoidgemmaelacking;
perianth without teeth, theapex withfour

horn-like extensions.......................
Ceratolg eunea(Spruce) Schiffn. (subg.
Ceratophora) 7

7. Plantsblackish-brown, ca.2mmwide;
underleaves3-4x ssemwidth; ocelli present
inleavesanda soinunderleaves(R. Grolle,
in litt.). Tropica Andes, montane and
subalpine.................. C.grandilobaJack
& Steph.

7. Plants lighter brown, smaller, 1-1.5
mm wide; underleaves 2x stem

8. Apex of female bracteole broadly
rounded, undivided; branch base usually
with a huge, inflated lobule (‘utricle’).
Tropical Andes, lower
MONLANE........cevveererreranens C.globulifera
Herz.

8. Apex of female bracteole narrow,
shallowly bifid; utricleslacking. Peru.....C.
lechleriana Steph.

9. Underleaves very large, 6-10x stem
width, at apex short bifid or notched;
lobuleminute; perianthsmoothcylindrical.
Throughout tropical America, submontane
- montane, on bark

9
sulphurea(Lehm. & Lindenb.) Schiffn..

9. Underleaves smaller, apex undivided

9a. Leaves with (5-)7-25 teeth;
underleaves often producing a large,
circular discformedby coalescedrhizoids;
plants usually epiphyllous.........
Odontolg eunea (Spruce) Schiffn. 10

9a. Leaves with 1-7 teeth; rhizoid disc
lacking; not

EPIPNYHOUS......coceeeeeeereerceee e 11

10. Underleaf bases auriculate, with a
sharp ‘spur’; lobule with 2-4 teeth.
Throughout tropical America, on living
leaves or bark in lowland and montane
forest, very common......................
................................ O.lunulata(Web.)
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Schiffn.

10. Underleaf basescunesate, spur lacking;
lobule with 0-1(-2) teeth or reduced.
Throughout tropical America, on living
leaves or twigs in lowland and lower
montane rain forest, uncommon...O.
decemdentata (Spruce) Steph.

11. Lobule at least 1/2x leaf length;
underlesf insertionstraight; leavessirongly
falcate; small (1-2cmlong) creeping plants.
Cuba, Costa Rica, Ecuador, on bark at
lower montane elevations, uncommon
Blepharo-lejeunea
saccata (Steph.) van Slag. & Kruijt

11. Lobule up to 1/3x leaf length,
sometimes reduced; underleaf insertion
arched; leaves not or slightly
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12. Leaf cells longer than wide, with
small cordate trigones having 2 sides
convex and 1 side
(0007072 Y/ 13
12. Leaf cellsisodiametric, the trigones
various but not
(00 (0 7= (TSR 16

13. Underleaves entire; perianth 8-10-
keeled, on an elongated shoot with 2
innovations. High Andes of Peru
....... Frullanoideslaciniatiflora(Loitl.)
van Slag.

13. Underleaves toothed; perianth 3-
keeled, on ashort lateral branch without
innovations. Widespread in submontane
and lower montane forests.........
Bryopteris(Nees) Lindenb. 14

14. Branching dichotomous; |lobulewith
several large teeth. Throughout tropi cal
America, UNCOMMON........cccorerereeeerennes
diffusa (Sw.) Nees

14. Branching +/- pinnate; lobulewith 1
S m a I I

15. Leavesdistinctly toothed, at | east near
apex. Throughout the neotropics, very
COMMON....cccuveerrreeennnne B.filicina(Sw.)

Neess.l.

(includingB. fruticulosaTayl., B.liebmannianaLindenb. & Gott.
andB.trinitensis(Lehm. & Lindenb.) Lehm. & Lindenb.)

15. Leaves entire or with a few small
teeth. Central America, Brazil,
uncommon.............. B.flaccidaLindenb.
& Hampe.

16. Underleavestoothed; |eaf cellsevenly
thick-walled, trigones and intermediate
thickenings lacking or obscure; leaves
coarsely dentate. Northern Andes and
Central America, insubmontanerainforest
Thysananthus
pter obryoides(Spruce) Schiffn.

(aformwithfinely dentate-denticul atel eavesfrom Belizehas

beendescribedasT. evansii Fulf.)

16. Underleaves entire; leaf cells with
discrete trigones and intermediate
thickenings.............. 17

17. Leaf apex broadly recurved; cell walls
colorless;, epidermal cells thin-walled;
lobuleca. 1/3x | eaf length. Northern Andes
and CostaRica, above2000m., onshrubs,
treefernsandlitter inhumidenvironments
...... Lindigianthus cipaconeus (Gott.)
Kruijt & Gradst.

17. Leaf apex plane; cell wallsoftenwith
blackish pigmentation; epidermal cdllsthic-
kened; lobulesmaller; usually below 2000
M.......... 18

18. Lobule plane, with 2-4 teeth spaced
regularly alongthefreemargin; epidermal
cells not larger than inner stem cells.
Throughout tropical America, on bark or
rock at submontane and lower montane
elevations, very common...
................... Mar chesiniabrachiata(Sw.)
Schiffn.

18. Lobuleinflated-rounded, teethlacking
or obscure; epidermal cells larger than
inner cells. Pacific coast of Colombiaand
northern Ecuador, onbarkinlowlandrain
forest ....cooovveviiieiieenns Symbiezidium
dentatum Herz.

(=S transversale subsp. dentatum(Herz.)
Gradst. & van Beek)



19. Leaves with
(o]0 | | R 20

19. Ocelli
[aCKING...ccveveeeereres e 27

20. All ocelli of theleaf arrangedinarow,
forming a vitta (=ner-

%
20. Ocelli scattered through the
17 | S 23

21. Vittaupto5 cellslong; ventral stem
surfaceonly 2(3) cellswide; lobuletooth
1 cell long. Northern South America, in

I o] w I a n d
{01 (=S P Ceratolgeunea
desciscens (SandeLac.) Schiffn.

21. Vitta7-22 cells; ventral stem surface
4-6 cellswide; lobuletooth 3-5 cellslong

Schiffn. 22

22. L eaf apex (atleast onyounger, branch
leaves) capped by awhitishborder of thin-
walled cells in 2-4 rows, border fragile
and breaking off inolder leaves(leaf apex
thenbecomingirregularly crenate); leaves
oblong, 1,5-2x longer than wide. West
INAIES....cciieeiiet e, N.
catenulata (Nees) Schiffn.

22. Leaf apex entire, lacking a whitish
border; leavesovate, |essthan 1.5x longer
than wide. Northern South America,
Guatemala, inthecanopy of lowlandrain
forestandonbushes..........ccccceoene. N.
seminer vis(Spruce) Schiffn.

23. Ventra stem surface 4 or more cells
wide; Frullania-type branching present
or lacking .......cccceee.n. Stictolgl eunea
(Spruce) Schiffn. 24
(Lepidolejeunea el uta (Nees) Schust. might alsokey out here.
Thisspecieshasunderleavesshallowly bifid however, upto0,1-
0,20f theirlength; furthermore, lobul esarerather large, ca. 1/3x
lobelength, theleaf apex isacute and the cellsarevery thin-
walled).

23. Ventral stem surface 2 cells wide;
Frullania-type branching
[aCKing......coerveeeeeeeeee 25
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24. Underleaveswider thanlong, (3)4-10
x stemwidth; vegetativebranchesalways
of the Frullania-type; plants 1,2-2,5 mm
wide, creeping or pendent, when pendent
regularly (bi-)pinnate, when creeping
irregulay branched. Common epiphytein
lowland and lower montane rain
forests......S.squamata (Willd. ex Web.)
Schiffn.

24. Underleavessuborbicular, 2-3x stem
width; vegetative branches of the
Leeunea-type (rarely a Frullania-type
branch present); plantssmaller, 1-1,3mm
wide, creeping, irregularly branched. Peru,
Colombia, Guianas, in the shaded under-
storey of lowlandrainforest (ontreebases,
roots), usually near running water, often
overlooked............ S. balfourii (Mitt.)
E.W. Jones

25. Underleaves orbicular, 2-3x stem
width; leaf apex oftenwithawhitishgroup
of dead céells; plantssmall, ca. 1mmwide.
Westindies............. Physantholegeunea
portoricensis(Hampe & Gott.) Schust.
25. Underleaves reniform, large, 6-10x
stem width; leaf apex lacking a whitish
group of dead cells, plants  1-2 mm
Wide...oooiieeiieeeieeies 26

26. Stemfragile, thecell wallsthin; lobule
'normal’ in position (opening oriented
toward leaf apex), the keel forming an
angle of 50-90° with the stem; ocelli +/-
equal insizetoordinary leaf cellsor smaller,
rather inconspicuous; trigones lacking.
Northern Andes, Cuba, in the canopy of
montane rain forest or on shrubs......
.......... L epidolg euneaspongia(Spruce)
B. Thiers

26. Stemrigid, thewallsthickened; lobule
curved downwards, the keel forming an
angle of 120-140° with the stem; ocelli
mostly larger thanleef cells; trigoneswell-
devel oped. Pacific sideof northern South
America and Panama, in lowland and
lower montaneforest.......... L uteolgeunea
her zogii (Buchloh) Piippo
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27. Leaf cells more or less longer than
wide, with cordatetrigoneshaving 2 side
convex and 1 side concave; leaves when
dry convoluted (weakly so in
Caudalejeunea, couplet

27. Leaf cellsisodiametric (elongated in
Neurolejeunea, couplet 54, and
Sporuceanthus, couplet 71), the trigones
various but not cordate; leaves when dry
spreading, curved down or folded but not

convoluted.......ccceeeevveeeeeeenn, 52

28. Lobule with 3-10 teeth (teeth
sometimes inflexed and
INCONSPICUOUS)......cververeeeeeenennes 29

28. Lobule with 1-2
teeth..eeee e 38

29. Epidermiscells+/-thick-walled, sur-
rounding a thin-walled medulla; lobule
with 3-4teeth; perianthwith 3keelsand 2
innovations, paroicous. Intropical America
only above 1500 m., in southern South
America reaching sea
level......... Brachiolgjeunea (Spruce)
Schiffn. 30

(see also couplet 51 for species of Brachiolgjeunea with
predominantly 2lobuleteeth)

29. Epidermis cells +/- thin-walled
(especially dorsally), surrounding a
thicker-walled medulla; lobulewith 3-10
teeth; perianth with 5-10 keels or plicae,
with or without innovations. Throughout
tropical America, lowlandsor submontane,
lacking in  southern  South
P2Y 107 ([0 TSSO 32

30. Dorsal stem surface with a1-4 cells
highlamellateparaphyllium. Common at
highelevations(2000-3500m.) intropical
America, onbark or rock............... B. la-
xifolia(Tayl.) Schiffn.

30. Paraphyllium lacking; temperate
southern South America

fernandeziana S. Arn.

31. Lobulewith 3teeth. S. Argentinaand
Chile: Vadiviato Tierradel Fuego.......B.
spruceana(Mass.) Schiffn.

32. Celwallsinolder leavesusually with
darkish pigmentation, the plants turning
blackish; innovationspresent; flagelliform
shoots lacking. Lowlands and montane
........................................ Frullanoides
Raddi 33

32 Cell walls lacking darkish
pigmentation, the plants turning
(yellowish-)brown; innovationslacking;
caducous leaves may be produced on
flagelliformshoots. Lowlandsonly, rather
xerophytic.....Acrolejeunea (Spruce)
Schiffn. 36

33. Leaf apex acute-apicul ateor (narrowly)
rounded; underleavesdistinctly auriculate
(auricles 0.1-0.3 mm long, appressed to
thestem), theinsertionlinedeeply arched.
Tropical South America, Costa Rica,
Mexico, on bark or rock,
montane............... F.densifoliaRaddi

33. Leaf apex broadly rounded,;
underleaves not or weakly auriculate
(auricles less than 0.15 mm long), the
insertion line straight or curved

34. Underleavesauriculate; plants 1.5-3
mm wide; lobule with 4-11 teeth.
Submontane and

34. Underleaves not auriculate; plants
smaller, 1-1.6 mm wide; lobule with 4-6
teeth. Lowlands and submontane, up to
600 m, mainly in coastal

34a. Lobule with 4-8 teeth consisting of
more than one cell. Widespread
...................................... F.liebmannia-
na (Gott. & Lindenb.) van Slag. (= F.
tristis(Steph.) van Slag.)

34a. Lobulewith 8-11 teeth consisting of
only one cell. Southern Mexico,
Honduras.............
........................................... F.mexicana



van Slag.

35. Lobuleteeth 1-2 cellslong, thefirst
tooth situated in the sinus, at thejunction
with the ventral leaf margin; usualy
dioicous, male bracts hypostatic. Wide-
FPrEA. ..o F.cor-
ticalis(Lehm. & Lindenb.) van Slag.
35. Lobule teeth 3 cells long, the first
tooth not situated inthesinus; monoicous,
male bracts epistatic. Bahamas, Cuba,
Florida.......ccoveveeiiecee e
F. bahamensis (Evans) van Slag.

36. Lobulewith 3-4 teeth, thefirst tooth
erect. Mainly northern S. America,
(] 01000]1 010 010 ] o [ A.
emer gens(Mitt.) Steph.

36. Lobulewith 5-8 teeth, thefirst tooth
erect, inflexed or outwardly cur-
\V/= o IETTT 37

37. Firsttooth of thelobulelonger thanthe
other teeth, 2-4 cells long. Common in
northern South America............ A.
torulosa (Lehm. & Lindenb.) Schiffn.
(when vegetative, A. torulosa might be confused with
unpigmented phasesof Frullanoidescorticalis. Thel atter species
isrecognized, however, by thepresenceof asmall, ‘ extra’ tooth
beyondtheapical tooth of thelobule, locatedinthesinusat the
junctionof thekeel andtheventral leaf margin).
37. First tooth of the lobule not longer
than the other teeth, consisting of only 1
rounded cell; Florida, Mexico, northern
Central America,
€. A.heterophylla
(Evans) Grolle & Gradst.

38. Underleavestoothed. Central America,

Brazil, uncommon
................... BryopterisflaccidaLindenb.
& Hampe

38. Underleaves
(< 01U (< TP 39

39. Ventral epidermal cellsnotlarger than
inner stem cells (cross section). Plants of
lower elevations (below 1500 m.)

39. Ventra epidermis cells larger than
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inner cells. High or low elevations
................................ 43

40. Lobule with (1-)2 teeth; cell walls
colorless, plants turning brown;

i nnovati ons
lacking.......cccceeuenee. Schiffneriolg eunea
Verd. 41

older leaves normally with darkish
pigmentation, plantsturning blackish; 1-2
i nn ov ati on s

41. Lobule ovate, 1/3-2/5x leaf length;
perianth with 2 short, broadly rounded
ventral keels; lobuleof inner femalebract
shorter than |obe. Widespread but rarein
humidequatoria regions, mainly incoastal
AEBS...... e S.polycarpa
(Nees) Gradst.

41. Lobulenarrow rectangular, 1/2-3/5x
lobe length; perianth with 2 long, sharp
ventral keels; lobuleof inner femalebract
aslongasthelobe. Amazonia, Guianas,in
lowland savannas, bushesandtreecrowns,
UNCOMMON. ...ttt eiieiaenannnnns
........................................... S.amazonica
Gradst.

42. Underleaf apex rounded or truncate;
dorsal epidermis cells larger than inner
stem cells(crosssection); plantscreeping;
female involucre and perianth lacking
teeth; dioicous or autoicous.
Widespread..........cooeeveiiniiniinnennnn.
Mastigolejeunea auriculata (Wils.)
Schiffn.

(aform from Amazoniawith pluriplicate perianths has been
describedasM. plicatiflora(Spruce) Steph.)

42. Underleaf apex retuse; dorsal
epidermiscellsnotlarger thaninner cells;
plants creeping or pendent; female
involucre and perianth + toothed,
paroicous. Northern South America, Cuba,
in lowland rain forest... ....ccccceveveneenne
Thysananthus amazonicus (Spruce)
Schiffn.

43. Lobule never reduced, the apex
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truncate, with 2dissimilar teeth, thesecond
tooth usually more conspicuous than the
first one: first tooth situated in the sinus,
incurved and blunt, second tooth situated
at lobuleangle, sharp, pointing outwards.
In tropical America above 1500 m., in
southern Chile at sea level..
................................ Blepharolg euneaS.
Arn. 44

43. Lobule reduced or well-developed,
theapex rounded, obliqueor subtruncate,
the teeth equal or the first tooth more
conspicuous. Lowland or

44. Kedl +/- straight; second|obuletooth
very long (ca. 6-10 cells) and curved.
Southern Chile............ B. fuegiana
(Besch. & Mass.) Gradst.

44. Ked arched; second tooth shorter;
t r 0 p [ c a |

45. First lobule tooth consisting of one
enlarged margin cell; femalebracteoleas
longasthebracts, strongly concave; leaves
strongly concave, the apex broadly
rounded. GuayanaHighlands(Macizodel
Chimantd)............cocvveinnnn. B.

chimantaensisvan Slag. & Kruijt

45. Firstlobuletooth 2-3 cellslong, often
incurved (when incurved seemingly
consisting of only one cell!); female
bracteol e shorter thanthebracts, planeor
concave above; |leaves plane or concave,
the apex narrowly rounded, obtuse or
= 0 [0 0] [ (SR 46

46. Lobulebordered by enlarged margin
cells; perianthupto1 mmlong, thelateral
keels sharp, entire or ciliate; lobule of
female bract small, less than 1/3x lobe
length. Central and South America, 2000-
4100 m., on bark in open
vegetatlons ................................. B.

incongrua (Lindenb. & Gott.) van Slag.

& Kruijt

46. Lobule margin cells not enlarged;
perianthover 1 mmlong, thelateral keels
broadly rounded, entire; lobule of female

bractlarger, 1/2-2/3x |obelength. Above
3000m. in Central and South America, on
bark or rock..
........................... B.securifolia(Spruce)

Schust.

47. Ventral stemsurface2 epidermiscells
wide (outside leaf insertion
2 =) SR 48

47. Ventral stemsurface4 epidermiscells
wide (by exception 2 cells wide in
Brachiolejeunea phyllorhiza, couplet
5 ) TR 50

48. Lobule 1/2-2/3x |obelength, thefirst
tooth very large, 3-6 cellslong. Greater
Antilles, Mexico, ca. 1000-2500 m., on

FOCK e Acanthocoleus
juddii Kruijt

48. Lobulesmaller, thefirsttoothO-2cells
(OG- eeereeeeeesssssssesssssseesessssssesssssssssessessenns 49

49. Branches predominantly Frullania-
type; epidermiscellsthin-walled, bulging
outwards; female bracteole toothed.
Common at submontane and montane
elevations, on bark, rock or soil in open
habitats, often weedy....
...... Dicranolejeunea axillaris (Nees &
Mont.) Schiffn.

49. Branches predominantly Lejeunea-
type; epidermiscells+/- thick-walled, not
bulging outwards (stem surface smooth);
female bracteole entire. Widespread,
submontaneand|ower montane(300-2500
m), on bark or rock, in open habitats and
tree Crowns.........ccccccvveeenne Acanthoco-
leusaberrans(Lindenb. & Gott.) Kruijt

50. Leaves not squarrose when moist;
Frullania-type branches lacking;
intermediate thickenings numerous, 1-3
per cell wall; innovationslack-ing; perianth
with 4-5 keels. Widespread in lowland
areas, onleavesortwigs................ Cau-
dalg eunealehmanniana (Gott.) Evans
50. Leavessquarrose when moist, when
dry strongly convoluted; Frullania-type
branches usually present; cell wallswith
O-lintermediatethickenings; innovations



present; perianth with 3
keels.......... Brachiolejeunea (Spruce)
Schiffn..51

51. Stem dorsally with a 1 cell high
lamellate paraphyllium; lateral perianth
keelsrounded, smooth; dioicous? (males
unknown). Through-out tropical America
at lower montane elevations (800-2000
m.), on bark or rock in sunny habitats,
(0107007010101 10 o IO
B.leiboldiana(Gott. & Lindenb.) Schiffn.
51. Paraphylliumlacking; lateral perianth
keels sharp, dentate-ciliate or (rarely)
smooth; autoicous, male bracts on short-
specialized Lejeunea-type branches.
Throughout tropical America at
submontane and lower montane eleva-
tions (300-2000 m.), on bark or rock in

sunny habitats, rather com-
1010 o
................. B. phyllorhiza (Nees) Kruijt
& Gradst.

52. Ventral stem surface4 or morecells
wide (outside underleaf insertion area)

53. Leaf cellssmall, ca. 10-20 um, without
or with obscure trigones; lobule usually
conspicuously darker than lobe, flask-
shaped; perianth keels at apex expanded
into auricles; plants small, less than 1,5
mm wide, usually
blackish....Neurolejeunea (Spruce)
Schiffn. 54

53. Leaf cellslarger, usually withdistinct
trigones; |obulenot conspi cuously darker
than lobe; perianth keels not expanded
[ n t o]

54. Lobule apex with a long, sharp,
curved tooth. Throughout tropical
America, 0-2000(3000) m., on bark or
rock...... ..o i,
................................... N. breutélii (Gott.)
Evans

53

54. Lobuleapexwithavery large, rounded,
hyaline ‘papilla-like’ cell protruding
upwards beyond the free margin. West
Indies (mainly Puerto Rico), Venezuela,

0-1500 m., on
bark......ccoovveviieeeiieeeeen, N.sastreana
Gradst.

55. Lobule with 2-4 teeth
................................ 56

55. Lobulewith only onetooth or tooth
I a c k [ n g
........................................................................... 60

56. Lobule well-developed, the apex
truncate, with 2dissimilar teeth, thesecond
tooth moreconspi cuousthanthefirst tooth:
first tooth situated in the sinus, incurved
and blunt, second tooth situated at lobule
angle, sharp, pointed outwards

56. Lobule reduced or well-developed,
theapex rounded, obliqueor subtruncate,
the teeth identical or the first tooth more
Cc on s pi ccuou s

57. Plantswhitish to palegrayish-green;
lobule about 2x longer than wide;
Frullania-type branches lacking;
autoi cous; androeciaon short, specialized
branches. Lowland and lower
mortane
Leucolejeunea unciloba (Lindenb.)
Evans 63

57. Plantsdarker, greenish-browntodark
brown; lobule 1-1.5x longer than wide;
Frullania-type branches present;
paroicous; androeciaon main stem or on
long, unspecialized branches. Montane-
alpine(above1500m.),insouthern Chile
at sea level.......o.cooooiiinn,
............................. Blepharolg euneaS.

58. Lobules sometimes reduced, when
well-devel oped rectangular, with 2 teeth
at apex; underleaves 3-4,5 x stem width,
theinsertion line straight; plants 1-2 mm
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wide, greenish to yellowish-brown;
perianth inflated, with 2 ventral keels.
Lowland and submontane (0-1000 m)
.................. Archilgjeunea auberiana
(Mont.) Evans (= A. parviflora var.
florentissima (Spruce) Gradst. & Buskes)
58. Lobules never reduced, ovate-
trapezoidal, with 2-4teethregularly spaced
alongthefreemargin; underleaves4-10x
stem width, the line of insertion deeply
arched; plantsrather robust, usually more
than 2 mm wide, often blackish; perianth
flattened, without ventral keels.
Submontane and montane, lacking in
lowlands...........cccccuneeeee. Mar chesinia
S.Gray 59

59. Underleaf marginentire. Throughout
tropical America, submontane and
montane, on bark, rock or soil.......... M.
brachiata (Sw.) Schiffn.

59. Underleaf margin dentate. Tropical
South and Central America, montane

robusta(Mitt.) Schiffn.

60. Plants whitish, pale yellowish or
grayish, growing appressed on bark or
rock in rather exposed
habitats........... L eucolgjeunea Evans 61
60. Plants darker, green, brown or
blackish, growing appressed or freefrom
the substrate in sheltered or exposed
habitats........ccccocerenenne 64

61. Ventral leaf marginstrongly involuted
............................................................................ 62
61. Ventra leaf margin planeor slightly
u p € u r v e

62. Lobule tooth 4-6 cells long, clearly
vishbleingtu; plants0.7-1.2(1.5) mmwide.
Southeastern U.S.A., 0-1000 m., on
bark........... L . conchifolia(Evans) Evans
62. Lobuletooth 1-4 cellslong, usually
invisiblein situ (because of theinvoluted
leaf margin); plantslarger, 1.1-2mmwide.
Throughout tropical America, aso in
southern Florida, lowlands and lower

montane, on bark or rock......... L.
xanthocar pa(Lehm. & Lindenb.) Evans

63. Lobule tooth 3-7 cells long;
underleaves 3-5x stem width; plants 1.5-
2.5 mm wide. Throughout tropical
America, aso in southeastern U.SA.,
usualyincoasta areas, |lowlandandlower
montane, on bark or rocK...........c.cceeuee..
............................. L .unciloba(Lindenb.)
Evans

63. Lobule tooth 1-2 cells long;
underleaves 2-2.5x stem width; plants 1-
1.6mmwide. EasternU.S.A, onbark and
often on rock
............................. L.clypeata(Schwein.)
Evans

64. Epidermiscellslarger thaninner stem
cells(crosssection); plantsoftenblackish;
perianth keels dentate-
laciniate......cccoovveeveeneeeeeeeeee 65

64. Epidermiscellsnot larger than inner
cells, plantsnot blackish (except sometimes
Archilg. parviflora, couplet 71); perianth
keels smooth or
(075 0 1[0 T F (= 69

65. Plants(1.5-)2-5mmwide; perianthon
avery short shoot (appearinglateral onthe
stem), with one short innovation; lobule
very small, 1/10-1/4x | eaf length, strongly
inflated-saccate; underleaves5-10x stem
width; leaves often differentinlength on
opposite sides of the stem.....
.................................... Symbiezidium
Trevis. 66

65. Plantssmaller, 1-2mmwide; perianth
on an elongated shoot, usually without
innovations; lobule 1/3-1/2x | eaf length or
reduced, inflated or partly flattened, when
reduced + flattened; underleaves2-5x stem
width (sometimes broader, couplet 68!);

leaves uniform in
length......... Lopholejeunea (Spruce)
Schiffn. 67

66. Plants 2-2.5(-3) mm wide; ventra
surface of perianth rough dueto spinesor
laciniae, which are distributed randomly



as well as (sometimes) in 1-2 rows.
Throughout tropical America, O-
2000(2800) m., on bark in forests..
........................... S.barbiflorum (Gott.)
Evans

66. Plants2.5-5mmwide; ventral surface
of perianth entirely smooth or with afew
spines and laciniae arranged in 1-2 rows
(never randomly distributed). Distribution
as S barbiflorum but usually at lower
altitudes (not found above 1700
101 P S.transversale(Sw.)
Trevis.

(plantswith 1-2]ongitudinal rowsof spines/laciniae ontheventral
surface of the perianth have been described as S transversale
var. hookerianum(Gott.) Gradst. & vanBeek)

67. Underleavesabout 2x wider thanlong
(length measured from rhizoid disc to
apex), 5-10x stemwidth; femalebracteole
107019 o SENNSNO RO 67a
67. Underleaves 1-1.5x wider than long,
2-5x stem width; femal e bracteole entire
............ 68

67a. Leaf apex recurved in al leaves;
lobule of female bracts more than 1/2x
lobe lenght, strongly toothed-laciniate.
Guyana, onbarkinlowlandrainforest......
........ L. eulopha (Tayl.) Schiffn. (this
widespread pal aeotropical speciesisrecorded herefor thefirst
timefromtheNew World. Collectionsseen: Guyana, Mabura
Hill,0-50m, indry evergreenrainforest, ontrunk baseandlower
canopy branchof Eperuagrandiflora, H. Cornelissen& H.ter
SteegeC579,C807, det. S.R.Gradstein& B. Bleij, herb. U).
67a. Leaf apex planeor slightly recurved
inafew leaves; lobuleof femaebracts 1/
4-1/2x |obelength, entireor with 1-2 short
teeth. West Indies, Guianas, on bark in
lowlandrainforest.................. L.quelchii
Steph. (= L. howel Evans)

68. Femalebracteolevery large, broader
thanlong, entirely covering theimmersed
(rarely emergent), strongly laciniate
perianth; plantsalwaysgrowingindense,
low mats; leaf apex rounded; small,
recurved microphyllousbranchesusually
originating from lower stem portions;
dorsal epidermal cellsaslargeastheventral

55

epidermal cells ( stemcross section).
Throughout tropical America, lowland-
submontane, onbark orrock ................. L.
subfusca (Nees) Steph.

68. Femalebracteolesmaller, longer than
broad or orbicular, perianth always
emergent, weakly toothed-laciniate; plants
growinginloose mats; |eaf apex acute or
rounded; microphyllous shoots lacking;
stem usually with 1-2 dorsal epidermal
cells smaller than the ventral epidermal
cells. Throughout tropical America, sub-
montane-lower montane, occasionally in
lowlands, on bark or
(070G L.
muelleriana(Gott.) Schiffn.

69. Leaf cellswithfrequent intermediate
thickenings(1-3per cell), trigonesradiate;
hyalinepapillaproximal of theapical tooth
of the lobule; male bracteoles present
throughout the male spike. Plants of
lowland (and submontane)
[0](=-S KSR 70
69. Intermediate thickenings lacking or
very few (0-1 per cell), trigones usually
large and bulging, not radiate; hyaline
papillasituated inasmall sinus(or onthe
inner lobule surface) distal of the apical
tooth; mal e bracteoleslimited to the base
of the spike. Plants of mountain forests
ANAPArAMOS.....c.ceueeeereeeeeseeese e 76

70. All or at least somelobul esreduced to
asmall fold (or +/- lacking); innovations
lgjeuneoid (first leafy appendage at base
of the innovation is a lateral leaf)

70. Lobuleswell-devel oped, not showing
atendency for reduction; innovationspyc-
nolejeuneoid (first leafy appendageisan
underleaf) or
1= 2] o 72

71. Leaf cellsdistinctly elongated, about
2x longer than wide; plants robust, ca. 3
mmwide; ventral stemsurfaceca. 12cells
wide. Pacific coast of Ecuador, onbark of
cacao tree (only known from the

117/ 01) FE SR Sprucean-
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thustheobr omae (Spruce) Gradst.

71. Leaf cellsisodiametric; plantssmaller,
1-2 mm wide; ventral stem surface 4-6
cellswide. Throughout tropical America
(but rarein Amazonia), in moist lowland
and submontane forests (0-1500 m.), on
bark or rock............ Archilejeunea
parviflora(Nees) Gradst.

72. Plantsglossy brownish; leaveswhen
moist widely spreading, not squarrose;
freemarginof thelobuleplane; innovations
1-2; dioicous...........coevvninnnn.
Archllej eunea (Spruce) Schlffn (subg.
Archilg.)
72. Plants dull brownish; Ieaves when
moist suberect, not spreadi ng widely, £
squarrose; free margin of the lobule at
leastinpartinvol uted; innovationslacking;
autoicous..................

Gradst. 75

73. Underleaf marginsundulate; ventral
leaf marginauricul ateat thejunctionwith
theked . Epiphyteinperiodically inundated
forests of inner Amazonia

........................ A. crispistipula(Spruce)

Steph.

73. Underleaf marginsplane; ventral | eaf
margin not
AUNCUIELE.......cvceeeeeeeeereceeesee e 74

74. Plants robust, 2-3 mm wide;
underleaveslonger thanwidetoorbicular;
lobule apex triangul ar, |acking adiscrete
tooth. Epiphyteinlowlandrainforestsof
INNEr AMAZONIA.......cs ceeeeeeesreeeenreaeans A.
por elloides(Spruce) Schiffn.

74. Plants smaller, 1-2 mm wide;
underleaves wider than long or (in small
plants) orbicular; lobuleapex with 1 tooth.
Common epiphyte in rain forests of
northern South America.............. A.
fuscescens(Hampe) Fulf. (= A.juliformis
(Nees) Gradst.)

75. Lobule ovate, ca. 1.2x longer than
wide, the apex folded inwards and the

tooththereforeinvisibleinsitu. Northern
Amazonia, on bark,
UNCOMIMON.....cvvrrrrrrrrnrnnnnnnnnnnnns V. mar su-
piifolius(Spruce) Gradst.

75. Lobulerectangular, ca. 2x1onger than
wide, the apex plane, the tooth clearly
visible. Amazonia, Guianas, intreecrowns
and onshrubs...........eeeevveeeeeiiiiieiiiens V.
griffinii Gradst.

76. Lobulessubquadrate-trapezioid, 1/4-
1/3x lobelength; plantsusually pendent,
with simpleor sparingly branched stems,
green or pale yellowish-brown in color;
perianth with 0-5 keels. Throughout the
mountains of tropical America,
common........ OmphalanthusNees 77
76. Lobulesoblong-rectangular, 2/5-1/2x
lobe length; plants creeping or +/-
ascending, with shorter, irregularly
branched stems, brownishincolor (golden
green to light brown in A. fulva, couplet
82); perianth with 3-10 keels. Tropical
Andes, Guayana Highlands, above 2000
m., aso in southern Chile, on bark,
UNCOMMON.......ccrveennenns Aureolg eunea
Schust. 80

77. Leaf apex narrow, (sub)acute to
acuminate; underleaves normally longer
thanwide; perianthwith5keelsandalong
(8 cells)

77. Leaf apex broader, rounded to
subobtuse; underleaves wider than long
(rarely longer thanwide); perianthwithor
without keels, beak shorter or

[aCKING. .. 79

78. Leaf apex (sub)acute; underleaves
undivided. Widespread lower
MONLANE......c.eereereiriens vrerieeieneens O.ovalis

(Lindenb. & Gott.) Gradst.

78. Leaf apex acuminate; underleaves
short bifid. Peru, Ecuador, Galapagosls.,
UNCOMMON.........ccevennene. O.jackii (Steph.)
Gradst.

79. Underleaf apex widely recurved; free
margin of the lobules inrolled near the



base. Peru (?), only known from the

huanucensis(Gott.) Gradst.

79. Underleaf apex * plane, freemargin
of thelobule not inrolled. Very common
throughout the mountains of tropical
America...................

(O.filiformisbyitscylindrical, eplicateperianth differsfromO.
platycoleusHerz., whichhasa3-4-keeled perianth, andfrom O.
wallisii (Steph.) Gradst., whichhasa5-keel edperianth. Thestatus
of thelatter two species, which havebeenreported afew times
fromthenorthern Andesand Central America, hasnot yet been
claified).

80. Leaf cells strongly mamillose-

papillose; leaf margins crenulate.
Venezuela, Colombia (?), on bark in
paramo, above 3500 m
................................................. A.

auriferaSchust.

(A.lumae(Herz.) vanSlag. fromsouthern ChilediffersfromA.
auriferainthe 10-plicate perianth and less strongly papillose
cels).

80. Leaf cells +/- smooth; leaf margins
e n t I r e

81. Perianthpluriplicate, with3-5ventral
keels; innovations2; plantsrather robust,
ascending from the substrate. Colombia,
Venezuela, Guyana, (2300)2800- 3700
0 PSRN
paramicola(Herz.) Schust.

(thisspecieshasal sobeen placedinthegenusOmphal anthus[as
O.paramicola(Herz.) Gradst.)] fromwhichitdiffers, however,
by the rectangular lobule and the reddish- to darkish-brown
pigmentation).

81. Perianthwith only 1-2 ventral keels;
innovations 1-2; plantssmaller, creeping
................... 82

82. Perianthwith51ong, sharp keels, the
perianth apex rounded (beak not recessed);
plantsreddish-todark-brown. Venezuela,
Colombia, onshrubsat theforest lineand
in the péaramo................. A.
quinquecarinata Schust.

82. Perianth near apex with 3-4 short,

57

broadly rounded keels, the perianth apex
emarginate, the beak recessed; plants
golden green to light brown. Venezuela,
Colombia, oncanopy branchesinmontane
rainforest ...... A. fulva Schust.

83. Lobules uniformily swollen and
strongly involute, thefreemargininrolled
2-3times. Throughout tropical America,
ca 500-3500 m., on bark and rock in
sunny habitats................ Anoplolgeunea
conferta(Meissn.) Schiffn.

83. Lobule not or only weakly involute

84. Frullania-type branches present
(though sometimesonly few); lobulewhen
well-developed with 2 teeth; male
bracteoles present throughout the male
spike; plants +/- brownish pigmented
............................................................ 48
84. Frullania-type branches entirely
lacking; lobules with 1 tooth only; male
bracteoleslimitedtothebaseof thespike;
plants pale green, rarely brownish

.............................................. 85

85. Lobulelarge, 2/5-1/2x 1obelength (or
m o] r e )
................................................................ 86
85. Lobule small, less than 1/3x lobe
I e n g t h
............................................................................ 93

86. Underleaveslarge, 4-5x stem width,
imbricate; plantsrather robust, ca. 1-2mm
wide. Above 1500 m (Andes only)

86. Underleaves smaller, 1-2.5x stem
width; plantstiny and fragile, 0,5-1 mm
wide. Mainly at lower
ElevationsS........ccoeveeeieciee e 88

87. Plantsbrownish; leaf cellswithlarge,
bulgingtrigones, intermediatethickenings
lacking; stems rigid, cells strongly
thickened .l
p.p. 82

87. Plants pale greenish; leaf cells with
small trigones and intermediate
thickenings; stem cells +/- thin-walled.
Andes of Venezuela and Colombia,
epiphytein montanerain forest (canopy)
anNdbUShES........cceeveeeieeeese e

(two further species, A. catinulifera (Spruce) Schust. and A.
patellifera (Spruce) Schust. from the Andes of Ecuador, have
been placedin Amphilgjeunea (Schuster 1986). Thedifferences
amongthethreespeciesof Amphilgjeuneaarenot clear, however,
and needfurther study).



