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A suite of gametophytic and sporophytic characters
distinguishes Fissidens fontanus. The unequal vaginant
laminae are about 1/4–1/3 the leaf length, and minor lamina
is round and more or less free distally. In addition, costa
ends well below the leaf apex. In fertile specimens, the
clusters of 1–5 axillary, inconspicuous, dark sporophytes
in each perichaetium are distinctive. The sporophytes,
more prevalent than thought, are caducous and are often
found in the bottom of the herbarium packets. The short
seta is equal in length to that of operculum, and peristome
teeth are greatly reduced, often consisting of only the
truncated, undivided basal parts.
13. Fissidens hallianus (Sullivant & Lesquereux) Mitten,
J. Linn. Soc., Bot. 21: 560. 1885

#

#
#

#

Conomitrium hallianum Sullivant
& Lesquereux in C. F. Austin, Musci
Appalach., 108b. 1870; Fissidens
manateensis Grout; Octodiceras
hallianum (Sullivant & Lesquereux)
A. Jaeger

Plants to 120 × 6 mm. Stem
usually profusely branched;
axillary hyaline nodules absent;
central strand absent. Leaves in numerous pairs,
lanceolate to linear-lanceolate, acute, to 6.5 × 0.7 mm;
dorsal lamina narrowed proximally, usually ending before
insertion; vaginant laminae 1/4–1/2 leaf length, acute,
unequal in most leaves, minor lamina rounded above,
attached on or near costa, ± equal on proximal part of
stem, minor lamina ending near leaf margin; margin
± entire, elimbate or limbate in the proximal 2/3 or less of
vaginant laminae; costa ending 5–15 cells before apex,
bryoides-type; laminal cells 1-stratose, distinct, smooth,
slightly bulging, ± firm-walled, quadrate to oblong to
hexagonal, 10–15 × 9–11 µm. Sexual condition
cladautoicous; perigonia on elongate, axillary branches;
perichaetia terminal on mains stems and elongate, axillary
branches. Sporophytes 1–2 per perichaetium. Seta 0.7–
1.5 mm, often bent at the vaginula. Capsule theca erect,
radially symmetric, 0.4–0.8 mm; peristome anomalous,
teeth variable, undivided and often fenestrate to divided
2/3 their length, even in same capsule, nearly smooth to
papillose proximally, filaments with straight or spiral
thickenings or striations; operculum 0.4–0.6 mm.
Calyptra not seen. Spores 14–32 µm.
Flowing and non-flowing water over limestone,
granite, and bases of trees, especially abundant in
Taxodium-Nyssa swamps; Fla., Ill., La., Mass., Miss.,
N.J., N.C., Tex.
Fissidens hallianus, named for Elihu Hall, has been
confused with F. fontanus; they can be found growing
together and both have similar vaginant laminae,
although in F. hallianus there can be a weak limbidiuim
#

#

#

#

on the proximal margin. Moreover, the costa is longer
in F. hallianus than in F. fontanus. The sporophytes of F.
hallianus are terminal, the number per perichaetium
usually fewer than in F. fontanus, the seta is longer, relative
to the length of the capsule, and the peristome teeth are
complete. Sexual reproduction appears to be dependent
on seasonal exposure.
14. Fissidens appalachensis R. H. Zander, Bryologist
72: 406, figs. 1–8. 1969

Plants to 13 × 2–4 mm. Stem
unbranched and branched;
axillary hyaline nodules weak or
absent; central strand weak.
Leaves as many as 22 pairs,
ligulate to oblong-lanceolate,
obtuse-mucronate to acute, to 4 ×
0.3–0.5 mm; dorsal lamina
narrowed proximally, ending at
insertion or slightly before; vaginant laminae 1/2–2/3 leaf
length, equal in proximal leaves, unequal in distal leaves,
minor lamina ending between margin and costa or
rounded and ending on or near costa; margin entire but
sometimes serrulate distally, limbate on all laminae,
limbidium confluent at apex or ending a few cells before,
limbidial cells 2- to 5-stratose; costa percurrent or ending
in mucro, bryoides-type; laminal cells 1- to irregularly 2stratose, smooth, slightly bulging, firm-walled, irregularly
hexagonal, many somewhat elongate, 10–16 µm,
juxtacostal and basal cells of vaginant laminae somewhat
larger, quadrate to oblong. Sexual condition rhizautoicous or synoicous; perigonia and perichaetia on elongate
stems. Sporophytes 1–2 per perichaetium. Seta 4–4.5
mm. Capsule theca exserted, erect, radially symmetric
to slightly inclined, bilaterally symmetric, 0.6–0.85 mm;
peristome bryoides-type; operculum 0.4 mm. Calyptra
not seen. Spores 14–25 µm.
Crevices and surfaces of rocks submerged in swiftly
flowing but usually shallow water, sometimes partially
emergent; N.C., Pa., S.C., Tenn.
Fissidens appalachensis, restricted to rapidly moving
water, is distinguished by its habitat and strong limbidium.
It is most likely to be confused with an expression of F.
bryoides that is usually found on wet rocks and stones
along the edges of streams, but which differs in its smaller
size and weaker limbidium that at times can be partially
or completely absent. Laminal cells in size and shape,
vaginant laminae, sexuality, thecae, and peristomes in
both taxa are similar.
#
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15. Fissidens ventricosus Lesquereux, Mem. Calif. Acad.
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16. Fissidens bryoides Hedwig, Sp. Musc. Frond., 153.

Sci. 1: 7. 1868

Plants to 25 × 3.5 mm. Stem
unbranched and branched;
axillary hyaline nodules absent;
central strand weak. Leaves as
many as 35 pairs, lanceolate to
oblong-lingulate, acute to obtuseapiculate; to 5 × 0.9 mm; dorsal
lamina narrowed proximally,
ending at insertion, not decurrent;
vaginant laminae 1/2–2/3 leaf length, equal; margin ± entire,
limbate on all laminae, limbidium reaching apex or ending
a few cells before apex and a few cells above insertion of
dorsal lamina, limbidial cells 3- to 6-stratose; costa
± percurrent, bryoides-type; laminal cells 1-stratose, or
variably 2-stratose, smooth, slightly bulging, firm-walled,
irregularly quadrate to hexagonal, 8–13 µm, ± twice as
deep as wide. Sexual condition probably rhizautoicous;
perigonia not seen; perichaetia on elongate stems.
Sporophytes 1–2 per perichaetium. Seta stout, to 3 mm,
geniculate. Capsule theca emergent, erect, radially
symmetric, to 1.2 mm; peristome bryoides-type;
operculum 0.4 mm. Calyptra not seen. Spores 23–40
µm.
Attached to rocks and other substrates in rapidly
running streams, infrequently on wet rocks beside
streams; B.C.; Calif., Idaho, Oreg., Wash.
Fissidens ventricosus occurs along the Pacific Coast
of North America and at a disjunct site in northern Idaho
(see map in R. R. Ireland and W. B. Schofield 1967). It is
distinguished by its aquatic habitat, strongly limbate
leaves, variably 2-stratose laminal cells, short, thick,
geniculate seta, and emergent capsule. Plants usually
become black and covered with diatoms. The species
might be confused with F. rigidulus Hooker f. & Wilson,
but the latter, found in wet sites in the Americas from
Chile north to Mexico but not known in the United States,
has much smaller laminal cells and a long seta
characteristic of terrestrial species. The calyptra of F.
ventricosus is cucullate according to Ireland and
Schofield.
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Fissidens andersonii Grout;
F. bryoides var. incurvus (Starke)
Hübener; F. bryoides var. pusillus
(Wilson) Pursell; F. exiguus
Sullivant; F. exiguus var. falcatulus
(Renauld & Cardot) Grout;
F. pusillus (Wilson) Milde;
F. synoicous Sullivant; F. texanus
Lesquereux & James; F. viridulus
(Swartz) Wahlenberg; F. viridulus var. pusillus Wilson;
F. viridulus var. tamarindifolius (Turner) Grout; F. viridulus
var. texanus (Lesquereux & James) Grout
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Plants 3–11 × 0.9–3.2 mm. Stem unbranched and
branched; axillary hyaline nodules absent; central strand
usually present. Leaves as many as 20 pairs, lanceolate
to oblong-lanceolate or oblong-lingulate, acute to shortacuminate or obtuse-apiculate, to 0.8–2.7 × 0.2–0.5 mm;
dorsal lamina narrowed proximally, ending at or before
insertion, infrequently slightly decurrent; vaginant
laminae 1/2 leaf length, mostly equal; margin entire but
often serrulate distally, limbate on all laminae, limbidium
reaching apex or ending a few cells before or partially
absent to infrequently completely absent, limbidial cells
1–3-stratose; costa excurrent to ending as many as 6 cells
before apex, bryoides-type; laminal cells 1-stratose,
distinct, smooth, often slightly bulging, firm-walled,
irregularly hexagonal, a few elongate, 6.5–16 µm,
somewhat larger in proximal parts of vaginant laminae.
Sexual condition polyoicous; naked antheridia and
archegonia often in axils of distal leaves. Sporophytes
1–2 per perichaetium. Seta 1.4–10 mm. Capsule theca
exserted, erect, radially symmetric to ± inclined, bilaterally
symmetic, 0.2–1.2 mm; peristome bryoides-type;
operculum 0.5 mm. Calyptra cucullate smooth, to 0.5
mm. Spores 10–20 µm.
Soil in moist, shaded sites, stones and rocks (both
acidic and basic) in shaded areas, along streams,
sometimes inundated, infrequently around bases of trees;
Greenland; Alta., B.C., N.B., Nfld. and Labr. (Nfld.),
N.W.T., N.S., Nunavut, Ont., P.E.I., Que., Yukon; Ala.,
Alaska, Ariz., Ark., Calif., Colo., Conn., Del., Fla., Ga.,
Idaho, Ill., Ind., Iowa, Kans., Ky., La., Maine, Md., Mass.,
Mich., Minn., Miss., Mo., Mont., N.H., N. J., N. Mex.,
N.Y., N.C., N. Dak., Ohio, Okla., Oreg., Pa., R.I., S.C.,
S.D., Tenn., Tex., Utah, Vt., Va., Wash., W. Va., Wis.,
Wyo.; Mexico; West Indies; Central America; South
America; Europe; Asia.
Fissidens bryoides is a veritable kaleidoscope of
intergrading expressions. At one extreme is F. bryoides
in the strict sense, with plants gonioautoicous and the
limbidium, 1–3 cells thick, confluent at the leaf apex with
the percurrent to short-excurrent costa. At the other
extreme is the expression that has been singled out as
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F. exiguus, with plants rhizautoicous and the 1-stratose
limbidium usually restricted to the vaginant laminae of
perichaetial leaves. In rare cases the limbidium can be
absent from all leaves. All expressions, however, have
clear, distinct, 1-stratose, irregularly hexagonal laminal
cells, 6.5–16 µm, that in transverse section are no deeper
than wide, and that have smooth walls that can be slightly
bulging. H. A. Crum and L. E. Anderson (1981)
illustrated the major expressions found in the flora area.
Axillary, multicellular gemmae have been reported in
Indian specimens.
17. Fissidens arcticus Bryhn, Bryoph. Itin. Pol. Norv.,
57, plate 1, fig. 2. 1906

Plants to 14 × 3 mm. Stem usually
unbranched; axillary hyaline
nodules absent; central strand
weak. Leaves as many as 40 pairs,
lanceolate to oblong-lanceolate,
generally broadly acute, 0.4–1.5 ×
0.2–0.3 mm; dorsal laminae
narrowed proximally, often
ending well before insertion;
vaginant laminae 1/2–3/4 leaf length, ± equal, minor lamina
ending on or near margin; margin entire but often
± serrate distally, limbate on the vaginant laminae,
#

#

#

#

#

infrequently limbate on dorsal and ventral laminae of
perichaetial leaves, limbidial cells 1-stratose; costa usually
ending 2–3 cells before apex, bryoides-type; laminal cells
1-stratose, distinct, smooth, slightly bulging, firm-walled,
irregularly quadrate to hexagonal, 8–11 µm. Sexual
condition polyoicous, most frequently gonioautoicous;
naked antheridia often in axils of distal leaves.
Sporophytes 1 per perichaetium. Seta 1.75–6 mm.
Capsule theca exserted, usually erect, radially symmetric,
0.4–0.8 mm; peristome bryoides-type; operculum 0.6
mm. Calyptra not seen. Spores 14–20 µm.
Bare soil in small tufts in wet meadows, silt in frost
boils, rock crevices, also as slender strands among tuftforming bryophytes; Greenland; N.W.T., Nunavut,
Yukon; Alaska; n Europe.
Differing opinions have been expressed on the
taxonomic standing of Fissidens arcticus. According to
W. C. Steere (1978), it might be only an environmentally
induced expression of F. bryoides, but A. A. Frisvoll
(1981), who reported the species from Svalbard,
suggested that it be treated as a subspecies or variety of
F. bryoides. They and other previous workers (Steere
and G. R. Brassard 1974; M. A. Bruggeman-Nannenga
and E. Nyholm 1986), however, did not mention the
dimorphic stems, of which the fertile (perichaetial) ones
are shorter and have fewer pairs of leaves than the infertile
ones. That character and the tendency of the limbidium

Fissidens
to be expressed on all laminae of the leaves of perichaetial
stems but otherwise restricted to the vaginant lamina of
infertile stems distinguish F. arcticus.
18. Fissidens curvatus Hornschuch, Linnaea 15: 148.
1841
Fissidens milobakeri L. F. Koch

Plants 1.2–10 × 1–2.5 mm. Stem
unbranched and branched;
axillary hyaline nodules present;
central strand weak or absent.
Leaves as many as 25 pairs,
narrowly lanceolate to ovate–
lanceolate, acute to sharply acute
to short acuminate, to 1.9 × 0.3;
dorsal lamina narrowed proximally, ending before or at
insertion, infrequently ± decurrent; vaginant laminae
1/2–4/5 leaf length, ± equal, minor lamina ending on or
near margin; margin entire, limbate on all laminae,
limbidium confluent at apex or ending shortly before
apex, extending to base of dorsal lamina, limbidial cells
2–3-stratose; costa percurrent to excurrent, bryoides-type;
laminal cells 1-stratose, distinct, smooth, ± bulging, firmwalled, elongate, 7–22 × 4–13 µm, increasing in size
toward proximal part of leaf. Sexual condition
rhizoautoicous; perigonia gemmiform, proximal to
infertile and fertile stems. Sporophytes 1 per
perichaetium. Seta to 12 mm. Capsule theca exserted,
± erect, radially symmetric to inclined, arcuate, bilaterally
symmetic, 0.35–1.25 mm; peristome bryoides-type;
operculum 0.25–0.3 µm. Calyptra cucullate, smooth,
0.5 mm. Spores 11–18 µm.
Bare, shaded soil, often among grasses in open Quercus
forests and around bases of coastal shrubs; Calif.;
Mexico; West Indies; South America; Europe; Asia;
Africa; Pacific Islands (New Caledonia, New Zealand);
Australia.
Fissidens curvatus is distinguished by its delicate
dimorphic stems, usually long excurrent costa, limbidium
confluent at leaf apex, and slightly elongate laminal cells.
The theca is usually arcuate but can also be erect.
#

19. Fissidens taylorii Müller Hal., Syn. Musc. Frond. 1:
65. 1848

Plants 1.4–1.6 × 0.5–1 mm. Stem
unbranched; axillary hyaline
nodules present; central strand
absent. Leaves as many as 9 pairs,
lanceolate, acute to obtuseapiculate, to 0.5–1 × 0.1–0.2 mm;
dorsal lamina narrowed proximally, ending at insertion or
slightly before; vaginant laminae
1/2–2/3 leaf length, ± unequal, minor lamina ending near
margin; margin ± entire, elimbate or irregularly limbate,
#

#
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limbidium best developed on perichaetial and subtending
leaves, limbidial cells 1-stratose, infrequently 2-stratose;
costa ending 2–3 cells before apex to percurrent, bryoidestype; laminal cells 1-stratose, smooth, slightly bulging,
firm-walled, irregularly hexagonal, 9–11 µm, many
slightly longer than wide. Sexual condition rhizautoicous
and gonioautoicous; perigonia gemmiform, proximal to
infertile and fertile stems, and axillary. Sporophytes 1
per perichaetium. Seta 2–23.5 mm. Capsule theca
exserted, erect, radially symmetric to ± arcuate, bilaterally
symmetric; peristome bryoides-type; operculum 0.2 mm.
Calyptra and spores not seen.
Moist soil on banks of drainage ditches; Ark., Calif.;
Mexico; West Indies; South America; Pacific Islands (New
Zealand); Australia.
Fissidens taylorii, named in honor of the collector of
the type specimen, Thomas Taylor, an Irish botanist, has
been collected in the United State only twice. It is similar
to F. curvatus by virtue of its dimorphic stems and typical
bryoides-type peristome, but differs in its shorter costa
and weaker limbidium. The limbidium can be quite
variable; smaller leaves can be elimbate while larger leaves
are limbate on all laminae.
20. Fissidens scalaris Mitten, J. Linn. Soc., Bot. 12: 596.
1869
Moenkemeyera neonii E. B. Bartram;
Fissidens neonii (E. B. Bartram)
Grout

Plants 1.5–6 × 1 mm. Stem
unbranched and branched;
axillary hyaline nodules present;
central strand present. Leaves as
many as 16 pairs, oblong to
lanceolate, acute to shortacuminate, to 1.3 × 0.25 mm; dorsal lamina narrowed
proximally, ending well above or at insertion; vaginant
laminae ± 4/5 leaf length, ± equal, minor lamina ending
on or near margin; margin ± entire to crenulate-serrulate,
limbate on all laminae, limbidium variable, developed
best on vaginant laminae, ceasing well before apex,
limbidium cells 1-stratose; costa ending 2–5 cells before
apex to percurrent, bryoides-type; laminal cells 1-stratose,
distinct, smooth, somewhat bulging, firm-walled,
irregularly quadrate to hexagonal, 9–14 µm, increasing
somewhat in size and ± oblong in proximal parts of
vaginant laminae. Sexual condition rhizautoicous;
perigonia gemmiform, proximal to fertile and infertile
stems, and as branches along horizontal parts of stems.
Sporophytes 1 per perichaetium. Seta 2–6 mm. Capsule
theca exserted, erect, radially symmetric, 0.5–1.25 mm;
peristome anomalous, variable, even in same theca, teeth
undivided, imperfectly divided or divided 4/5 their length,
papillose distally, smooth proximally; operculum 0.22–
0.3 mm. Calyptra cucullate, smooth, to 0.45 mm. Spores
20–26 µm.
#
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#

#
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Bare, disturbed soil of stream banks and roadsides,
loess banks, often more or less buried; Ala., Fla., La.,
N.C., Okla., Tex; South America.
Fissidens scalaris, although widespread in the southern
part of the United States, is infrequently collected. It is
best distinguished by its dimorphic stems and undivided
to deeply divided, papillose peristome teeth. B. E.
Lemmon (1965) published photographs of the
development of plants, including perigonial, perichaetial,
and infertile stems, and peristome.

stones and rocks aside streams, and with expressions of
F. sublimbatus (R. A. Pursell 1997). Both of those species
have highly variable limbidia. The former, however, has
lanceolate to ligulate, acute to obtuse-apiculate leaves in
which the apiculus is poorly developed. The latter has
smaller laminal cells and ovate to lanceolate, rounded to
obtuse-apiculate leaves in which the apiculus is a single
sharply pointed cell.
22. Fissidens amoenus Müller Hal., Bot. Zeitung (Berlin)
5: 38. 1847

21. Fissidens obtusifolius Wilson, London J. Bot. 4:

Fissidens austinii Barnes; F. hallii
Austin; F. orcuttii Grout

196, plate 9, fig. b. 1845
Fissidens obtusifolius var. kansanus
Renauld & Cardot; F. obtusifolius
var. marginatus Flowers

Plants to 8 × 1.5 mm. Stem
branched; axillary hyaline nodules
absent; central strand weak or
absent. Leaves as many as 20
pairs, broadly ovate to oblong,
rounded to obtuse, infrequently
weakly apiculate in distal leaves, to 1.3 × 0.4 mm; dorsal
lamina narrowed proximally, ending at or before
insertion; vaginant laminae ± 1/2–4/5 leaf length, ± equal,
minor lamina ending on or near margin; margin ± entire,
elimbate or weakly to strongly limbate, limbidium
restricted to proximal parts of vaginant laminae of
perichaetial, perigonial and subtending leaves, or present
along entire length of vaginant laminae of most leaves,
or variable on all laminae of larger leaves, often
intralaminal in proximal parts of vaginant laminae, often
spurred in vaginant laminae; costa ending 2–11 cells
before apex, often spurred above, bryoides-type; laminal
cells 1-stratose, distinct, smooth, ± bulging, irregularly
quadrate to hexagonal, 6–15 µm. Sexual condition
cladautoicous, gonioautoicous, and possibly
rhizautoicous; naked archegonia occasionally in axils of
distal leaves. Sporophytes 1 per perichaetium. Seta to
3.5 mm. Capsule theca exserted, ± erect, radially
symmetric, to 0.8 mm; peristome bryoides-type;
operculum to 0.3 mm. Calyptra cucullate, smooth, 0.5
mm. Spores 20–29 µm.
Typically on limestone and limestone bearing
sandstone along streams and waterfalls, often near the
high-water level, sometimes inundated, infrequently on
bricks; Ont.; Ala., Ark., Colo., Conn., Fla., Ga., Ill., Ind.,
Iowa, Kans., Ky., La., Md., Mass., Mich., Minn., Mo.,
Nebr., N.Y., Ohio, Okla., Pa., Tenn., Tex., Utah, Va.,
W.Va., Wis.
The ovate to oblong, rounded to broadly obtuse leaves
on which the limbidium can be quite variable distinguish
Fissidens obtusifolius. It has been confused with an
expression of F. bryoides that typically occurs on acidic
#
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Plants to 4.5 × 1.5 mm. Stem
unbranched; axillary hyaline
nodules present; central strands
absent. Leaves as many as 10
pairs, ligulate to lanceolate, acute,
usually apiculate, to 1.8 × 0.25
mm; dorsal lamina narrowed
proximally, ending at insertion, not decurrent; vaginant
laminae ± 1/2 leaf length, acute, ± unequal, minor lamina
ending near margin; margin ± evenly crenulate-serrulate,
elimbate except for weak limbidium on proximal parts
of vaginant laminae of perichaetial leaves; costa
percurrent to ending as many as 5 cells before apex,
bryoides-type; laminal cells 1-stratose, distinct, smooth,
often strongly bulging, firm-walled, irregularly quadrate
to hexagonal, 8–11 µm, larger and ± oblong juxtacostally
in proximal parts of vaginant laminae. Sexual condition
rhizautoicous and gonioautoicous. Sporophytes 1 per
perichaetium. Seta to 5 mm. Capsule theca exserted,
erect, radially symmetric, to 0.6 mm; peristome bryoidestype; operculum 0.5 mm. Calyptra cucullate, smooth,
0.5 mm. Spores 11–16 µm.
Soil of stream banks and ravines, bases of trees in
cypress-gum swamps, sometimes on rotting wood; Ala.,
Fla., La., Miss., N.C., Tex.; Mexico; South America.
A small, attractive species, Fissidens amoenus can be
recognized by its distinct laminal cells, crenulate-serrulate
leaf margin, large, more or less oblong, pellucid cells in
the proximal parts of the vaginant laminae, and weak
limbidium restricted to the proximal parts of the vaginant
laminae of perichaetial leaves. The laminal cells have
been described as “inconspicuously 1-papillose” (H. A.
Crum and L. E. Anderson 1981, as F. hallii), but since
that condition is not always present it is perhaps best to
regard these cells as strongly bulging.
#
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23. Fissidens crispus Montagne, Ann. Sci. Nat., Bot., sér.
2, 9: 57. 1838

#

#

#
#
#

#

#
#

#
#
#

#

#

FISSIDENTACEAE

349

24. Fissidens sublimbatus Grout, Moss Fl. N. Amer. 1:
13, plate 13, fig. A. 1936

Fissidens limbatus Sullivant;
F. limbatus var. brevifolius (Cardot
& Thériot) Grout; F. limbatus var.
ensiformis Grout; F. pusillus var.
brevifolius Cardot & Thériot;
F. repandus Wilson; F. tortilis
Hampe & Müller Hal.

Plants to 10 × 3 mm. Stem
unbranched and branched;
axillary hyaline nodules absent; central strand present
or absent. Leaves as many as 20 pairs, elliptic to broadly
lanceolate to oblong-lingulate, acute, short-acuminate to
obtuse-apiculate, to 2 × 0.5 mm; dorsal lamina narrowed
proximally, ending before insertion to ± decurrent;
vaginant laminae 2/3–3/4 leaf length, equal; margin ± entire
but usually serrulate distally, limbate on all laminae,
limbidium usually ending a few cells before apex,
frequently edged by 1–2 rows of quadrate to oblong
chlorophyllose cells in proximal parts of vaginant
laminae, limbidial cells 1–2-stratose; costa percurrent to
ending 2–5 cells before leaf, infrequently short-excurrent,
bryoides-type; laminal cells 1-stratose, smooth, strongly
bulging, densely chlorophyllose, ± obscure, firm-walled,
irregularly quadrate to hexagonal, usually arranged in
discernable rows in distal part of leaf, 6–10 µm, twice as
deep as wide. Sexual condition gonioautoicous and
rhizautoicous. Sporophytes 1–2 per perichaetium. Seta
to 9 mm. Capsule theca exserted, inclined, bilaterally
symmetric to erect, radially symmetric, to 1 mm;
peristome bryoides-type; operculum 0.5 mm. Calyptra
cucullate, smooth, 0.8 mm. Spores 10–16 µm.
Moist shaded soil, over rocks near streams,
infrequently submerged by fluctuating water levels; Alta.,
B.C.; Ariz., Calif., Colo., La., Miss., Nev., N. Mex., Oreg.,
Tex., Utah, Wash.; Mexico; West Indies; Central America;
South America.
Three species belong to the Fissidens crispus complex;
F. crispus, F. minutulus, and F. sublimbatus. A welldeveloped limbidium and small (6–10 µm), bulging,
obscure laminal cells that in transverse section are twice
as deep as wide characterize all three.
Fissidens crispus, better known in western North
America as F. limbatus, is highly variable and widespread,
ranging widely in tropical America, where it also attains
its greatest variability. It is best distinguished by laminal
cells that are usually arranged in discernable rows in the
distal parts of leaves. The dorsal lamina is quite variable,
ending above the insertion to long-decurrent as in some
tropical expressions. Leaves, when dry, are usually
crispate. The limbidium is found on all or most leaves
and usually extends to or ends just before the apex.

Fissidens obtusifolius var. apiculatus
Grout

Plants to 6 × 1.5 mm. Stem usually
branched; axillary hyaline nodules
absent; central strand present.
Leaves as many as 22 pairs, ovate
to lanceolate, rounded to obtuseapiculate, apiculus formed of a
single, clear, sharp cell, to 1 × 0.1–
0.4 mm, perichaetial and larger leaves oblong to oblongligulate and lanceolate; dorsal lamina usually narrowed
abruptly proximally, often arched, ending well before
insertion; vaginant laminae 1/2–3/4 leaf length, ± equal,
minor lamina ending on or near margin; margin ± entire
but serrulate distally, elimbate or limbate, limbidium 1stratose, restricted to vaginant laminae or found to
variable degrees on all laminae, often conspicuously
intralaminal in proximal parts of vaginant laminae; costa
ending 2–5 cells before apex or percurrent, bryoides-type;
laminal cells 1-stratose, smooth, strongly bulging,
± obscure, usually arranged in discernable rows distally,
firm-walled, 6–10 µm, twice as deep as wide. Sexual
condition cladautoicous, gonioautoicous, and possibly
rhizautoicous. Sporophytes 1 per perichaetium. Seta to
5 mm. Capsule theca exserted, slightly inclined,
bilaterally symmetric to erect, radially symmetric, to 1
mm; peristome bryoides-type; operculum 0.3 mm.
Calyptra cucullate, smooth, 0.6 mm. Spores 14–23 µm.
Soil in arid areas, where plants are often partially
buried, often under overhanging rocks and boulders, and
in the shade of trees and shrubs; Alta.; Ariz., Calif., Colo.,
Kans., Nev., N.Mex., Okla., Tex., Utah, Wyo.; Mexico;
South America (Argentina); Africa.
Fissidens sublimbatus is closely allied to F. crispus but
is restricted to arid habitats. Indeed, it appears to be the
only species of the genus found in Death Valley. Stems
of F. sublimbatus are dimorphic, unlike the monomorphic
stems of F. crispus. Leaves of infertile stems are small,
ovate-lanceolate and usually apiculate, the apiculus
formed by a single, clear, sharp cell. The dorsal lamina
in these leaves usually ends well before the insertion, are
often arched, and the limbidium is most often restricted
to the vaginant laminae but can be absent. The 1-stratose
limbidium is best developed on perichaetial and larger
leaves, but ends below the leaf apex and is usually edged
by distinctly chlorophyllose cells. The percurrent costa
occurs mostly in perichaetial leaves. As in F. crispus, the
distal laminal cells are arranged in distinct rows.
#
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25. Fissidens minutulus Sullivant, Musc. Allegh., no.
183 (label 44). 1846

Plants 0.5–7.5 × 0.3 mm. Stem
unbranched; axillary hyaline
nodules absent; central strand
present or absent. Leaves as many
as 12 pairs, lanceolate to oblonglanceolate, occasionally narrowly
lanceolate, acute to rarely
apiculate, to 1.2 × 0.2–0.3 mm;
dorsal lamina narrowed proximally, ending at or sometimes before insertion; vaginant
laminae 1/2 leaf length, ± equal, minor lamina ending on
or near margin; margin entire but serrulate to denticulate
distally, limbate on all laminae, limbidium ending a few
to several cells before leaf apex, not reaching proximal
end of dorsal lamina, sometimes edged by 1 or more rows
of quadrate cells in proximal part of vaginant laminae,
limbidial cells 1-stratose; costa ending a few cells before
apex to percurrent, bryoides-type; laminal cells 1-stratose,
smooth, strongly bulging, ± obscure, firm-walled,
irregularly quadrate to hexagonal, mostly 6.5–10 µm, in
transverse section twice as deep as wide. Sexual condition
rhizautoicous. Sporophytes 1–2 per perichaetium. Seta
1–4.5 mm. Capsule theca exserted, usually erect, radially
symmetric, 0.2–0.8 mm; peristome bryoides-type;
operculum 0.3 mm. Calyptra cucullate, smooth, 0.5 mm.
Spores 10–16 µm.
Rocks and limestone along streams and in moist
shaded areas, occasionally on moist shaded soil; Ont.,
Que.; Ala., Ark., Calif., Fla., Ga., Ill., Ind., Kans., Ky.,
La., Mass., Mich., Minn., Miss., Mo., N.Y., N.C., Ohio,
Pa., S.C., Tenn., Vt., Va., Wis.; Europe.
Fissidens minutulus is often confused with an
expression of F. bryoides. The two have similar habits,
and both are found on rocks at edges of streams, although
F. minutulus is found principally on limestone, while F.
bryoides occurs mostly on acidic rocks. Moreover, the
laminal cells of F. minutulus are small (6–10 µm), strongly
bulging, and more or less obscure, unlike the somewhat
larger, more or less plane, distinct cells of F. bryoides. In
transverse section the laminal cells of F. minutulus are
twice as deep as wide, while those of F. bryoides are more
or less as deep as wide. Stems of F. minutulus are
unbranched while those of F. bryoides are branched.
#
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26. Fissidens pallidinervis Mitten, J. Linn. Soc., Bot. 12:
592. 1869
Fissidens garberi Lesquereux &
James; F. minutus Thwaites &
Mitten

Plants to 6 × 1 mm. Stem
branched and unbranched; axillary hyaline nodules absent;
central strand weak or absent.
Leaves as many as 18 pairs,
lingulate to lanceolate, rounded to
obtuse to broadly acute, to 1 × 0.25 mm; dorsal lamina
narrowed or rounded proximally, ending at insertion,
not decurrent; vaginant laminae ± 1/2–2/3 leaf length,
± unequal, minor lamina ending near margin; margin
serrulate, limbate, ± entire in proximal 1/ 3 – 1 / 2 of
perichaetial and subtending 1–2 pairs of leaves, limbidium
sometimes indistinct, limbidial cells 1-stratose; costa
ending 3–25 cells before apex, often spurred distally,
bryoides-type; laminal cells 1-stratose, pluripapillose,
obscure, firm-walled, irregularly quadrate to hexagonal,
4–8 µm, in transverse section usually twice as deep as
wide. Sexual condition rhizautoicous, cladautoicous,
rarely gonioautoicous. Sporophytes 1–2 per perichaetium. Seta to 2 mm. Capsule theca exserted, erect,
radially symmetric, to 0.6 mm; peristome scariosus-type;
operculum 0.3 mm. Calyptra cucullate, ± prorate, 0.3
µm. Spores 9–14µm.
Usually in damp areas around bases of trees, decaying
logs, occasionally limestone and soil; Fla., La.; Mexico;
West Indies; Central America; South America; Asia;
Africa.
Fissidens pallidinervis and F. elegans are the only
species of the genus in North America with small, obscure,
pluripapillose laminal cells. Fissidens pallidinervis,
however, is distinguished by a rounded to broadly acute
leaf apex, and a limbidium restricted to the lower parts
of vaginant laminae of perichaetial and one or two pairs
of subtending leaves. Axillary, stalked, multicellular,
clavate gemmae have been reported in Japanese
collections of F. pallidinervis.
#

#

27. Fissidens elegans Bridel, Muscol. Recent., suppl. 1:
167. 1806
Fissidens ravenelii Sullivant

Plants to 5.5 × 2 mm. Stem
unbranched and branched;
axillary hyaline nodules absent;
central strand weak. Leaves as
many as 12 pairs, oblong to
lanceolate, acute to obtuseapiculate, most ending in a clear,
sharp cell, to 1.8 × 0.4 mm; dorsal
lamina narrowed or rounded proximally, ending at or
before insertion, not decurrent; vaginant laminae 1/2–2/3
#
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leaf length, unequal, minor lamina ending near margin;
margin serrulate, limbate and entire to remotely
denticulate on proximal 2/3 or less of vaginant laminae of
most leaves of perichaetial stems, often absent from leaves
of infertile stems, limbidium intralaminal in part or
completely, limbidial cells 1-stratose; costa ending 2–4
cells before apex or percurrent, ending in apiculus,
infrequently short-excurrent, bryoides-type; lamina cells
1-stratose, pluripapillose, obscure, firm-walled, roundedhexagonal, 5–8 µm, twice as deep as wide. Sexual
condition rhizautoicous and gonioautoicous.
Sporophytes 1 per perichaetium. Seta to 5 mm. Capsule
theca exserted, erect, radially symmetric, to 0.8 mm;
peristome scariosus-type; operculum to 0.5 mm. Calyptra
cucullate, smooth, to 0.6 mm. Spores 9–13 µm.
Sandy and clayey soils along roadsides and streams,
banks of ravines, bluffs, loess banks, uprooted tree roots,
trunks of trees, decaying stumps, sandstone; Ala., Ark.,
Fla., Ga., Ill., Ind., Kans., Ky., La., Miss., Mo., Ohio,
Okla., S.C., Tenn., Tex., Va.; Mexico; West Indies; Central
America; South America.
The obscure, pluripapillose lamina cells and leaf apex
that terminates in a single, hyaline, sharply pointed cell
distinguish Fissidens elegans. The limbidium is quite
variable, occurring on the vaginant laminae of most leaves
of perichaetial stems to being absent from the leaves of
infertile stems. The species is close to F. pallidinervis (see
discussion under 26). H. A. Crum and L.E. Anderson

(1981) commented on a collection that was possibly made
in Lafayette, Wisconsin, a site quite distant from the
normal distribution of this species in North America.
28. Fissidens serratus Müller Hal, Bot. Zeitung (Berlin)
5: 804. 1847

Varieties 2 (1 in the flora): North America, Mexico, West
Indies, Central America, South America, Asia, Africa,
Pacific Islands.
28a. Fissidens serratus Müller Hal. var. serratus
Fissidens donnellii Austin

Plants to 2.8 × 1.5 mm. Stem
unbranched and branched; axillary hyaline nodules present;
central strand absent. Leaves as
many as 6 pairs, lanceolate, acute
to obtuse, to 1.5 × 0.2 mm; dorsal
lamina narrowed proximally,
ending at insertion, not decurrent;
vaginant laminae ± 1/2 leaf length, ± equal, minor lamina
ending on or near margin, often rounded and free; margin
serrate, often coarsely and irregularly so on vaginant
laminae, elimbate, or limbate and entire on proximal 1/2
or less of perichaetial leaves, limbidium weak, of 1–2
rows of cells, limbidial cells 1-stratose; costa percurrent
to ending as many as 3 cells before apex, bryoides-type;
#
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laminal cells 1-stratose, distinct, sharply 1-papillose, firmwalled, irregularly quadrate to hexagonal, 7–11 µm.
Sexual condition rhizautoicous; perigonial gemmiform,
proximal to perichaetial stems. Sporophytes 1 per
perichaetium. Seta to 3.5 mm. Capsule theca exserted,
erect, radially symmetric, to 0.5 mm; peristome scariosustype; operculum 0.5 mm. Calyptra cucullate, smooth,
0.4 mm. Spores 13–20 µm.
Decaying logs, living cypress trees; Fla.; Mexico; West
Indies; Central America; South America; Asia; Africa.
In North America, Fissidens serratus is restricted to
peninsular Florida, extending north to Leon and Jefferson
counties. The species is characterized by distinct, 1papillose laminal cells and sharply serrate leaf margin,
often coarsely and irregularly so on the vaginant laminae.
Perichaetial leaves can be limbate and entire on proximal
parts of vaginant laminae. Filamentous, muticellular
gemmae have been observed at the stem apices of African
plants. Variety leptochaete (Dusén) BruggemanNannenga & Pursell (tropical America, tropical Africa,
New Zealand) differs by having an intralaminal
limbidium on vaginant laminae of most or all leaves.

29. Fissidens submarginatus Bruch, Flora 29: 133.
1846
Fissidens kochii H. A. Crum & L. E.
Anderson

Plants to 5 × 2 mm. Stem
unbranched and branched;
axillary hyaline nodules absent;
central strand weak. Leaves as
many as 10 pairs, lanceolate to
lingulate, acute to obtuseapiculate, to 1.3 × 0.4 mm; dorsal
lamina narrowed abruptly proximally, ending at
insertion, not decurrent; vaginant laminae ± 1/2 leaf length,
equal; margin serrulate, limbate and entire on complete
length of vaginant laminae and often on proximal portion
of adjacent ventral laminae of all leaves except smallest,
limbidial cells 1-stratose; costa percurrent to ending 2–3
cells before apex, bryoides-type; laminal cells 1-stratose,
distinct, mammillose, firm-walled, quadrate to hexagonal,
7–9 µm. Sexual condition rhizautoicous; perigonia
gemmiform, proximal to fertile and infertile stems.
Sporophytes 1 per perichaetium. Seta to 3.5 mm. Capsule
theca exserted, erect, radially symmetric, to 0.6 mm;
peristome scariosus-type; operculum to 9.4 mm. Calyptra
cucullate, smooth, to 0.5 mm. Spores 11–23 µm.
#

Fissidens
Moist, disturbed soil and around bases of trees, mostly
in cypress swamps; La.; Mexico; West Indies; Central
America; South America; Africa.
Fissidens submarginatus is most likely to be confused
with F. leptophyllus. Both species have mammillose
laminal cells, serrulate leaf margin, and limbidium of 1stratose cells restricted essentially to vaginant laminae.
The limbidium is the best character by which these two
species are separated. In F. submarginatus the limbidium
consistently extends the entire length of the vaginant
laminae of most or all leaves, and on occasion extends a
short distance onto the proximal part of the adjacent
ventral lamina. In contrast, the limbidium in F.
leptophyllus consistently extends no more than 1/2 the
length of the vaginant laminae of most leaves. Minor
differences can also be found in the shape of the leaf
apex (usually apiculate vs. not apiculate), costa length
(ending 2–3 cells before the leaf apex vs. ending 2–6 cells
before the leaf apex), and cell size (7–9 µm versus 7–12
µm).
30. Fissidens leptophyllus Montagne, Ann. Sci. Nat.,
Bot., sér. 2, 14: 344. 1840
Fissidens reesei H. A. Crum & L. E.
Anderson

Plants to 7 × 2.5 mm. Stem
unbranched and branched;
axillary hyaline nodules absent;
central strand absent. Leaves as
many as 12 pairs, oblong to
lingulate, broadly acute to obtuse,
sometimes apiculate, to 1.4 × 0.5
mm; dorsal lamina narrowed proximally, ending at
insertion, not decurrent; vaginant laminae ± 1/2 leaf length,
± unequal, minor lamina ending near margin; margin
crenulate-serrulate but limbate and entire on proximal
1/3–1/2 of vaginant laminae of most leaves, limbidial cells
1-stratose; costa ending 2–6 cells before apex, bryoidestype; lamina cells 1-stratose, distinct, mammillose, firmwalled, irregularly hexagonal, 7–12 µm, smooth, larger,
± oblong, pellucid juxtacostally in proximal parts of
vaginant laminae. Sexual condition gonioautoicous.
Sporophytes 1 per perichaetium. Seta to 2 mm. Capsule
theca exserted, erect, radially symmetric, 0.5 mm;
peristome scariosus-type; operculum 0.4 mm. Calyptra
cucullate, smooth, 0.3–0.5 mm. Spores 10–16 µm.
Around bases of trees, decaying wood, infrequently
on soil, cypress-gum swamps; Fla., La.
The extent of the limbidium is the best way to
distinguish Fissidens leptophyllus from F. submarginatus.
The limbidium in F. leptophyllus is confined to the
proximal 1/2 or less of the vaginant laminae of most leaves,
#

#
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but in F. submarginatus the limbidium extends the entire
length of the vaginant laminae and sometimes onto the
proximal part of the adjacent ventral lamina of most or
all leaves.
31. Fissidens pellucidus Hornschuch, Linnaea 15: 146.
1841

Varieties 3 (1 in the flora): North America, Mexico, West
Indies, Central America, South America, Asia, Africa.
31a. Fissidens pellucidus Hornschuch var. pellucidus
Fissidens subcrenatus Schimper in
Müller Hal., Syn. Musc. Frond. 2:
531. 1851

Plants to 4.5 × 2 mm. Stem
unbranched; axillary hyaline
nodules absent; central strand
absent. Leaves as many as 9 pairs,
lanceolate, acute to obtuse, to 1.7
× 0.3 mm; dorsal lamina narrowed
proximally, ending at insertion, not decurrent; vaginant
laminae 1/2 leaf length, unequal, minor lamina ending
± midway between costa and margin, often narrowed
and ending on or near costa; margin ± entire to crenulate,
elimbate except for weak limbidium sometimes on
proximal half of vaginant laminae of perichaetial and
perigonial leaves; costa ending 3–7 cells before apex,
sometimes percurrent, bryoides-type; lamina cells 1stratose, distinct, smooth, firm-walled, hexagonal, 14–
18 µm. Sexual condition rhizautoicous; perigonial stems
short, proximal to elongate stems and on stems ± as long
as perichaetial stems. Sporophytes 1 per perichaetium.
Seta to 5 mm. Capsule theca exserted, erect, radially
symmetric, to 0.7 mm; peristome scariosus-type;
operculum to 0.7 mm. Calyptra cucullate, smooth, to
0.6 mm. Spores 9–11 µm.
Soil, rocks and stones (usually basic) in shaded ravines
and along streams, infrequently around bases of trees;
Ala., Fla., Ga., La.; Mexico; West Indies; Central America;
South America; Asia; Africa.
Fissidens pellucidus, a species principally tropical in
distribution, is best recognized by its shiny appearance
and distinct, guttulate, regularly hexagonal laminal cells.
The cell walls are smooth, although the guttulae can be
mistaken for papillae. In addition, the leaf margin is
elimbate except for an occasional weak limbidium on
the proximal parts of perichaetial leaves, and the vaginant
laminae either end ± midway between the costa and
margin or are narrowed and end on the costa. The plants,
especially the costae and stems, are often reddish.
#

# #

#
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32. Fissidens littlei (R. S. Williams) Grout, Moss Fl. N.
Amer. 1: 249. 1939
Moenkemeyera littlei R. S. Williams,
Bryologist 39: 40, plate 4. 1936

Plants to 3 × 2 mm. Stem unbranched and sparingly branched;
axillary hyaline nodules absent;
central strand absent. Leaves as
many as 8 pairs, ligulate, obtuseapiculate to acute, to 1.5 × 0.25
mm; dorsal lamina narrowed
proximally, ending at insertion or slightly decurrent;
vaginant laminae 1/2–2/3 leaf length, ± equal, minor lamina
ending on or near margin; margin crenulate, often
irregularly so on vaginant laminae, elimbate; costa ending
3–5 cells before apex, bryoides-type; lamina cells 1stratose, distinct, mammillose, firm-walled, irregularly
quadrate to hexagonal, oblate on margin, 8–10 µm,
somewhat larger, ± oblong in proximal parts of vaginant
laminae. Sexual condition rhizautoicous and gonioautoicous; perigonia gemmiform and on elongate stems.
Sporophytes 1 per perichaetium. Seta 1.4–1.8 mm.
Capsule theca exserted, erect, radially symmetric, to 0.5
mm long; peristome teeth anomalous, undivided,
papillose; operculum to 0.3 mm. Calyptra cucullate,
smooth, 0.3 mm. Spores 8–11 µm.
#

Walls of small pockets in gypsum sinkholes; N.Mex.
This rare Fissidens, named in honor of the American
botanist Elbert Little, is known only from the type locality
and was recently re-discovered there by K. W. Allred
(1998). The plants are pale green, probably the result of
their occurrence in small pocketlike depressions where
direct sunlight does not penetrate. The species has been
confused with F. amoenus, but differs from the latter by
its elimbate leaves, slightly smaller, mammillose laminal
cells, oblate marginal cells, absence of enlarged pellucid
cells in the proximal parts of the vaginant laminae, and
undivided, papillose peristome teeth.
33. Fissidens pauperculus Howe, Erythea 2: 97, fig. 1.
1894

Plants 2–3 × 1.5–2.5 mm. Stems
unbranched; axillary hyaline
nodules absent; central strands
weak. Leaves as many as 5 pairs,
oblong to oblanceolate to lanceolate, acute to short-acuminate, to
2.1 × 0.6 mm; margin crenulateserrulate but often sharply serrate
on distal parts of vaginant
laminae, elimbate; dorsal lamina usually narrowed
proximally, ending at insertion, not decurrent; vaginant
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laminae ± 1/2–2/3 leaf length, unequal, minor lamina ending
near margin; costa ending 6–15 cells before apex,
bryoides-type; laminal cells 1-stratose, distinct, smooth,
plane, firm-walled, long-hexagonal to oblong to regularly
quadrate, decreasing in size from costa to margin, medial
cells 10–54 × 12–25 µm, largest along costa, marginal
cells 9–15 µm, juxtacostal cells in vaginant laminae
pellucid, greatly enlarged. Sexual condition rhizautoicous
and gonioautoicous. Sporophytes 1 per perichaetium.
Seta 2.5–5 mm. Capsule theca exserted, usually inclined,
slightly arcuate, bilaterally symmetric, infrequently erect,
nearly radially symmetric, 0.7 mm; peristome scariosustype; operculum 0.3–0.8 mm. Calyptra cucullate,
smooth, 0.4 mm. Spores 9–13 µm.
Bare gravelly soil in dried stream beds and on banks,
sometimes found with F. crispus, often associated with
the Coast Redwood Forest (L. F. Koch 1951); B.C.; Calif.,
Oreg., Wash.
Fissidens pauperculus is distinguished by its short
costa, and smooth, plane laminal cells that gradually
decrease in size outwardly. P. A. Florschütz (1964)
equated specimens from Suriname with this species.
R. A. Pursell (1994b) demonstrated, however, that the
North American plants are different from those of South
America. Although close to the South American plants
that belong to F. inaequalis Mitten, the North American
species differs by its slightly smaller laminal cells and in

the absence of truncate-retuse vaginant laminae in the
perichaetial leaves.
34. Fissidens exilis Hedwig, Sp. Musc. Frond., 152,
plate 38, figs. 7–19. 1801

Plants to 2.5 × 2 mm. Stem
unbranched; axillary hyaline
nodules absent; central strand
absent. Leaves as many as 4 pairs,
lanceolate to oblong-lanceolate,
acute to obtuse-apiculate, to 2.1
× 0.4 mm; dorsal lamina ending
before insertion; vaginant laminae
2/ 5 leaf length, unequal, minor
lamina narrowed, ending on or near costa; margin of
dorsal and ventral laminae ± entire to crenate-serrulate,
crenate-dentate on vaginant laminae, elimbate; costa
percurrent to ending 2–3 cells before apex, bryoides-type;
laminal cells distinct, smooth, plane, firm-walled,
irregularly quadrate to irregularly hexagonal, 10–15 µm,
marginal cells slightly smaller, vaginant laminal cells
somewhat larger with 2–3 intralaminal rows irregularly
elongate. Sexual condition rhizautoicous; perigonia
gemmiform, proximal to perichaetial stems or scattered
over protonemata. Sporophytes 1 per perichaetium. Seta
2–9 mm. Capsule theca exserted, erect, radially
symmetric, infrequently slightly arcuate, bilaterally
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symmetric, to 0.7 mm; operculum 0.4–0.6 mm; peristome
scariosus-type. Calyptra cucullate, smooth, 0.5 mm.
Spores 11–14 µm.
Bare, damp soil of shaded banks and in seepage areas;
introduced; Que.; Ala., Ill., Ind., Ky., Maine, Md., Mich.,
Mo., N.J., N.Y., N.C., Ohio, Pa., Tenn., Vt.; Europe; Asia;
Africa; also introduced in West Indies.
Fissidens exilis, first reported for North America by
W. C. Steere (1950), is probably inadvertently introduced
from Europe. It can be distinguished from all other tiny
Fissidens in the flora area by the 2–3 rows of irregularly
elongate intralaminal cells in the vaginant laminae. Plants
of this species would be easily passed over were it not for
the persistent protonemata that often form dark green
velvetlike carpets over the substrate and the numerous
sporophytes that are produced. The gemmiform
perigonia are often seen scattered over the protonemata.
B. H. Allen et al. (2004) have reviewed and mapped the
distribution of F. exilis in North America.
35. Fissidens zollingeri Montagne, Ann. Sci. Nat., Bot.,
sér. 3, 4: 114. 1845
Fissidens kegelianus Müller Hal.

Plants to 5.5 × 3.0 mm. Stem
unbranched and branched;
axillary hyaline nodules absent;
central strand weak or absent.
Leaves as many as 12 pairs,
lanceolate to oblong-lanceolate,
rarely linear-lanceolate, acute or
infrequently obtuse, to 2.5 × 0.5
mm; dorsal lamina narrowed proximally, ending at
insertion, not decurrent; vaginant laminae ± 1/2 leaf length,
equal; margin entire but serrulate distally, limbate on all
laminae, limbidium confluent at apex or ending slightly
before, limbidial cells 1- or 2-stratose; costa percurrent
to short-excurrent, bryoides-type; laminal cells 1-stratose,
distinct, smooth, slightly bulging, firm-walled, irregularly
hexagonal, 6.5–18 µm, greatly enlarged, ± oblong,
± pellucid in juxtacostal patches in proximal portions of
vaginant laminae. Sexual condition rhizautoicous and
synoicous. Sporophytes 1–2 per perichaetium. Capsule
theca erect, radially symmetric to slightly arcuate,
bilaterally symmetric, 0.5–0.8 mm; peristome scariosustype; operculum to 0.8 mm. Calyptra cucullate, smooth,
0.6 mm. Spores 10–13 µm.
#

# # #

#

Damp calcareous soil and limestone rocks in ravines
and woods; Ala., Fla., Ga., La., Miss.; Mexico; West
Indies; Central America; South America; Asia; Africa.
Fissidens zollingeri is best distinguished by its usually
palmately arranged leaves, limbidium present on all
laminae of the leaf, and juxtacostal patches of enlarged,
oblong, pellucid cells in the proximal parts of the vaginant
laminae. The distal laminal cells are distinct, smooth,
and slightly bulging. It is closely related to two other
tropical species, F. angustifolius Sullivant and F.
yucatanensis Steere, both of which have limbate leaves
and groups of enlarged, pellucid cells in the proximal
parts of the vaginant laminae. The distal laminal cells of
those species, however, are mammillose. Axillary, stalked,
multicellular, clavate gemmae have been observed in
tropical specimens of F. zollingeri.
36. Fissidens closteri Austin, Bull. Torrey Bot. Club 5:
21. 1874

Subspecies 2 (1 in the flora): e North America; Asia
(China, Japan).
36a. Fissidens closteri Austin subsp. closteri
Plants to 0.65 × 0.4 mm. Stem
exceedingly short (transverse
section not observed); axillary
hyaline nodules absent; central
strand (?). Leaves in 2–3 pairs,
ovate to ovate-lanceolate, acute, to
0.58 × 0.14 mm; dorsal lamina
narrowed proximally, ending well
above insertion in larger leaves,
absent or nearly so in proximal leaves; ventral lamina
narrowed in larger leaves, absent or nearly so in proximal
leaves; vaginant laminae ± 2/3 leaf length, unequal, minor
laminanarrowed, ending on costa; margin ± entire; costa
percurrent to ending as many as 3 cells before apex,
reduced; laminal cells 1-stratose, distinct, smooth, plane,
firm-walled, quadrate to oblong, 9–25 × 9–14 µm,
marginal cells smaller, oblong to rhombic in proximal
portions of vaginant laminae. Sexual condition
rhizautoicous; perigonia gemmiform, proximal to
perichaetial stems. Sporophytes 1 per perichaetium. Seta
1–2.5 mm. Capsule theca exserted, erect, radially
symmetric, 0.18–0.37 mm; peristome scariosus-type;
operculum 0.18–0.28 mm. Calyptra mitrate, smooth,
0.12–0.28 mm. Spores 7–11 µm.
#

#

#

Fissidens
Rocks along streams in woods, probably subject to
flooding; Ind., N.J., R.I.
Subspecies closteri, originally collected near Closter,
New Jersey, is the smallest Fissidens in North America:
plants are practically stemless. It is probably more
abundant than its distribution reflects but goes unnoticed
because of its tiny size. It is distinguished by its size, a
more or less entire leaf margin, small laminal cells, minor
lamina narrowed distally to the costa, which is greatly
reduced or absent from the proximal leaves, and mitrate
calyptra. Subspecies kiusiuensis (Sakurai) Z. Iwatsuki
in China and Japan differs by its crenulate-serrulate leaf
margin and prorate calyptral cells.
37. Fissidens hyalinus Wilson & Hooker f., J. Bot.
(Hooker) 3: 89, fig. 2. 1841

Plants to 3.5 × 3 mm. Stem
unbranched; axillary hyaline
nodules absent; central strand
absent. Leaves as many as 6 pairs,
lanceolate, acute to obtuse,
sometimes apiculate, to 2.2 × 0.5
mm; dorsal lamina narrowed
proximally, ending at insertion,
not decurrent; vaginant laminae
1/3–1/2 leaf length, equal; margin entire but sometimes
± serrulate distally, limbate, limbidium 1–2 cells wide,
#

#
#

#

#
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ending before apex, often indistinct on vaginant laminae,
limbidial cells 1-stratose; ecostate, or costa consisting of
very short proximal vestige; laminal cells 1-stratose,
smooth, thin-walled, hexagonal to elongate-hexagonal,
31–67 × 14–34 µm, ± oblong in proximal portions of
leaves, particularly in vaginant laminae. Sexual condition
rhizautoicous; perigonia gemmiform, proximal to
perichaetial stems, and on elongate stems, to 1.2 mm.
Sporophytes 1 per perichaetium. Seta to 3 mm. Capsule
theca exserted, erect, radially symmetric, sometimes
slightly arcuate, bilaterally symmetric, to 0.4 mm;
peristome scariosus-type; operculum ± as long as theca.
Calyptra mitrate, prorate, 0.4 mm. Spores 9–13 µm.
Bare, clayey soil in shaded ravines, gorges, and dry
stream bottoms; Ky., La., Ohio, Pa., Tenn.; Asia.
Fissidens hyalinus (Latin hyalus, literally “of glass,”
alluding to the transparent, glasslike appearance) is
doubtless more common than previously thought. B. E.
Lemmon (1966) published a photograph showing a
perigonial stem and a perichaetial stem with attached
sporophyte. A. C. Risk (2002) gave a thorough account
of the distribution and habitat of this tiny moss. Plants
cannot be mistaken for any other species in North
America, owing to the ecostate leaves and smooth, large,
thin-walled laminal cells that shrink considerably when
dry.

