Tropical Bryology 2:3- 32,1990

A Re)vision of the Genus Crossomitrium (Musci: Hookeria-
ceae

Bruce H. Allen
Missouri Botanical Garden, P.O. Box 299, St. Louis Missouri 63166-0299, U.S.A.

Abstract. Crossomitriumis agenus of neotropical, essentially epiphyllous mosses.
The genus consists of six species that are distributed in two sections. section
Crossomitrium (C. acuminatum, C. patrisiae, and C. scabrisetum) and section
Cormophila(C. epiphyllum, C. saprophilum, and C. sintenisii). Section Crossomitrium
ischaracterized by 1. plantsnearly alwaysonleavesor twigs, 2. |ateral leavesoblong-
acuminateand widest below themiddle, 3. leaveswhendry that archfroman erect base
downward to the substrate and, 4. the presence of specialized brood branchesthat are
closely adnateto the substrateand have tightly imbricateleaves. Section Cormophila
ischaracterized by 1. plants growing on rocks and tree trunks aswell ason leaves, 2.
lateral leavesoval to obovate, acuteto apiculateand widest abovethemiddle, 3. leaves
when dry flattened to the substrate and, 4. the presence of erect, specialized brood
branches that have leaves spreading on all sides. Crossomitrium is placed in the
Hookeriaceae (sensu Whittemore & Allen, 1989) on the basis of its branched stems,
ecostatel eaves, straight, unbranched rhizoidsthat aretightly clusteredjust posterior to
theleaf bases, 2-celled axillary hairsand weakly pigmented stem cortex. Withinthe
Hookeriaceae Crossomitriumis considered close to the genus Lepidopilum by virtue
of 1. itsperistomewhichishydrocastiqueand hasahigh basal membrane, 2. thespinose
setae of C.acuminatumand C. scabrisetum, 3. theirregular subdivision of itsstomatal
guard cells(including the presence of stomatesat thebaseof raised pustules), 4. leaves
doubly serrulate by the projecting ends of contiguous marginal cells, 6. absence of a
stem central strand. Itdiffersfrom Lepidopiluminits1. symmetric, ecostateleaves, 2.
calyptra fimbriate by downward projecting, multicellular hairs that arise from the
marginsof thecalyptra, 3. collenchymatousexothecial cells, 4. the presenceof brood-
bodies on specialized brood branches aswell asin clustersjust below the junction of
the leaf with the stem.

Introduction and genericrelationships

Crossomitrium is a genus of neotropic mosses
endemic to the New World. Itisone of thefew
mossesthat growsconsistently, indeed characte-
ristically, onleaves. Theol dest speciesnow placed
in Crossomitrium(C. patrisiae) wasdescribed by
Bridel in 1827. Not surprisingly its generic
placement presented difficulties that were
compounded by the absence of capsules in the
type collection. The genera Hypnum,
Pterygophyllumand Hypopterygiumwereconsi-
dered by Bridel who tentively placed it in Hyp-
num until the sporophyte became better known.
Hampe (1844) transferred Bridel’s species to
Hookeria on the basis of a comparison with

Hookeria swartzi a species now placed in Lepi-
dopilum. Hampe considered the fimbriate
calyptrae of H. patrisiae to be its most notably
feature. Montagne (1856) described the second
taxonnow placedin Crossomitrium. LikeHampe,
Montagne placed his species in Hookeria (H.
splitgerberi). Montagnewasthefirst to notethe
vegetative propagulae of Crossomitrium, a
characteristic feature of the genus.

Mitten (1869) initially viewed the species now
placed in Crossomitrium as a unit when he
transferred Bridel’ sand M ontagne’ sspeciesinto
Lepidopilum section Tetrastichiumalong with a
newly described species, Lepidopilum epiphyl-
lum Mitt. Thisunit of three neotropical species



alongwiththreeother newly described neotropi-
cal species (Crossomitriumcruegeri C. Mill, C.
sellowii C. Mill., and C. spruceanum C. Mll.)
congtituted the genus Crossomitrium which
Muller described in 1874. Although section
Tetrastichium is commonly ascribed to
Crossomitrium by way of Mitten’s 1869 treat-
ment, the section was actually established by
Mitten in 1865 as a subdivision of Lepidopilum
(without clear indication of rank) for the
M acaronesi anspeci esLepidopilumfontanum(see
Allenetal. 1985).

M{ller characterized Crossomitriumashaving 1.
a hookeriaceous habit, 2. dimorphic, ecostate
leavesinfourranks, 3. acampanulateandfimbriate
calyptra, and 4. a peristome that lack cilia, had
weakly projecting trabeculae and an exostome
composed of a single layer. He aligned
Crossomitriumwith Lepidopilum, fromwhichit
differedbyitssinglelayered peristome. Although
the peristome in Crossomitrium, asin all other
diplolepideous mosses, is two layered Mller's
observation of a peristomal difference between
the two genera was correct. The peristomes of
both Crossomitrium and Lepidopilum are of the
hydrocastique-type (see Whittemore and Allen
1989), however,in Crossomitriumtheinner layer
of theexostomeisoften nearly aswideastheouter
layer and since bothlayersare papilloseand pale
yellowish in color they appear asasingle layer.
In Lepidopilum the exostome has a dark red,
narrow inner layer that contrastssharply withthe
broad, yellowish outer layer.

For many years the systematic positioning of
Crossomitriumreceivedlittleconsideration. The
genuswasplacedintheHookeriaceaeby Brothe-
rus (1907, 1925) and Fleischer (1908) where it
continued to be aligned with the genus Lepido-
pilum. In his 1907 treatment, Brotherus
established two sections for Crossomitrium
Section Phyllophila (= sec. Crossomitrium) for
epiphyllous plantswith dimorphic branchesand
oblong, acuminate leaves that shrivel when dry
and section Cormophila for corticolous plants
with monomorphic branches and oval, acute to
apiculate leaves that are unchanged when dry.

Conflicting views on the relationships of
Crossomitrium began to appear in 1971 when
Miller published anoverview of theHookeriaceae
inwhichheplaced Crossomitrium (becauseof its
ecostate condition) in subfamily Hookerioideae
along with Hookeria, Tetrastichium,
Schimperobryum and Calyptrochaeta. Miller
separated Lepidopilum (placing it in subfamily
Hookeriopsidoideae) from Crossomitrium
because of its long double costae.

IN1974, Crosby offered anew classification of the
Hookerial esthat established broad linesbased on
peristomal form and secondary divisions based
on gametophytic characters. Crossomitrium, with
a papillose exostome, was transfered to the
Daltoniaceae and placed in an informal
Actinodontioid group that consisted of
Actinodontium, Lepidopilum, Stenodesmus,
Crossomitriumand (with some reservation) |so-
drepanium. TheActinodontioid group consisted
of 2- O-costate mosses with alax areolation and
variously complanate habit. Crosby’s positio-
ning of Crossomitriumwasfollowed by Walther
(1983) and Vitt (1984).

Buck (1987, 1988), in a rearrangement of the
Hookeriales considered variation in exostome
formwithintheorder tobean unreliableindicator
of family relationships. Hedividedtheorderinto
fivefamiliesaccordingtogametophyticfeatures.
In Buck’ s treatment Crossomitrium was placed
alongwith LepidopilumintheCallicostaceaeon
thebasisof itsecostatel eaves, two- celled axillary
hairs, mitrate calyptraand the absence of astem
central strand.

Finaly, Whittemore and Allen (1989) in their
classification of theHookerialesrecognized only
two families: Hookeriaceae and Daltoniaceae.
Whittemore and Allen’s classification returned
Crossomitrium to the Hookeriaceae a family
represented by plants with branched stems,
bicostate to ecostate leaves, rhizoids straight,
unbranched andtightly clusteredjust posterior to
the leaf bases, axillary hairs 2- (rarely 3-) celled
and the stem cortex weakly pigmented. Neither
theclassification of Buck nor of Whittemoreand
Allen considered the subfamiliar or generic
relationships of Crossomitrium.



Thereislittledoubt that thegenus Crossomitrium
hasbeen correctly placedintheorder Hookerial es.
Thisplacement issupported by the presenceof a
character stategroup that includesthefollowing:
1. afringed, mitratecalyptra; 2. papilloseexostome
teeth; 3. stomatal guidecellsthat are secondarily
divided; 4. absolutely ecostate leaves; 5. an
absenceof differentiated alar cells; 6. leaf cell that
arelaxly devel oped, particularly themediancells
a the extreme base of the leaf; 7. two-celled
axillary hairs; 8. stemsthat lack both paraphyllia
and acentral strand.

A positioning of Crossomitriuminthe Daltonia-
ceae (sensu Whittemore and Allen 1989) is
supported by the presence of three characters: 1.
hydrocastique-type of peristome; 2. fringed
calyptra; and 3. collenchymatous exothecial
cells. Since peristome form has generally been
considered a conservation and phylogentically
stable character, this is the most important
character supporting a placement of Crossomi-
triumintheDaltoniaceae. However, asdiscussed
by Whittemore and Allen (1989) the functional
differences between the xerocastique- and
hydrocastique-typesof peristomearelikely tobe
strong enough to provide the necessary
evolutionary forcefor the multiple derivation of
the hydrocastique-type of peristome. Thisview
is supported by the presence of the two types of
peri stomeswithinanumber of other pleurocarpous
families. As regards the calyptra character, a
fringed calyptra is a feature that occurs
sporatically butwidely inthemosses. Itspresence
inanumber of clearly unrelated mossesindicates
that thecharacter hasbeenindependently derived
anumber of timesandfor thisreasonthecharacter
can not be used as a primary indicator of
relationships. Likewise, seemingly identical types
of collenchymatous exothecial cells are
encountered in both the Daltoniaceae and the
Hookeriaceae, which appearstoindicatethat the
character is basal to the Hookeriaceae-
Daltoniaceae group.

A placement of the genus Crossomitriumin the
Hookeriaceaeissupported by the presenceof four
characters: 1. branched stems; 2. ecostatel eaves;
3. straight, unbranched rhizoids that are tightly
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clustered just posterior to the leaf bases; 3. 2-
celled axillary hairs; and 4. weakly pigmented
stem cortex. These characters, when taken
together, form a basic complex that is here
interpreted as evidence for the placement of the
genus in the Hookeriaceae.

Within the Hookeriaceae the relationships of
Crossomitrium are more difficult to evaluate
because many of itscharacter stateshavereticu-
late distributional patterns within the family.
There are, however, two characters that appear
important in aconsideration of therel ationships
of Crossomitrium, these are its hygrocastique-
type of peristome and its ecostate |eaves.

Although the hydrocastique-type peristome is
not used hereasan indicator of family relations-
hips, as noted by Whittemore and Allen (1989),
it may beimportant in determining infra-familar
relationships. Within the Hookeriaceae this
peristome type, as exemplified by that of
Lepidopilum, has exostome teeth with narrow,
strongly colored inner lamellae and broad
flattened endostome segments that arise from a
high basal membrane. Thehydrocastique-typeof
peristome in Crossomitrium is variably
developed. It differsfromthat of Lepidopilumin
having both exostome layers pale-yellow to
whitishandinhaving narrow, keeled endostomial
processes. It does, however, sharesomefeatures
with the hydrocastique-type peristome of
Lepidopilum. Generally the width of the inner
layer of the exostome is nearly as broad as the
outer layer, but it can be quite narrow in some
collectionsof C. patrisiae(seee.g Churchill etal
13892 in NY, MO). In addition, the basa
membrane, which is low in C. patrisiae is
relatively high in C. epiphyllum (see e.g. Buck
10562 in NY).

There are a number of other shared features
supporting the peristomal evidencethat Crosso-
mitriumand L epidopilumareclose. Forexample,
both C. acuminatum Bartr. and C. scabrisetum
Bartr. have spinose setae. Both genera have
irregularly sudivided stomatal guard cells
(including the presenceof stomatesat the base of
raised pustuals). Theleavesin some species of
Lepidopilumaredoubly serrulateby theprojecting
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ends of contiguous margina cells: a generic
character in Crossomitrium.

Conversely, Crossomitriumdiffersfrom Lepido-
pilum in a number of features. The leaves of
Lepidopilum are asymmetric and although the
costaemay bevery short they arealwayspresent.
In Crossomitrium the leaves are symmetric and
absolutely ecostate. InCrossomitriumthecalyptra
isfimbriateby downward projecting, multicellular
hairsthat arise from the margins of the calyptra.
In Lepidopilumthe calyptramay behairy but the
hairsarisefromthesurfaceof calyptranever from
basal margin asin Crossomitrium. Indeed, the
fimbriatecalyptraof Crossomitriumisnot found
in any other genus of the Hookeriaceae (sensu
Whittemore and Allen). It ishowever found in
Calyptrochaeta, Crosbya, Daltonia, Disticho-
phyllum and Leskeodon. In addition, the
exothecial cells of Crossomitriumare variously
collenchymatouswhilethoseof Lepidopilumare
evenly thickened. Finally, themarginal leaf cells
of Crossomitrium have from 1- several papillae
per cell. InLepidopilumtheleaf cellsaresmooth.

The ecostate |eaves of Crossomitrium point to a
possiblerel ationshipwith two other subgroupsof
the Hookeriaceae. The subgroup of genera
centered on Rhychostegiopsis (Leucomium,
Rhynchostegiopsis, Saulomaand Tetrastichium)
areecostate, havelax leaf cells, serrateleaves(in
Rhynchostegiopsis and Tetrastichium) and
collechymatousexothecial cells(Leucomiumand
Tetrastichium). However, the exostome in this
subgroupisstriatedwithawell devel oped furrow
and the calyptra is cucullate. Although the
importance of the cucullate calyptra in this
subgroup islessened by the calyptraof Sauloma
whichtechnically ismitriate(see Allen1987) the
peristomeand calyptracharactersof thissubgroup
point to a more distant relationship with
Crossomitrium.

The second subgroup of Hookeriaceae distin-
guished by thelack or very weak expression of a
costaisthesubgroup centered onHookeria. This
subgroup differs from Crossomitrium in its
xerocastique, striated exostome, the presence of
awesakly developed central strand in the stem,
and acalyptrathat in cross-section usually has 1

or more outer layers of enlarged, thin-walled
cells.

Clearly, the alignment of Crossomitriumwithin
the Hookeriaeae depends upon which characters
are emphasized. In this treatment, the
hydrocastique-typeof peristomeisconsidered of
primary importance as an indicator of generic
relationships. Thus, Crossomitriumis maintai-
ned within the Hookeriaceae near to Lepidopi-
lum. At the begining of thisstudy there were 26
validly published speciesof Crossomitrium. The
typesof four of these specieswereunavail ablefor
study. Of the remaining 22 species only six
species are presently recognized.

M or phology
Stems

The stemsof Crossomitrium are reddish-brown,
(occasionally yellowish-green), creeping and
irregularly pinnately branched. They are gene-
rally closely adnatetothe substrate. Theepider-
mal cellsinsurfaceview areelongate-rectangular
and firm-walled. The stems have 1-2 rows of
small, thick-walled epidermal cellsbut otherwise
they lack internal differentiation. The cortical
cellsin cross-section are largest in the center of
thestem. Paraphylliaand pseudoparaphylliaare
absent, although at timestheprimordial leaveson
branch buds may be mistaken for foliose
pseudoparaphyllia.

Rhizoids

Rhizoidsarisefrom cell initialsthat are grouped
into discrete, roughly circular areas located on
the stemsimmediately below thejunction of the
leaf and stem. Rhizoidsmay al soarisefrombasal
leaf cellsthat arecontiguoustothestemrhizoidal
initials. The stem rhizoidal initials appear to be
restricted to the ventral region of the stem. The
rhizoids are reddish-brown, have oblique end
walls, and areunbranched until they makecontact
with the substrate. At the pointsof contact with
the substrate the rhizoids may have numerous
short branches. Frequently therhizoidsfromone
zone of rhizoidal initials, fuse along their distal
lengths. Rhizoids fused in this manner have a



pad-likeformthat appearsto aid in attaching the
plants to the substrate.

Alternatively, therhizoidal initialsmay giverise
toafilament madeup of short, quadratecellswith
right-angled crosswall sthat bear brood-bodiesin
terminal groups of twos or threes. The
developmental control over thefateof arhizoidal
initial appears to be weak as judged from the
observation that some of the brood-body
filiamentshaveextremely long cellswithoblique
angled cross-walls. These long celled brood-
body filaments appear to have begun their
development asrhizoids, and only later became
brood-body filaments. |nsomespeciesthebrood-
body filamentsappear to originatefromthedorsal
surfaceof thestem. A careful examination of the
stemsinthesecasesreveal sthat they havetwisted
180degreesthereby placingthemorphologically
ventral surfaceupwards.

Axillary Hairs

The axillary hairs of Crossomitrium are two-
celled, or rarely three-celled. The basal cell is
short, brownishand quadrate. Theterminal cell is
large, hyaline and elongate-oblong. All three-
celled axillary hairs observed in this study
consisted of two basal cellsand aterminal cell.

Leaves

The leaves of Crossomitrium species have two
basic aspects. They may bestrongly flattened to
the substrate or they may be erect at base then
strongly curved downward toward the substrate
intheupper part of theleaf. Thisleaf aspectis,in
a general sense, a sectional character
inCrossomitrium. However, Crossomitrium
species are variable in their expression of this
featureand nearly every specieshassomecollec-
tionsthat are intermediate in expression.

Bothwithinand between Crossomitriumspecies
the leaves are variously dimorphic. The dorsal
leaves of all speciestend to broad, i.e. ovate to
orbicular, while the lateral leaves vary from
orbicular to lanceolate-oblong. Leaf shape
appearsto be ataxonomically useful characters
only for the lateral leaves. A distinctive feature,

commonly encountered in section Crossomi-
trium, is found in the apical one-third of the
leaves. Inthisregiontheleavesmay bekeeled or
conduplicate. Thisfeatureappearstobepositively
correlatedwithanarrowleaf shapesinceitbecomes
weakly developed or absent in broad-leafed
collections.

Leaf marginsmay vary fromplanetostrongly and
narrowly recurved. Leaveswith both plane and
narrowly recurved marginscanbefoundonsingle
stems. Theleavesin Crossomitrium are always
serrateby theprojecting endwallsof themarginal
cells. Characteristically, the marginsare doubly
serrate by the projections of the end walls of
contiguous cells. The leaves are absolutely
ecostate.

Leaf cells

Theupper and medianleaf cellsin Crossomitrium
arelinear- flexuoustovermicular andfirm-tolax-
walled. Incontrast, theextremebasal | eaf cellsat
themiddleof theleaf areenlarged, thin-walledto
bulging and rectangular to pentagonal in shape.
The cellsin the alar regions are shorter than the
median|eaf cellsand curved at theinsertions, but
otherwise they are identical to the median leaf
cells.

Theleaf cellsin Crossomitriumhaveadistinctive
ornamentationthat representsageneric character.
Nearly all theleaf cellsaresmooth, however, the
marginal row of cells are papillose, with oneto
several papillae over the lumens on the outside
marginsof thecells. Someleavesmay appear to
be entirely smooth-celled, but, on careful
examination at |east somemarginal papillaewill
be found.

Asexual reproduction

All speciesof Crossomitriumreproduceasexual -
ly by means of brood-bodies. Each brood-body
is part of a complex consisting of a rhizoidal
initial, a stalk, and two to many brood-bodies.
Thestalkisuniseriateand multicellular; generally
thecellsareshort, quadrateand haveright angled
cross-walls. Thenumber of cellsineach stalk may
varywidely. Thebrood-bodiesareal so uniseriate
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and multicellular. They are smooth, reddish-
brown, and made up of short, quadrate cellswith
end walls at right angles to the lateral walls. In
form the brood-bodies areidentical to thefringe
hairs of the calyptra. Unless the collection is
small or scappy, brood-bodies will be found in
either of two locations: onthe stemimmediately
abaxially to the ventral leaves or on specialized
brood branches.

In section Crossomitriumthebrood branchesare
closely adnate to the substrate and have tightly
imbricate, broad, oval leaves. Thebrood branches
of section Cormophila are erect to inclined (but
never closely adnate to the substrate) and they
have wide spreading, generally oval leaves.

Setae

Sporophytesare known from only four of the six
species of Crossomitrium. Inthosefour species
thesetaeareredtoreddishbrown. Thesetaemay
be smooth in the lower 3/4 and papillose to
scabrose in the upper 1/4 (C. patrisiae and C.
epiphyllum) or densely scabrose throughout (C.
scabrisetumand C. acuminatum). Inlengththe
setae can bephenomenally variable: evenwithin
asinglecollection. Setalength within thegenus
rangesfrom 4 mmto 12 mm. Although relative
setalength hasbeen used to separate somespecies,
thecharacter doesnot appear tobetaxonomically
reliable in this genus.

Capsules and opercula

Capsulesin Crossomitriumare borne suberect to
inclined, and are ovoid to éllipticin shape. The
capsuleneck ismoderately differentiated. Some
of the species of Crossomitrium have raised
pustules at the base of the capsule. Immersed
stomata can sometimes be found within the
pustules. The guard cells of the stomata are
secondarily subdivided, afeaturealsofoundina
number of other Hookeriaceae genera. The
capsule exothecial cells are shortly rectangular
and may vary from strongly to weakly
collenchymatous. Theoperculaareconic-rostra-
te. They separatefromthecapsulemouthwiththe
aid of a severa layered annulus of thin-walled,
guadrate cells. The annulusis non- revoluable

and annular cell fragments may remain attached
toeither thecapsulemouth or theoperculum after
dehiscence.

Peristome

The peristome of Crossomitriumis diplolepide-
ous. The exostome teeth are typically whitish-
yellow on both surfaces (occasionally the inner
surfaceisreddish-brown), andthetrabeculaeare
weakly projecting. Thelamellaeonboth surfaces
are papillose. The outer layer of the exostome
teeth is wider than the inner layer. Usually the
inner layer is nearly as wide as the outer layer,
however it may also be only one-third the width
of the outer layer. The exostometeeth are of the
hydrocastique type.

The endostome in Crossomitrium is yellow to
hyaline. Thebasal membranemay below or high
andthewell formed processescommonly extend
just beyond the exostome teeth. The processes
are moderately keeled and not noticeably
perforate (althoughtheinner layer of theprocess
isdepositedasaringratherthanaplate). Ciliaare
absent, but theinner layer of thebasal membrane
has cell columnsin the region (i.e. between the
processes) from which the ciliain mosses with
perfect endostomesarise.

Calyptrae

The calyptrae of Crossomitrium are mitrate,
reddish-brown, smooth to roughened above and
fimbriateat thebase. Thehairsat the base of the
calyptrae arise from margina cells, they are
reddishbrown, uniseriateand multicellular. The
cellsare short and quadrate, theend walls are at
right angles to the lateral walls. This type of
fimbriate calyptraisuniquein the Hookeriaceae
(sensu Whittemore and Allen 1989). In those
generaof the Hookeriaceae with hairy calyptrae
thehairsarisefromthesidesof thecalyptrae. As
noted earlier, afimbriate calyptrais a common
feature of the Daltoniaceae (where the
morphologically identical character state exists)
aswell asanumber of other unrelated mosses(i.e.
Campylopus and related genera).

Distribution



Crossomitrium isendemic to the New World. It
iswidely distributed within (and nearly restricted
to) the neotropics. Asistypical for mosseswith
thistype of distribution the genusoccursoutside
theneotropicsinsoutheastern Brazil. IntheNew
World it is found throughout Central America
(from southern Mexico to Panama), on all the
major islandsof the Caribbean (including Trinidad
and Tobago and the Pacificislands of Cocosand
the Galapagos), andin South Americawest of the
Andesfrom Colombiato Boliviaand east of the
AndesfromV enezuelathrough Guyana, Surina-
me, French Guianaand the Amazonianregionsof
Brazil, Peru and Boalivia to the Rio de Janerio
region of Brazil.

Taxonomic Treatment

CrossomitriumC. Mll., Linnaea38: 611. 1874.
Type species C. patrisiae (Brid.) C. MUll.
(designated here)

Plantsprocumbent, forming denseor thin, glossy,
yellowish-green (occasionally reddish-yellow)
mats. Stems creeping, tightly adherent to the
substrate; irregularly pinnately branched; epi-
dermal cells elongate, in cross-section with an
outer layer of small, firm-walled cells, acortex of
thin-walled, hyaline cells (the largest cortical
cells occupying the center of the stem), central
strand absent; epidermal cells elongate-rectan-
gular (except for discoid areas of quadrate cells
just below the junction of the leaf and stem).
Rhizoids reddish-brown, smooth, restricted to
thesubstratesideof thestemarisingfromdiscoid
areasof epidermal cellsor from contiguoushbasal
leaf cells. Pseudoparaphylliaabsent, paraphyllia
absent. Leavesinfour rows, variously dimorphic,
densely foliate, typically complanate; apices
frequently carcinate, margins planeor recurved,
biserrate or bidentate by projecting end walls;
cells smooth except for the marginal cells that
have 1-4 low papillae per cell over the lumen,
upper and median cells linear to elongate-
rhomboidal, basal median cells enlarged,
hexagonal to pentagonal; alar cells not
differentiated, absolutely ecostate. Axillary hairs
two- celled: basal cell quadrate, red-brown, teminal
cell elongate- oblong, hyaline. Reproducing
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asexually by means of elongate, uniseriate,
multicellular brood-bodies originating from
rhizoidal initial seither at thebaseof theleavesor
on specialized brood branches.

Dioicous. Perigonia and perichagetia numerous
along branchesand stems. Setaeelongate, redto
red-brown, smoothbel ow and papilloseto scabrose
above or scabrose throughout; capsules suberect
toinclined, ovoid to elliptic, stomata present in
the neck, stomatal guard cells irregularly
secondarily divided, exothecial cells short-
rectangular, collenchymatous; annuli
nonrevoluable, consisting of 3-4 layers of qua-
drate, thin-walled cells that cling to the opercu-
lum or capsulemouth after dehiscence; opercula
shortly conic-rostrate; peristomediplol epideous
and double, exostometeeth 16, yellowish-white,
hydrocastique, dorsal and ventral lamellae
papillose, dorsal and ventral trabeculae weakly
projecting; endostomelonger than theexostome,
white to yellowish, papillose, basal membrane
highorlow, processeskeel ed, ciliaabsent. Spores
spherical, lightly papillose. Calyptrae mitrate,
reddish-brown and smooth to roughened above,
fimbriateat baseby uniseriate, multicellular hairs.

Etymology. The combination crosso- (Greek
'krossos' afringe or tassel) and -mitrium (Greek
'mitral cap) refers to the characteristic fringed
calyptra of the genus.

Distribution. CENTRAL AMERICA: Mexico,
Belize, Guatemala, Honduras, Nicaragua, Costa
Rica (including Cocos Island) and Panama.
CARIBBEAN: Cuba, Jamaica, Haiti, Dominican
Republic, Puerto Rico, Saba, Montserrat,
Guadeloupe, Dominica, Martinique, Grenada,
Tobago and Trinidad. SOUTH AMERICA:
Colombia, Ecuador, (including the Galapagos
Islands) Peru, Bolivia, Venezuela, Guyana,
Surinam, French Guianaand Brazil .

Brotherus (1907) established two sections of
Crossomitrium: section Phyllophila (= sect.
Crossomitrium) and section Cormophila. These
sections appear to represent natural groupings.
They are maintained in this study.
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The species of section Crossomitrium are
commonly epiphyllous. They have narrow lea-
veswithnearly parallel sidesthat areerect at base
whendry. Theleavesarewidestbelowthemiddle.
Species of this section have specialized brood
branchesthat aretightly adherent tothesubstrate
and have broad, rigidly imbricate leaves.

Section Cormophilaconsi stsof speciesthat more
commonly are found on rocks or tree trunks.
Occasionally species of this section may be
epiphyllous. These species have broad leaves
withconvex sidesthat areflattenedtothesubstrate
whendry. Theleavesarewidest abovethemiddle.
Species of this section have erect specialized
brood branchesthat haveleaves spreading on all
sides.

Fiveof thesix Crossomitriumspeciesfall cleanly
within these two sectional groups. The sixth
species(C. sintenisii) isdifficult to placebecause
it lacks specialized brood branches and is
intermediate in a number of sectional features.
This speciesistreated in section Cormophilaon
the basis of its broad leaves that are flattened to
the substrate when dry. Some collections of C.
sintenisii, however, grade closely into the
jamai cense-expression of C. patrisiae, andinfact
on theisland of Hispaniolathe two arevirtually
unseparable.

The species of Crossomitrium represent a very
close, tightly marked group. For that the reason
the generic description is lengthy and includes
statements on many single state characters. All
single state characters given in the generic
description are found in every species of the
genus.

K ey tothespeciesof Crossomitrium
1. Setae spinose to scabrose throughout

1. Setae smooth in lower 2/3 and papillose to
scabrose in upper 1/3 OR setae absent

2. Leaf margins dentate and strongly recurved
throughout ..........c.ccceveeuenene. C.acuminatum

2. Leaf marginsserrateto serrulate and planeto
weakly recurved at the middle .....................
....................................................... C.scabrisetum

3. Lateral leaves less than 1.2 mm long

3. Lateral leaves greater than 1.3 mm long,
commonly longer than 1.5 mm long

4. Lateral leaves lanceolate-oblong, erect at
base then arching downward to the substrate;
brood-bodies on specialized brood branchesthat
tightly adhere to the substrate and have closely
spaced and rigidly overlapping leaves
............................................................ C.patrisae

4. Lateral leaves oval-acute, flattened to
substrate; brood bodieson erect specialized brood
branches, brood |eaves |oosely spreading on all
S [0 (=T 5

5. Brood bodies clustered in terminal groups at
apex of specializedbrood branches....................
..................................................... C.saprophilum

5. Brood-bodiesborne on all sidesand along the
length of specialized brood branches

....................................................... C. epiphyllum

6. Leaf marginsdentate and strongly recurved
throughout ..........ccccceveeuenene C.acuminatum

6. Leaf marginsserrate, plane or weakly recur-

7. Lateral leaveswidely spaced onthe stemsnot
overlapping, withparallel sides, widest belowthe
middle; commonly with specialized brood
branchesthat tightly adhereto the substrate and
have closely spaced, rigidly overlapping leaves
........................................ C.patrisae

(C. scabrisetumwithout sporophytes keys here)

7. Lateral leavesclosely spaced onthestemsand
overlapping at base with the |eaves above and
below, with convex sides, widest above the
middle; specializedbrood branchesabsent, brood-



bodiesbornein dense reddish-brown clusterson
the stem abaxially to the Ileaves
.......................................................... C.sntenisi

(see dso jamaicense-expression of C. patrisiae)

Section Crossomitrium

Crossomitriumsection Phyllophila Broth., Nat.
Pflanzenfam. 1(3):957. 1907.

Plantsmostly epiphyllous, leaveswhendry erect
at base; lateral leaves with nearly parallel sides
and widest below themiddle. Specialized brood
branches tightly adherent to the substrate with
broad, closely imbricateleaves.

1. Crossomitriumacuminatum Bartr.,Rev. Bryol.
Lichénal. 22: 157.1953. Types. Panama, We-
sterly armof Quebrada, Salamanca, Canal Zone,
Dodge, Steyermark & AllenDec. 16 1934. (FH
holotype; MO lectotype). Panama, Canal Zone,
Pelucca station, RioBoqueron, Chickering, July
261950 (MICH paratype).

Plantsslender to medium sized; stemsupto4.cm
long, 1-3 mm wide, Specialized brood-branches
adnate to the substrate, with closely imbricate
leaves. Lateral leaves erect at base and arching
downwardtowardthesubstrateabove, frequently
overlapping at base; oblongto oblong-lanceol ate,
1.0-2.0 mm long, 0.3-0.5 mm wide, with nearly
parallel sides, short acuminate to acute, often
carinateat apex; dorsal leavesshorter and broader,
sub-ovate, erected spreading when dry. Leaves
on specialized brood-branches orbicular,
apiculate, cordateat base, closely imbricategiving
thebranchesajulaceousappearance. L eaf margins
tightly and narrowly recurved for most of theleaf
length, sharply and coarsely doubly dentate by
projecting cell end walls, the teeth frequently
recurved. Upper and median leaf cellslinear to
vermicular, 60-160 umlong, 3-5umwide, firm-
walle; median cellsat theextremebase 30-60 um
long 12-35 um wide, Setae 5 mm long, densely
scabrose to tuberculose throughout. Capsules
inclined, ovoidto éliptic, 1.0 mm long the neck
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moderately developed; stomata poorly
differentiated at thebase of the capsul e. Opercula
0.7mmlong. Exostometeeth 0.3mmlong, outer
plates quadrateto shortly rectangular, papillose,
trabeculaewesakly projecting; inner platesnearly
arewideastheouter but one-half ashigh, lightly
papillose, trabecular moderately projecting.
Endostome 0.35 mm long, basal membranelow,
0.05mmhigh, segmentsdensely spicul ose. Spores
10-13 um. Calyptranot seen.

Etymology. The nameacuminatumreferstothe
shape of the lateral leaves.

Distribution. Central and South America:
Nicaragua, Panamaand Colombia. Fig. 22.

Illustrations. Welch (1974, Figs 73-78); Figs. 2-
4.

Ecology. Epiphyllous; sealevel-1650 m.

Specimensexamined.

NICARAGUA. Zelaya: dongCanoMajagua, 13°45' N; 85°00-
01'W, Sevens6945(MO). PANAMA. BocasDel Toro: vicinity
of FortunaDam, 8°55’' N; 82°08' W, Allen 5582 (CANM, MO,
NY); Panama: QuebradaSalamanca, Dodgeetal. 17018, (FH,
MO), Rio Boqueron, Pelucca Station, Chickering (MICH);
Veraguas: 5.4kmNW of SantaFe, 8°30'N; 81°05' W, Crosby
10163 (MO, PMA), along Rio Caloveborita, near SantaFe, Nee
& Mori 14315,14316 (MO). COL OMBI A. Choco: Municipio
deNovita, CerroTorra, RioSurama, Foreroetal. 3112(MO), El
ValeKillip11478(NY); Vale RioCaima, Cuatrecasas16864b,
21079b, 21174bh, 26039b, 26082b (all US), confluenciadel rio
Pichindecitoconel Pichinde, Cuatrecasas18753b(US).

Plantsof C. acuminatumhaveacuminate, lanceo-
late-oblonglateral leaves. Characteristically the
leaves when dry are erect at base and arch
downward to the substate in the upper part. The
patrisiae-type of specialized brood-branch is
commonly found in C. acuminatum. From C.
patrisiae this species differs by its leaf margins
that aresharply denticulateandtightly, narrowly
recurvednearly thelengthof thelesf. Themarginal
teeth ontheleavesof C. patrisiae can be sharply
serrate, however, they arenever developedtothe
degreeseenin C.acuminatum. When sporophytes
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from C. sintenisii in its smaller size, narrower
leaves, anditsdenticulate, strongly recurved | eaf
margins. Crossomitrium epiphyllum and C.
saprophyllum are similar to C. acuminatum in
size their erect brood branches and moderately
serrate, broadly oval to orbiculate leaves make
confusion with C. acuminatum unlikely.

2. Crossomitrium patrisiae (Brid.) C. Mlll.,
Linnaea38: 612. 1874. HypnumpatrisiaeBrid.,
Bryol. Univ. 2: 539. 1827. Hookeria patrisiae
(Brid.)Hampe, Icon.Musc. 1. 1844. Lepidopilum
patrisiae(Brid.) Mitt.,J. Linn. Soc., Bot., 12: 369.
1869. Type. French Guiana, Cayennein foliis
Patrisiae pyriferage, Fées.n. (B holotype).

Hookeria splitgerberi Mont., Syll. 14. 1856.
Lepidopilum splitgerberi (Mont.) Mitt., J. Linn.
Soc., Bot. 12: 370. 1869. Crossomitrumsplitger-
beri (Mont.) C. MUll., Linnaea38: 613. Type.
Surinam, infolio coriaceo ad Surinam, Splitger-
ber 1205 (PC holotype).

Crossomitrium cruegeri C. Mill., Linnaea 38:
611. 1874. Type. Trinidad, monte Tamanaco,
Crueger s.n. (BM lectotypedesignated here; NY
isotype).

Crossomitrium sellowii C. Mdll., Linnaea 38:
612. 1874. Type. Brazil, in foliis coriaceis
adnatum, Sellow (sic.) sn. (BM  lectotype
designated here; NY, Sisotypes).

Crossomitrium spruceanum C. Mll., Linnaea
38:613.1874. Type. Ecuador, AndesQuitenses,
adflumen Bombonasa, 1200ft., Soruce790. (NY
lectotype designated here; BM, F, FH, G, H,
MICH, S, USisolectotypes).

Lepidopilum subepiphyllum Besch., Ann. Sci.
Nat. Bot. ser 6, 3:  228. 1876. Crossomitrium
subepiphyllum (Besch.) Jaeg., Ber. Tétigk. St.
Gallischen Naturwiss. Ges. 1875-76: 337. 1877.
Type. Guadeloupe, sur les feuilles tombées a
terre, L'Herminier (BM holotype; H isotype).

Lepidopilumherminieri Schimp. ex Besch., Ann.
Sci. Nat. Bot. ser.6,3:228.1876. Crossomitrium

herminieri (Schimp.ex Besch.) Jaeg., Ber. Tatigk
St. GdllischenNaturwiss. Ges. 1875-76: 337.1877.
Type. Guadeloupe, L'Herminier (BM holotype;
G, NY isotypes).

CrossomitriumheterodontiumRen. & Card., Bull.
Soc. Roy. Bot. Belgique 32: 195. 1894. Type
CostaRica, BoisduRioTuis, Tonduzs.n.[Pittier
5664] (PC holotype; NY isotype).

Crossomitrium ramulicola C. Mll., Malpighia
10:514.1896. Type. Guyana, prope Georgetown
ad cataractas (Marshall Falls) fluvii Mazaruni,
Quelch 1276 (BM lectotypedesignated here; NY
isolectotype).

Crossonmtrium radulaeforme C. Miill., Malpig-
hia10: 514. 1896. Type. Guyana, prope George-
town ad cataractas (Marshall Falls) fluvii
Mazaruni, Quelch 1274 (BM lectotype desigha-
ted here; NY isolectotype).

Hookeria splitbergeri Mont. ex Par., Ind. Bryal.
585. 1896. err. pro H. splitgerberi Mont.

Crossomitrium jamaicense C. Mll., Hedwigia
37:245.1898. Type. Jamaica, inmontishumidis,
Hansens.n. (FH lectotype designatedhere; C,H,
NY, Sisolectotypes.)

Crossomitriumulei C. Mll., Hedwigia37: 245.
1898. Types. Brazil, Santa Catharina, Nova
Venezia, adfoliafruticumin silva, Ule156 (BM
lectotypedesignated here; C, FH, G, GOET, H, JE,
L, M, MICH, MU, NY, S, UPS isolectotypes);
Santa Catharina, Tubarao, Ule 958 (H syntype);
Santa Catharina ,Nova Venezia, Ule 1032
(syntype, not seen).

Plantsslender tomedium sized, stems2-5(8) cm
long, 2-4 mm wide; irregularly pinnately
branched, specialized brood branches with
closely imbricate leaves commonly present.
Leavesvariously dimorphic. Lateral leaves0.8-
2.0mmx 0.2-0.8 mm, well spaced onthestem, not
or just barely overlapping with the lateral |eaf
next above, erect at base and arching toward the
substrateabovewhendry; complanatewhenwet;
oblong-subovate to lanceolate- oblong with



nearly parallel sides, widest below mid-lesf, short
acuminate or acute, carcinate. Dorsal leaves
ovate, shorter and broader thanthelateral |eaves,
widest at mid-leaf, erect spreading when dry,
flattened to the stem when wet. Brood branch
leavesorbicular, apiculate, cordateat base; closely
imbricate, all leaves|aterally positioned thereby
givingthebroodbranchesajulaceousappearance.
Leaf margins plane or narrowly recurved at the
middle, uni- or bi-serrate above by projecting,
frequently recurved, cell end-walls; weakly serra-
teor entireat base. Upper and median leaf cells
variable in size (even within the same |eaf) 50-
160 um long, 5-10 um wide; median cells at the
extreme base 30-60 um long, 12-35 um wide;
Propagulae on brood- branches occuring bet-
weentheimbricatelateral leavesand adensemat
of rhizoidsoriginating frominitialsat theventral
leaf bases. Setae4-12 mmlong, length variable
even within asingle collection, smooth at base,
scabroseto papill oseabove, occasionally smooth
throughout. Capsules 0.5-1.5 mm long, neck
weakly to moderately differentiated, exothecial
cells weakly or strongly collenchymatous;
Opercula0.5-1.5mmlong. Exostometeeth0.45-
0.60 mm long; outer plates quadrate to shortly
rectangular, inner platesand outer platessimilar
in size and ornamention. Endostome 0.50-0.65
mm long, basal membrane low, 0.10-0.20 mm,
segments linear, 0.30-0.45 mm long, carinate,
usually perforate along the keel. Spores 10-20
um.

Etymology. Patrisiaereferstotheplant (Patrisia
pyrifera) onwhichthetypecollectionwasmade.

Distribution. In Central Americafrom southern
Mexico, Belize, Guatemala, Nicaragua, Costa
Ricaand Panama; inthe West Indiesfrom Cuba,
Jamai ca, Haiti, Dominican Republic; PuertoRico,
Guadel oupe, Dominica, Martinique, Tobago, and
Trinidad; andin South Americafrom Colombia,
Venezuela, Guyana, Surinam, French Guiana,
Brazil, Ecuador, Peru and Bolivia. Fig. 6.

Illustrations. Hampe (1844, PI. 1, 1-10); Brothe-
rus (1907, Fig. 697, A-E); Brotherus 1925 (Fig.
610, A-E); Bartram (1949, Fig 142, A-D); Welch
1966 (Figs. 47-65); Welch (1969, Figs. 39-45);
Welch (1972, Figs. 26-36); Florschiitz-deWaard
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(1986, Fig112, a-€). Figs. 7-12, 13,14, 18, 20, 21.

Ecology. Nearly always on leaves or twigs,
occasionally on branches and tree trunks, rarely
on rotting logs; sealevel to 2000 m.

Sel ected specimens examined.

MEXICO. Chiapas. LasPalmas, LaRue(MICH), near Pueblo
deVientesabovePueblo Nuevo, Robinson 9876 (US); Calipa,
Lieberman8103(C). BELIZE. StannCreek: BigEddy Valley,
Gentle 3498c (MICH). GUATEMALA. Alta Verapaz:
Cubilguitz, Turckheim6905 (H, NY); Izabal: Puerto Barrios,
Standley 72881 (CANM, FH, MICH); Peten: LaL ibertad, Santa
Teresa, Lundell 2707 (FH), Libertad, Lundell 2499 (FH, MICH).
HONDURAS. Atlantida: LancetillaValley near Tela, Sandley
54901 (FH, US), south of San Algjo, Sandley 7613 (FH).
NICARAGUA. Zelaya: vicinity of El Recreo on Rio Mico,
Sandley 19567 (MICH), Comarcadel Cabo, Miguel Bikou,
Seymour 5878 (MO), southeast of CerroIsidro, 12°05-12'N;
83°20- 45'W, Proctor 26949 (H, MO, NY). COSTA RICA.
Algjuela MonteVerde, 10°15' N; 85°05W, Croshy 9996 (MO);
Cartago: 15 kmESE of Cartago, 9°45'N; 83°47' W, Croshy &
Crosby 5819(MO); Heredia: FincaL aSelva, ca7mi Sof Puerto
Vigio, Koch 4946a (MICH); Limon: between Turrialba &
Siquirres, Crosby 3686 (M O); Puntarenas: RincondeOsa, Osa
Peninsula, 8°42'N; 83°31' W, Gentry & Burger 2791B(MO);
Cocoslsland, Chatham Bay, Weber B- 14268 (C, CANM, FH,
H, MICH, MO, NY, UPS, US). PANAMA.. BocasDel Toro:
Islade Colon, Crosby 4088a (MO); Chiriqui: Pedro Miguel,
Boquete, Corman 3038 (FH); Colon: RioGuancheasitenter sea,
7kmSW of Portobelo,9°20' N; 79°45' W, Crosby 10767 (MO);
Panama: Barro Coloradoldand, Willis47 (FH,MO), alongtheEl
Llani-Cartiroad, 9°15' N; 79°00' W, Crosby 10420(MO). CUBA.
LasVillas: TrinidadMountains, SantaClara, Britton5117,5429
(NY); Oriente: Baracoa, El Y unqueMountain, Underwood &
Earle1028 (H,MO, NY). JAMAICA. Clarendon Parish: W
of TroutHall, Hermann 22939 (BM); Portland Parish: 7mi NW
of Muirton, 18°03'N; 76°20' W, Crosby 13722 (MO); St. Mary
ParishCastletonGardens, Griffin311(FLAS); St. ThomasPerish:
Sulphur River, 1 mi NNW of Bath, 1753'N; 76 22' W, Crosby
3246(MO); Trelawny Parish: vicinity of Windsor Cave, 18°21'N;
77°39' W, Crosby 13924(C,G,M,MO). HAI TI. Sud: Massif de
laHotte, Grand Anse, Zanoni 25670c (NY). DOMINICAN
REPUBL | C. Barahona SierradeBaoruco, 18°07'N; 71°07' W,
Zanoni 25186n (NY); El Seibo: 30 km from El Seibo, Norris
7035c(NY); LaVega ESEof Bonao, 18°50' N; 70°05' W, Zanoni
etal.s.n. (NY); Pacificado: Pimentel, Abbott 718c (NY, US);
Samana: ParqueNacional LosHaitises, alongtrail of Naranjo,
Smith 10424 (MO, NY, U). PUERTO RICO. Lugquillo
Mountains, Y unqueRange, Mt. Britton, Seere4219(G,MO, S),
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Figure 7-12. Crossomitrium patrisiae. Figure 7. Leaf margin. Figure 8. Median leaf cells.
Figures 9 & 10. Lateral leaves. Figure 11. Lateral leaf from specialized brood branch. Figure
12. Basal leaf cells.




Steere 4243 (CANM, MICH, MO). GUADELOUPE.
Capesterre, Gallo 1714 (MICH). DOMINICA. GrandRiver,
Fishlock 27b (NY). MARTINIQUE. L’Alma, 14°02'N;
61°06'W, Crosby 4745 (CANM, MICH, NY, U, US).
TOBAGO. Eggers5852(FH). TRINIDAD. St. George: trail
toMorneBleu, Crosby2100(MO). COLOMBIA. Amazonas-
Vaupes: Rio Apaporis, Soratama, 0°05' N; 7040’ W, Schultes
15126 (CANM, FH); Antioquia: Municipio Santo Domingo,
06°30'N; 75°10' W, Churchill etal. 14740(NY); Cauca L osGallera,
Micay Valley, Killip11879a(NY); Putumayo: 15kmsNW of
Puerto Asis, King C-1126 (US); Valle: Costadel Pacifico, Rio
Cajambre, Barco, Cuatrecasas 17178b (US). VENEZUE-
L A. Amazonas: along Rio Mawarinuma, just outsideof Canon
Grande,00°50'N; 66°10' W, Buck11272(NY); Bolivar: RioCaura,
arribadel SaltoPara, Seyermark& Dunsterville112929A(MO);
Falcon: SierradeSan L uis, viaCoro-Uria, Griffin& LopezPV-
1604 (FLAS; MO); Sucre: LosMangos, Griffin& Bermudezs.n.
(FLAS). GUYANA. Essequibo: Bartica, Hartley 1408 (NY),
Cuyuni River, AkarabiceCreek, Tutin449(BM). SURINAM.
Brokopondo: Brokopondo, Marshall Creek, Macgillavrysin. (L),
Florschiitz1806 (U); Marowijne: Marowijne, Wullschlaegel s.n.
(S); Nickerie: Kabalebo Dam project, 4°00'N; 58°00'W,
Florschiitz-deWaar d 5415 (U); Paramaribo: propeParamaribo,
Kegel 741p.p. (L); Saramacca BakhuisMountains, Coppename
River, Florschiitz& Maas2720A (U). FRENCH GUIANA.
Cayenne: Kourou, Montagnesdes Singers5°07’ N; 52°42' W,
Gradstein5834(U); Inini: TumacHumac, Granville1293B(U),
Saul, Cremers 3912b (FLAS). BRAZIL. Acre: vicinity of
SerradaMoavillage, Pranceet. al. 12473 (C,NY); Amazonas:
slopesandsummitof SerraCuricuriari,00°20' S; 66°50' W, Buck
etal.2505(FLAS,MICH,MO,NY, US); Bahia: RioGrongogy
basin, Curran162(NY,US); Para: Serrado Cachimbo, 974-1024
kmN of Cuiaba, 7°40' S, 55°15' W, Reese 16729 (MO, NY); Riode
Janeiro: near Jacarcpoqua, Ule2087 (FH, H); Rondonia: 128km
SW of Ariqueaes at Mibrasa mining camp, McFarland 182
(MO, NY, US); Roraima: Manaus- Venezuela highway
Acampamentodo 6 BEC-Jundia at km 328, Buck et al. 1854
(NY); Sao Paulo: near Santos, Schiffner 1548(BM, M, H); Santa
Catharina: NovaVenezia, Ule 156 (BM, C, FH, G, GOET, H,
JE, L, M, MICH, NY, S, UPS). ECUADOR. Azuay:
Gualaquiza, prope scaturiginem saloam ad rivum El Salado,
Allioni 8405(H); Esmeraldas: RioGrande, Harling4628(MICH;
NY); Guayas: in sylva Guayas, Allioni s.n. (BM); Morona
Santiago: Pachicutzaatkm140onroadL oja-Guaaquiza, 3°37'S;
78°34W, Holm-Nidsen4592 (MO, S,US); LosRios RioPaenque
ScienceCenter, 47 kmsby road south of Santo Domingo, Crosby
14740 (MO); Napo: south of Rio Napo at Anangu, halfway
between Coca& NuevaRocafuerte, 0°30'S; 76°25' W, Brako
5159f (NY); Pastaza: Valley of Rio Pastaza, Basnos-Puyoroad
cal0kmbelow El Topo, SeereE-54 (NY); Pichincha: 18 km

NW of SanMiguel delosBancos, 0°05’ N; 78°55' W, Buck 10370
(NY). PERU. Huanuco: Weber bauer 3659a (H); Junin: Puerto
Bermudez, Killip26505(NY, US); Loreto: SoledadonRioltaya,
Killip29626a(FH, US); SanMartin: StrasseY urimaguas- Tara-
poto km 107, Frahm et al. 1368 (B, G, H, MO, NY, U).
BOLIVIA. LaPaz: Coroico, Mahunkas.n. (MO).

Crossomitrium patrisiae is the most common
speciesof Crossomitrium. Althoughitisasbroadly
distributed as the genus and has been collected
fromsealevel to2000m, C. patrisiaeisessentially
atropical lowland species. Most collectionshave
been made from either the coastal regionsor the
Amazonian region of South America.

Initstypical expression C.patrisiacisamedium
sized plantwithwell spacedlateral leavesthat do
not overlap. The lateral leaves are lanceolate-
oblongwithnearly parallel sidesandanacuminate
apex. Whendry thelateral and dorsal leavesare
stiffly erect at base but curved strongly above so
that the lateral leaves arch downward to the
substrateand the dorsal |eavesarch downwardto
the stem. This aspect of the leaves has been
described as*leavesshriveled or contortedwhen

dry”.

In its typical expression C. patrisiae is nearly
always found with brood branches at the tips of
thestemsor branches. Thesebrood brancheshave
been described asjulaceous, but thisissomewhat
misleading. The leaves on these branches are
oval, they areborneroughly perpendicular tothe
substrateand aretightly overlapping orimbricate
giving the branch asmooth aspect. When well-
developed the brood branches consist of three
layers: adenselower layer of rhizoids, amiddle
layer of brood-bodiesthat originatefromrhizoidal
initialsonthestemabaxially tothelateral leaves,
andanouter layer of imbricateleaves. Florschiitz-
deWaard (1986) has reported sporophytesfrom
these brood-branches, however, when they are
well-devel oped these structuresfunctiononly in
asexua reproduction. As suggested by Flor-
schiitz-de Waard (1986) the formation of brood-
branches appearsto be environmentally induced
and in some cases branch tipsthat have begunto
devel opeasbrood branchesappear tobearrested
in mid-development. Itisontheseintermediate
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branch tips that sporophytes may be found.

The typical expression of C. patrisiae is the
common form of the speciesin the Amazonian
region of South America. This expression is
likely to beconfused only with C. scabrisetumor
C. acuminatumwhich aresimilar to C. patrisiae
in habit, leaf shape and in having the same type
of brood branch. Crossomitriumscabrisetumisin
fact gametophytically identical to C. patrisiae.
In C. scabrisetumthe setaisscabrosethroughout
whilein C. patrisiae it is may be roughened or
papillose above and smooth below or entirely
smooth.

Crossomitriumacuminatumdiffersfrom C. patri-
siae in its tightly recurved leaf margins and its
stout, strongly recurved marginal dentations. In
C. patrisiaetheleaf marginsaregenerally plane
and while the marginal teeth are variably
devel opedthey arenever asstrong or recurved as
in C. patrisiae.

InCentral Americathecommonexpressionof C.
patrisiae is a larger plant with longer, broader
leaves that have a tendency when dry to be
flattened rather than arching. Thisexpressionis
alsoencounteredintheWest Indies. Furthermo-
re, thelateral leavesin thisexpression are closer
together and frequently overlap on the upper
partsof the stemsand branches. Thisexpression
generally does not produce brood branches.
Instead, brood-bodies occur in dense clusterson
the stems abaxially to the ventral leaves.
Frequently, the stems bearing brood-bodies are
twisted 180 degreessothat theventral leavesare
borne on the upper surface and the brood-bodies
exposed. Thisexpressionof C. patrisiachasbeen
described as C. jamaicinse, C. cruegeri and C.
ramulicola.

In1957, Crumand Steeresynonymized C. jamai-
censewith C. sintenisi C. Mill., and indeed the
twotaxaareremarkably similarinsize, habit, and
the manner inwhich brood-bodiesareborne. At
first glance, C.jamaicenseappearstobecloser to
C. sintenisi than to the typical expression of C.
patrisiae. However, there are a number of
collections that bridge the gap between C.
jamaicense and C. patrisiae. The best of these

collections is Florschitz-de Waard & Zielman
5415 (U). This collection contains afew twigs
andtheir attachedleavesonwhichisfoundalarge
population of Crossomitrium. The plants on the
twigs are identical to C. jamaicense while the
organically connected plants on the leaves are
identical tothetypical expressionof C. patrisiae.
It thus appears that C. jamaicense is an
environmentally induced expression of C.
patrisiae. In fact, most herbarium specimens of
thejamaci ense-expression examined werefound
growing ontwigsand bark rather than on leaves.

Theinclusion of C.jamaicenseunder C. patrisiae
rai ses the question of whether or not C. sintenisi
also belongs in the synonomy of C. patrisiae.
Thisisthe most difficult taxonomic problem in
thegenus. Inthisstudy C. sintenisi, which does
not producesporophytes, ismaintained asdistinct
on the basis of its broader lateral |leaves that
overlap at baseand aredistinctly flattened when
dry. The problem is complex and frankly,
separatingthetwotaxaontheisand of Hispaniola
has not always been possible.

Crossomitriumpatrisiaeisdistinguishedfrom C.
epiphyllum and C. saprophilum by its larger,
narrower leavesthat archdownwardtothesubstrate
andby itstypical brood branches. InC. epiphyllum
and C. saprophilumtheleavesaresmaller, ovate
tooval inshape, strongly flattenedtothesubstrate
anditsbrood-bodiesareborneonall sidesof erect
brood branches.

3. Crossomitrium scabrisetum Bartr., Bryologist
49: 119. 1946. Type. Guatemala, Dept. | zabal,
damp forest slopesand barrancas, Steyermark
41879 (FH holotype; F, MICH, S isotypes).

Plantsslender, stemsirregularly pinnately bran-
ched, upto3cmlong. Specialized brood-branches
asinC. patrisiae. Lateral leavesnot orjust barely
overlappingwiththeleaf next above, erect at base
and arched downward toward the substratewhen
dry, complante when wet, oblong-subovate to
lanceolate-oblong with nearly parallel sides,
widest bel ow mid-leaf, short acuminateor acute,
carinate, 1.4-1.7mmlong, 0.4-0.5mmwide. Dorsal



leaves erect spreading when dry, flattened to the
stem when wet, subovate, widest at the middle.
L eaf marginsplaneor shortly and narrowly recur-
vedatthemiddle. Upper and median|eaf cells60-
125umlong, 7-10umwide, cellsareextremebase
50-90 um long, 15 um wide, Setae up to 5 mm
long, densely tubercul ose above, rough at base.
Capsules 0.5-1.0 mm long, tuberculate at base,
exothecial cells moderatedly collenchymatous;
Opercula0.4-0.5mmlong. Exostometeeth 0.25-
0.30 mm long, outer plates shortly rectangular,
inner plates2/3 aswideand nearly asbroad asthe
outer plates. Endostome0.35-0.40mmlong, basal
membranelow, 0.10 mmhigh, segmentsentireor
perforate along the keel. Spores 12-15 um.
Cayptrae 1.0 mmlong.

Etymology. Scabrisetum refers to a densely
tubercul ose setae.

Distribution. Guatemala(lzabal). Fig. 22.

[llustrations. Bartram (1949, Fig. 142, E-H); Welch
(1974, Figs. 86-100. Fig. 1,5, 15, 16,17 & 19.

Ecology. Epiphyllous; 300-900 m.

Specimen examined.
GUATEMALA. Izaba: Cerro San Gil, Steyermark 41879
(F,FH,MICH, S).

Crossomitrium scabrisetum is presently known
only from the type collection. Vegetatively the
species appears distinctive due to itsleaves that
aregenerally crowded and flattened at theti ps of
thestemsand branches. However thegametophy-
tically variable C. patrisiae has expressions that
are nearly the same as C. scabrisetum. Thetwo
species can not be distinguished when
sporophytes are absent. Thus it is likely that
many sterilecollectionsnamed as Crossomitrium
patrisiae from Central America are actually C.
scabrisetum (see for example Griffin et a. 221
(FLAS) from CostaRica). Bartram emphasized
theshort setae of C. scabrisetumasone meansof
distinguishing C. scabrisetumfrom C. patrisiae
but, the setalength of C. scabrisetumfallswithin
therange of variation exhibited by C. patrisiae.
Presently, theonly way to separate C. scabrisetum
from C. patrisiaeis by the strongly tubercul ose

setae and capsule neck of C. scabrisetum.
Curiougly, the stomata of C. scabrisetum are
immersedinthetubercular swellingsontheneck
of the capsule.

There is some doubt as to whether or not C.
scabrisetumand C. patrisiaearedistinct species.
Setaeornamentionin C. patrisiaecanbeextremely
variable and although | have neither observed
tuberculate setanor setaeroughened at basein C.
patrisiae, therearesomecollectionsinwhichthe
upper parts of the seta could be described as
scabrose. The presence of tuberculose neck
swellingswith stomataat basewoul d appear tobe
adistinctivecharacter, however thestomataof C.
patrisiae(whichasoareirregularly divided asin
C. scabrisetum) are frequently surrounded by
bulging cells. It may be that the distinctive
features of C. scabrisetum represent extreme
expressionsof characterspresentin C. patrisiae.
Onthe other hand, the presence of asimilar type
of setae ornamentionin C. acuminatumsupports
the recognition of C. scabrisetum at the specfic
level.

Section Cormophila Broth., Nat. Pflanzenfam.
1(3): 957. 1907. Type species: Crossomitrium
orbiculatum C. MUll. (designated here).

Plants typically on rocks or tree trunks, less
frequently epiphyllous. Leavesflattened to the
substrate, lateral leaveswidest abovethemiddle.
Brood branches erect, leaves spreading on all
Sides.

4. Crossomitrium epiphyllum (Mitt.) C. Mall.,
Linnaea38: 613. 1874. Lepidopilumepiphyllum
Mitt., J. Linn. Soc., Bot. 12: 370. 1869. Types.
Ecuador, Chimborazo, adfolia, Soruce801 (NY
lectotype designated here; BM, S isotypes, see
note 1) Andes Quitenses, in sylva Canelos,
Foruce 800 (NY syntype).

CrossomitriumoerstedianumC. Mll., Flora58:
545. 1875. Type. CostaRica, infolio coriaceo,
Oersteds.n. (FH).
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Figures 13, 14, 18, 20, 21. Crm:sammuuﬂ patrisige. Figures 15, 16, 17, & 19. Crossomitrium
scabrisetumn. Figure 13. ()pcrallum. 14 Calyplra F:gure 15. Tuberculose swelling on
capsule neck. Figure 16. of scabrose seta. Figure 17. Stomate with secondarily
divided guard cells. Figure E Axi]lary Figure 19. Collenchymatous exothecial cclls

Figure 20. Exostome tootl; outer (dorsal) surface. Figure 21. Part of an endostome showing
two processes and basal membrane, outer (dorsal) surface.




Figure 22. Distribution of Crossomitrium acuminatum and C. scabrisefum.

There is some doubt as to whether or not C.
scabrisetum and C. patrisige are distinct spe-
cies. Setae ornamention in C. patrisiae can be
extremely variable and although I have neither
observed tuberculate seta nor setae roughened
at base in C. patrisiae, there are some collec-
tions in which the upper parts of the seta could
be described as scabrose. The presence of
tuberculose neck swellings with stomata at base
would appear to be a distinctive character,
however the stomata of C. patrisige (which also
are irregularly divided as in C. scabriseturn ) are

frequently surrounded by bulging cells. It may
be that the distinctive features of C. scabrisetum
represent extreme expressions of characters
present in C. patrisige. On the other hand, the
presence of a similar type of sctae ornamention
in C. acuminatum supports the recognition of
C. scabrisetum at the spechic level.

Section Cormophila Broth., Nat. Pflanzenfam.
1(3): 957. 1907. Type species: Crossomitrium
orbiculatum C. Milll. (designated here).
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Picacho, 13°00'N; 85°55'W, Stevens 22726 (MO). COSTA
RICA. Algjuela: vicinity of Guatuso de San Rafael, 10°43'N;
84°48'W,Holmetal. 1312, (G); Cartago: vicinity of confluenceof
RioGrandedeOros andRioHumo, 9°42' N; 83°47'W, Crosby &
Crosby8574(MO); Limon: 16mi northeast of Guapiles, 10°23'N;
83°45'W, Daly 103(MO); Puntarenas: RincondeOsa, Liesner
1788(MO); SanJose: L aPalmaarea, 9kmNE of SanJeronimo,
10°03'N; 83°59' W, Engel 8855a(MO). PANAMA.. BocasDel
Toro: vic. of FortunaDam, 8°55'N; 82°08' W, Allen5582p.p.
(MO); Canal Area: experimental greenhouse, Meyer 149
(MICH); Chiriqui: alongHolcombtrail toCerroHorqueta, Crosby
4048b(MO); Cocle: cloudforestaboveE! Valle, Luer etal. 10646
(MO); Colon: |eft bank of Rio Guanche, 7km SW of Portobelo,
9°20'N; 79°45'W, Crosby 10790(M O); Panama: CerroCampana,
8°40'N; 79°55'W, Crosby 7213 (MO). CUBA. Oriente: Mt.
Baracoa, El Yungue, Underwood & Earle 1028 p.p. (NY).
JAMAICA. St. Thomas: N sideof Cuna-CunaGap, Britton 984
(H,NY). HAITI. Sud: RiviereGlace,MornelaHotte, Holdridge
3084a (MICH). PUERTO RICO. Arecibo, lgartuatrail, Rio
AbajoPlanting Project, Seere6698 (MICH,MO). SABA. Mt.
Scenery, Wiersma& vanSageren230m(U),inmonte, Suringar
(H,L). MONTSERRAT. Chances Pond, Shafer 925b (NY).
GUADELOUPE. Mornel’ Echelle, Duss208(H,MICH,NY).
DOMINICA. Windwardslopeof MorneDiablotin, Elliott224a
(BM, FH). MARTINIQUE. Morne Paillasse (Mont Peleg),
Duss22(H,NY). GRENADA. Eastridge, Mt. St. Catharine,
Simmonds514 (BM, CANM). TRINIDAD. Heightsof Aripo,
Broadway 9988 (NY). VENEZUELA. Aragua: Naciona
ParqueH. Pittier, Agostini & Cobo 189b (MO). COLOMBIA.
Antioquia: CampamentoMunicipio, 7°00'N; 75°15' W, Churchill
etal. 15027 (NY); Cauca: LaGallera,Micay Valley,Killip11880
(FH, NY, US); Choco: Novita Vereda Curundo Municipio,
Aguirre & van Reenen 3400 (U); Risaralda: Santa Rosa del
Caba Municipio,vanReenen& Criffin1769 (U); Vale: Hoyade
RioDigua, Cuatrecasas15137b(US). ECUADOR. Galapagos:
Santa Cruz, van der Werff 2082 (U); Morona Santiago:
Gualaquiza, Allioni 492 (H); Napo: Anangu, 70kmE of Cocaon
NapoRiver, Brako4619b (NY); Pichincha: 18kmNW of San
Miguel delosBancos, 00°05' N; 78°55' W, Buck 10562 (NY), N
dopesof Mt. Pichincha, Crosby 10734(MO,NY)). PERU. dunin:
aboveSanRamon, Killip24807 (NY'); Loreto: Gegendvonl quitos,
3°34'S; 73°00' W, Doppelbaur p.p. (M); SanMartin: km97 on
strasse Chachapoyas-Moyobamba, Frahmet al. 197 (B, MO,
NY, U). BOLIVIA. Cochabamba: bei Tablas, Herzog 4558
(FLAS,JE,L,M,9).

Crossomitrium epiphyllum is a commonly en-
countered species with a range nearly equal to
that of thegenus. In South Americaitisgenerally
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found at higher elevationsthan C. patrisiaewhich
is more common in the lowland tropics. Both
speci esoccur together and may evenbemixedon
the same leaf or twig. The species are best
distinguished by their diagnosticbrood branches.
InC. epiphyllumthebrood branchesareerect with
leaveserect to spreading and propagul ae present
onall sides. InC. patrisiaethebroodbranchesare
adnateto the substratewith imbricateleavesand
propagul aepresent only onthelateral sidesof the
branch.

Initstypical expression C. epiphyllumissepara-
ted from C. patrisiae (aswell as C. scabrisetum
and C. acuminatum) by its strongly flattened,
obovate to orbicular lateral leaves that are less
than 1.0 mmlong. Crossomitrium patrisiae has
arching, lanceolate-oblong lateral leavesthat are
greater than 1.2 mmlong. When sporophytesare
present the two species can be distinguished by
examiningthebasal membraneof theendostome.
InC. epiphyllumitismorethanonethirdwhilein
C.patrisiaeitisonefourthor lesstheheight of the
endostome.

Crossomitrium epiphyllum has a troublesome
expression that isfound throughout itsrange but
whichisparticularly commonintheWest Indies.
Thisexpression, described as C. calomicron and
C. cubense, hassmall lateral leavesthat areoblong
and erect to erect-spreading rather than obovate
to orbicular and flattened to the substrate.
Furthermore, although typical erect brood
branches are present, thereis atendency for the
brood branchesto behorizontal rather than erect.
Thisexpressiongradesclosely into someformsof
C. patrisiae and may cause confusion. The
expressionislinkedto C. epiphyllumby anumber
of collections that vegetatively approach C.
patrisiaebutwhichonthebasisof their specialized
brood branches and sporophytes clearly belong
to C. epiphyllum. The best of these critical
calomicron-expressions is Crosby 10734 (MO,
NY). The proper assigning of many these
calomicron-expression relies almost entirely on
the presenceand recognition of epiphyllum-type
brood-branches.

Crossomitriumsaprophilumisvegetatively iden-
tical to some expressions of C. epiphyllum, the
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Nomenclatural notes

1. Both Spruce 801 and Spruce 800 represent C.
epiphyllum. Thechoiceof Spruce801 aslectotype
is based on the completeness and size of the
collection: sporophytes and specialized, erect,
brood branches with brood-bodies on all sides
and along the length of the brood branches are
present.

2. Welch(1971) neotypified C. orbiculatumwith
“Heller & Heller 796b, Puerto Rico, N slope of
LuquilloMts, onstump, March81899” (NY) and
listed Heller & Heller 796 (NY) asan additional
specimenexamined. Heller & Heller 796b (which
has not been annotated by Welch as a neotype)
bears the label information “on Marcgravia
sintenisii”, while Heller & Heller 796 hasalabel
reading “N. slope Luquillo Mts. Mar. 8 1899, on
stump.” Sincethere appearsto have been amix-
up of collection numbers and label information,
Heller & Heller 796, N. slopeLuquilloMts, Mar.
8 1899, on stump (NY) is here chosen as the
neotype C. orbiculatum.

3. Theprotologuefor C. cubense givesthetype
collection as Loma San Juan, epiphyte, leg.
Hioram 13748. Thisisessentially in agreement
with theinformation given on the hol otype (PC)
and an isotype (JE): 'Cuba: Guantanamo, Loma
SanJuan, 1100m, Hioram13748.' Therearetwo
collections(FH, NY) attributedtoHioram 13748
that give the locality as 'Lomadel Gato, Sierra
Maestra (Oriente)." Although Loma San Juan
appearsto beahill either in or near the Lomadel
Gatorange, aneastern spur of the SierraM aestra,
Hioram (in Thériot 1940) used the names to
indicate different localities. The plantsfromall
four collections are identical and they were all
collected on the same type of fern pinnae.
Nevertheless, since the locality information on
the material in FH and NY does not completely
agree with the protologue they should be
considered questionable isotypes.

Plantssmall, stemsupto 7 cmlong, 1-3mmwide,
irregularly pinnately branched; branches
frequently ending in specialized, erect brood-

branches with erect-spreading leaves. Lateral
leavescomplanate, flattened to the substrateand
overlapping with the leaf next above or erect
spreading, obovate, orbicular, oval or sub-oblong,
with convex sideswidest abovethemiddle, 0.5-
1.0 (1.2) mm long, acute to shortly acuminate;
dorsal leaves orbiculate, flattened to the stem.
Leaves on specialized brood- branches oval to
orbiculate, erect-spreading from al sides or
moderately flattened. Leaf marginsplane, weskly
serrate at base. Upper and median leaf cells 50-
150 um long, 5-10 um wide, median cells at the
extreme base 50-70 um long, 18 um wide. Setae
papillose above, smooth below, 4-7 mm long.
Capsulesinclined to sub-erect, ovoid to elliptic,
0.7-1.0 mm long, with a weakly differentiated
neck, exothecial cellscollenchymous. Opercula
1.0 mm long. Exostome teeth whitish yellow,
occasionally with light reddish tint, 0.25-0.28
mm long; outer plates quadrate, inner plates as
wide as and nearly as long as the outer plates.
Endostome0.30-0.32 mmlong, basal membrane
high, 0.12-0.13 mm, segments weakly carinate,
dightly perforate along the keel. Spores 12-15
um.

Etymology. Epiphyllum refersto aepiphyllous
habitat.

Distribution. InCentral Americafrom Guatema-
la, Nicaragua, Costa Rica and Panama; throug-
hout theWest Indies; Cuba, Jamaica, Haiti, Puerto
Rico, Saba, Montserrat, Guadel oupe, Dominica,
Martinique, Grenada, and Trinidad; in South
America from Venezuela, Colombia, Ecuador
(including the Galapagos Islands) Peru, and
Bolivia. Fig. 23.

Illustrations. Thériot (1940, Pl. 55, fig. 9 a-e);
Bartram (1949, Fig. 142,1-K); Welch (1969, Fig.
24-31); Welch (1971, Fig. 72-95); Welch (1974,
Fig. 79-85). Figs. 24-32, 34, 36-38.

Ecology. On leaves, twigs, tree branches and
trunks, rotting logs, stumps and boulders; 100-
2340 m.

Sel ected specimens examined.
GUATEMALA. AltaV erapaz: Pantin, below Tamahu, Standley
70967 (FH). NICARAGUA. Matagalpa: W slopeof CerroEl
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Figure 23. Distribution of Crossomtrium epiphylium.

that of the genus. In South America it is
generally found at higher clevations than C
patrisiae which is more commeon in the lowland
tropics. Both species occur together and may
even be mixed on the same leaf or twig. The
species are best distinguished by their diagno-
stic brood branches. In C epiphyllum the
brood branches are erect with leaves erect to
spreading and propagulae present on all sides.
In C. patrisiae the brood branches are adnate to
the substrate with imbricate leaves and propa-

gulac present only on the lateral sides of the
branch.

In its typical expression C. epiphyllum 1s sepa-
rated from C. patrisiae (as well as C. scabrise-
tum and C. acuminatum) by its strongly flatte-
ned, obovate to orbicular lateral leaves that are
less than 1.0 mm long. Crossomitrium patrisiae
has arching, lanceolate-oblong lateral leaves
that are greater than 1.2 mm long. When
sporophytes are present the two species can be
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Figures 24-32. Crossomitrium epiphyllum. Figure 24. Part of the endostome showing two

and basal membrane, outer (dorsal) surface. Figure 25. Median leaf cells. Figure 26.
Dorsal leaf. Figure 27. Basal leaf cells. Figure 28. Marginal leaf cells. Figure 29. Apical leaf

cells. Figure 30. Exostome tooth, outer (dorsal) surface. Figurc 31. Exostome tooth, mner
(ventral) surface. Figure 32. Lateral leaf.




Sebille s.n. (H holotype).

Nomenclature note.

The protologue for C. rotundifolium gives the
collection number of the lectotype as Herzog
2716. The packetsof C. rotundifoliuminH, JE,
and Smarked 'speciesnova and which otherwise
agreein all particulars with the protol ogue bear
the collection number Herzog 2726.

Plantsmediumtolarge; stemsupto6cmlongand
3-4Ammwide; irregularly and sparingly branched.
Lateral leaves1.3-2.0mmlong, 0.8-1.2mmwide,
moderately spaced on the stems, overlapping at
base with the leaf next above, oblong-elliptic,
rounded to the stem at base, with convex sides,
generally widest above the middle, acute to
shortly acuminate, flattened to hesubstratewhen
dry. Dorsal leaves broader, suborbiculate to
oblong, acute, flattened to the stem when dry.
L eaf marginsplane, serrateabove, weakly serrulate
at base. Upper and median leaf cells 70-150 um
long, 7-10umwide; cellsat theextremebase, 50-
125 um long, 17-25 um wide, thinner walled.
Asexual reproduction by brownish-red
filamentous, septate brood-bodiesin clusters of
two or three on a common stalk arising from
rhizoid initials abaxial on the ventral |leaves,
stemsfrequently turned 180 degreesthusexposed
the brood-bodies. Specialized brood branches
absent. Dioicous (7). Sporophytes unknown.

Etymology. Named for its collector Paul Ernst
Emil Sintenis(1847-1907): German botanistand
professional plant collector; Sintenis collected
in Puerto Rico from 1884 to 1887 (Sayre 1975).

Distribution. In Central Americafrom Guatema-
Ia, Nicaragua, CostaRicaand Panama, intheWest
Indies from Jamaica, Hispaniola, Puerto Rico,
Guadeloupe, Dominica and Martinique, and in
South Americafrom Surinam, Guyana, V enezuela,
Colombia, Ecuador, Bolivia, and Brazil. Fig. 40.

Illustrations. Fig. 41-44.

Ecology. On tree trunks, branches and twigs,
occasionally onleaves, rarely onrock; 200-1500
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m.

Sel ected specimens examined.

GUATEMALA. AltaVerapaz: Cubilquitz, Turckheim 6691
(H). NICARAGUA. Zelaya: 6.3kmsouth of bridgeat Colonia
Yolania, 11°36-37'N; 84°22' W, Slevens4894 (MO). COSTA
RICA. Cartago: ReservaForestal Tapanti, vertienteoriental del
RioMacho, Griffin144(FLAS); Puntarenas: L osCruces, Gomez
25370A (MO); San Jose: General, Alfaro 164 (FH, US); Floret
deTalamanca, Tonduz(MO). PANAMA. BocasDel Toro: 4mi
N of Almirante, McDaniel 5080 (NY); Veraguas: 5.4kmNW of
SantaFe, 8°30'N; 81°05' W, Crosby 10190 (MO). JAMAICA.
Manchester Parish: Marshall’ sPen3mi WNW of Mandeville,
18°05'N; 77°32' W, Buck5779 (NY); St. CatherineParish: Mt.
Diabolo, Britton775(NY); Trelawny Parish: 0.5mi fromWinsor
Caves, CGriffin 309 (FLAS). HAITI. Nord-Ouest: Morne
Chavary, vicinity of St. LouisduNord, Leonard14545(BM, FH,
NY, US); Sud: Massif delaHotte, Zanoni etal. 25670C (NY).
DOMINICAN REPUBLIC. LaVega: vicinity of PiedraBlanca,
along Maimon River, Allard 16662 (NY). PUERTO RICO.
MaricaoInsular Forest, stoneobservationtower, Simson 1447
(US). GUADELOUPE. Saint Claudesur desroches, Gallo911
(CANM). DOMINICA. Shawford Estate, Elliot 894 (BM,
FH). MARTINIQUE. Morne Rouge, Duss 388 (H).
SURINAM. Saramacca: Paka-paka, Florschiitz 1631 (U).
GUYANA. Essequibo: Upper Mazaruni District, Jawalla at
confluence of Kukui & Mazaruni rivers, 5°40'N; 60°29'W,
Gradstein 4951 (U). VENEZUELA. Nueva Esparta: Isla
Maragita, Cerro Copey, Sugden 1148 (NY). COLOMBIA.
Antioquia, JardinMunicipio, VeredaEl Salado, Churchill 15883
(NY). ECUADOR. LosRio: Rio Palenque Science Center,
Lojtnant& Molau 15777 (NY); Morona-Santiago: Gual aquiza,
Allioni (H); Napo: CerroAntisana, 0°30' S; 78°00° W, Grubb 2850
(BM); Pichincha: 2kmW of Tandapeon Quito-Santo Domingo
road, Crosby14753(MO). BOLIVIA. Cochabamba: bei Tablas,
Herzog4594(JE); Pando: imfeuchten Gebiischbei SanMiguelito,
Herzog 2726 (JE, H, S). BRAZIL. Bahia: locality uncertain,
Luetzelburg2041 (B); Sao Paulo: MonasteredeMaristellapres
Tremenbe, Sebille(H).

Initsbest development C. sintenisii appearstobe
alarge expression of C. epiphyllum. The plants
have leaves that are strongly flattened to the
substrate and overlap at base with the leaf next
above, the lateral leaves are broadest above the
middle, andleaf apicesareshortandbroad. InC.
epiphyllum the leaves are usually less than 1.0
mmlong (someleavesmay bel.2mmIlong) while
inC. sintenisii theleavesaregreater than 1.3mm
long. Inaddition, C. sintensii lacks specialized,
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5. Crossomitrium saprophilum Broth., Rev.
Bryol. 47: 38.1921. Type. Ecuador, Prov. del
Oriente, Gualaguizaad truncos putrescentesin
silvamontisGuayusa, Allioni [611] (H holotype).

Plants small, stems up to 3 cm long; irregularly
and shortly pinnately branched, branches (2-3
mm), erect brood-branches common. Leaves
tightly flattened to the substrate, rounded to the
insertion; lateral leavesobovate, oval or orbicular,
0.5-1.0mmlong, 0.3-0.7mmwide, closely spaced
and overlapping withtheleaf next above, shortly
acute to apiculate; dorsal leaves broader and
wider. Leaves on erect brood branches erect-
appressed, shorter than the vegetative leaves,
orbiculate, those at the apex forming a cup like
structure. Leaf marginsplane. Upper and median
leaf cells50-125 um long, 5-8 um wide, median
cellsat extreme base 40-75 um, 10-13 um wide.
Asexual propagulaeindenseterminal clusterson
short, erect brood-branches. Dioicous (?).
Sporophytes unknown.

Etymology. Saprophilum - fond of thingsrotten
- isareferencetothehabitat of thetypecollection
“ad truncos putrescentes.”

Distribution. InCentral Americafrom Guatemala
and Costa Rica; from Puerto Rico in the West
Indies; and in South America from Colombia,
Ecuador, Peru and Brazil. Fig. 39.

Illustrations. Figs. 33, 35.

Ecology. Onleaves, twigs, treetrunksandrotting
logs; 80-1100 m.

Specimensexamined.

GUATEMALA. Solola: Ixtapaflussbei Chocola, Morton4074
p.p. (JE, S). COSTA RICA. Cartago: Parque Arquelogico de
GuayabodeTurrialba, Infante83 (FLAS); Limon: Rio Banano,
Gutierrez(FH,US). PUERTORICO. LuquilloMts.,El Verde
rainforest, Seeres.n. (NY). COLOMBIA. Meta: Sierradel la
Macarena, RioGuapaya, Philipson2469(BM, FH). ECUADOR.
LosRios: RioPaenqueScienceCenter, 47km Sof SantoDomin-
go, 0°30'S; 79°20'W, Crosby 14745; Morona-Santiago:
Gua aguiza, Allioni 611 (H); Napo: NENuevo Rocafuerte, Rio
Braga, Jaramillo4397 (NY); Pastaza: Puyo, SeereE-72(NY).

PERU. San Martin: at km 409 Strasse Moyobamba-
Chachapoyas, Frahmetal. 110(B,MO). BRAZIL. SaoPaulo:
AltodaSerra, Gehst (JE).

Crossomitriumsaprophilumisasmall plant with
strongly flattened, orbicular to obovateleaves. It
is vegetatively identical to some expressions of
C. epiphyllum. Certainly its closeness to C.
epiphyllum and its scattered occurrence over a
broad rangethat compl etely overlapswiththat of
C. epiphyllum leads one to question its
distinctiveness. The two taxa differ in several
featuresof their brood branches. InC. saprophilum
the brood branch |eaves are erect-appressed and
the uppermost leaves form a loose cup that
surroundsadenseterminal cluster of propagul ae.
InC. epiphyllumtheleavesonthebrood branches
are erect to erect-spreading, they do not form a
terminal cup and the propagulae are bornea ong
all sides of the brood branch abaxially to the
leaves.

6. Crossomitrium sintenisi C. Miill., Flora 37:
244.1898. Type. PuertoRico, SierradeLuquillo,
regione media montis Hymene, Junio 1885,
Snteniss.n. (BM, FH, G, H, MICH, NY, PC, S
isotypes).

Crossomitrium rotundifolium Herzog, Biblioth.
Bot. 87: 134. 1916. Types. Bolivia, auf Ge-
strauch; Asten im feuchten Gebiisch bei San
Miguelito, Herzog 2726[sic] (JE lectotypedesig-
nated here; H, Sisolectotypes). Bolivia, Astchen
inder Talschlucht bei Tablas, Herzog 4594 (JE

syntype).

CrossomitriumsplendensBroth., Rev. Bryol. 47:
38. 1921. Types. Ecuador, Prov. del Oriente,
Gualaquiza, in silva secus rivum  'El Salado',
Allioni [8404] (H lectotype designated here).
Ecuador, Prov. del Oriente, Gualaquiza, ad
truncum Bixaeorellanae secusrivum Gua aqui za,
Allioni [525] (H syntype).

Crossomitrium paulense Broth. & Sebille, Rev.
Bryol.52:22.1925. Type. Brazil, Etat de St.-Paull,
monastere de Maristella pres Tremenbe, 1922,



52

=
Ll

33 34,3536 |
0.25 37 -,

——— [ k.- - |
ﬂ,.l 1 { : 1 1 . - ...'.I
| ;'r_:ll

..\:
o
-
b

o

.'!EQL & \
1 £ S #
o —y _,-""-.
\ v
g A 36
> S -
B = e
Leaves of Crossomitrium saprophilum. Figures 34, 36-38. Crossomitrium
37. Leafl of the calomicron-

Figures 33 & 35.
Figures 34 & 36. Leaves C. epiphyllum. Figure 37.

epiphylium. g
expression of C. epiphyllum. Figure 38. Asexual brood-body complex showing a stalk and two

brm‘wl-l‘ﬂdicﬁ.




-
-
-
—
—
e % E
. —%
-
-
-
—— .
i,
O-— o ==
~x—_\ j B
—t F e
Sy g e —
® — _ e
-.L__ B = |
- P
Wi —
< 8 =
.\—- -
"_\‘

— 1
L ) E
gu 1--' - — ; - —
- I " Ta _"‘i-\.
O_ — e - ._ = _--L'_-_--_.__
- .~ §——— = —_——
| ®.8/ =
. F
. e
W\ | & e
= =
M) — | 2 Vam n B
i = ,. il 5 - iy = i, —.-! e
il e ]
- 45
30 — fun. —
e ol
il

40—

i ]
M Sap oD

Figure 39. Distribution of Crossomitrium saprophilum.

the West Indies from Jamaica, Hispaniola, Puerto
Rico, Guadeloupe, Dominica and Martinique,
and m South America from Surinam, Guyana,
Venezuela, Colombia, Ecuador, Bolivia, and
Branl. Fig 40.

[llustrations. Fig. 41-44.

Ecology. On tree trunks, branches and twigs,
occasionally on leaves, rarely on rock: 200-1500

IIl.
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discussion under C. patrisiae). The
morphological intergradation betweenthetwois
complex andinHispaniola, aswell assomeparts
of Central America, there are a number of
collections that have resisted sorting into one
taxaor theother. In South America, C. sintenisii
is distinct and on that basis C. sintenisii is
recognized at the specieslevel. It may bethat the
present treatment of C. sintensii istoo broad and
that most of the Caribbean and Central American
plantsincluded herewill eventually be found to
bedifferent fromthe South Americanplants. The
sporophytes of C. sintenisii are unknown, the
answer tothisproblemmay lieintheir discovery.

In South AmericaC. sintensii isgenerally found
at higher elevations than C. patrisiae. Plants
have broad lateral leaves that are clearly flatte-
ned, and much more rounded than the lateral
leaves on plants of C. sintenisii from the Carib-
bean. The oldest South American name for the
speciesis CrossomitriumrotundifoliumHerzog.

Excluded speciesand typesnot seen

Lepidopilum filiferum Besch. in Fourn. Mexic.
Pl. 1 (Crypt.): 42. 1872. Lepidopilum piliferum
Besch., Mem. Soc. Sci. Nat. Cherbourg 16: 229.
1872. err. pro L. filiferum. Crossomitriumpilife-
rum(Besch.) Broth., Nat. Pflanzenfam. 1(3): 957.
1907. Type. Mexico, Cordova, ad cortices
arborum, Mart. 1866, Bourgeau 2137. (holotype
PC, isotypesG,NY, S).

Although Bescherelle considered this species
nearest to Hookeria patrisiae, the leaves have a
short double costae and the leaf cellsarelax and
bulging. Asoriginally considered by Bescherel-
le, this species belongs in Lepidopilum.

The types of the following species were not
availablefor study. Asjudgedfromtheir descrip-
tions there is nothing distinctive about them.
Final disposition of these species, however, can
not be made until their types are examined.

Crossomitriumgoebelii C. Mll., Flora83: 335.
1897. Type. Venezuela, Tovar, 1800 m atum
Octobri 1890, infoliisadnatum, Goebel s.n. (K?,

RV?; not at M).

Crossomitrium phragmidiaceumC. Mlll., Flora
83: 335. 1897. Type. Venezuela, Cumbre de
Caracas, Goebel s.n. (K?, RV?; notat M).

CrossomitriumtenellumC. M{ll., Flora83: 335.
1897. Type. Venezuela, Tovar, 1800 m alt. in
foliisadrepens, Goebdl s.n. (K, RV?, notat M).

Crossomitrium wallisii C. Mull., Flora58: 545.
1875. Type. Colombia, prov. Antioquia, Fronti-
no, 8000 ped. altuminfoliis repens, Wallis(not
atH).

Thereisacollectionin NY that appearsto be a
fragment of the type which was sent to Mrs.
Britton. Inannotationsonthe packet both Britton
and Welch consider that the plantsin the packet
do not fit the description of C. wallisii. Inview
of Britton and Welch’s doubts about the NY
material it seems best to postpone adecision on
this species until authentic type materia is
examined.
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Figures 41-44. Crossomitrium sintenisii. Figure 41. Median leaf cells. Figure 42. Basal leaf
cells. Figure 43. Cross section of stem. Figure 44. Lateral leaf
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