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6. Schistidium cinclidodonteum (Müller Hal.)
B. Bremer, Lindbergia 6: 108. 1980
Grimmia cinclidodontea Müller
Hal., Bot. Centralbl. 44: 387. 1890;
G. pacifica Lawton

Plants in open, occasionally
compact tufts or mats, olivaceous,
brownish, or nearly black. Stems
1–8 cm, sometimes denuded of
leaves at base, central strand
absent. Leaves usually curved to
falcate, sometimes falcate-secund when dry, linearlanceolate to ovate-lanceolate, concave proximally,
weakly keeled or concave distally, 1.4–5 mm, mainly 2stratose distally and with 2-stratose strips extending to
leaf base adjacent to costa; margins plane or somewhat
erect, rarely weakly recurved, smooth, 2-stratose; apices
rounded or acute, usually ending in a fleshy, multistratose
apiculus, rarely tipped with a short, denticulate awn; costa
percurrent, rarely short-excurrent, smooth; basal
marginal cells quadrate or short-rectangular; distal cells
quadrate or rounded, often angular, 6–11 µm wide,
smooth, sometimes weakly bulging-mammillose, weakly
sinuose. Sexual condition autoicous. Capsule reddish
brown, ovoid, cupulate, or short-cylindric, 1.3–1.8 mm;
exothecial cells mostly short-elongate or isodiametric,
usually irregularly angular, thin-walled, sometimes
trigonous; rim darker colored than capsule wall, often
red; stomata absent; peristome patent, 350–600 µm, red,
finely papillose, strongly perforated. Spores 8–13 µm,
smooth.
Capsules mature late spring to early summer. Wet or
dry rocks, often along intermittent watercourses; high
elevations (2000–3500 m); Calif., Idaho, Oreg., Wash;
Europe.
Schistidium cinclidodonteum and the closely related
S. occidentale are characterized by the long, often linearlanceolate and falcate leaves. Both species often form
large, rather flat mats over rock along watercourses. The
proboscis-like (discussed in S. Flowers 1973) fleshy
apiculus distinguishes the two from all other species of
the genus except S. crassithecium, which differs in having
a much smaller apiculus, and more erect, ovate-lanceolate
leaves. Examination of the type of Grimmia pacifica,
not recognized here, reveals that the only salient difference
between that taxon and S. cinclidodonteum is the
presence of a short, denticulate awn.
#

#

#

#

7. Schistidium confertum (Funck) Bruch & Schimper,
Bryol. Europ. 3: 99. 1845

#
#

Grimmia conferta Funck, Deutschl.
Moose, 18. 1820

Plants in compact, often flattish
cushions or tufts, olivaceous,
brown, or yellow-brown, rarely
nearly black. Stems 0.3–1.2(–2)
cm, central strand narrow or
absent. Leaves erect, sometimes
slightly curved, imbricate when
dry, ovate-lanceolate to ovate-triangular, obtusely keeled
or concave proximally, sharply keeled distally, 0.8–1.8
(–2) mm, 1-stratose or 2-stratose in striae distally; margins
recurved in medial sections, usually less recurved on one
side of leaf, rarely plane, smooth, 2-stratose, occasionally
3-stratose; apices usually acute, rarely sub-obtuse; costa
percurrent or excurrent as a short, spinulose-denticulate,
often flexuose awn, smooth; basal marginal cells quadrate
or short-rectangular, transverse walls usually thicker than
longitudinal walls, sometimes trigonous; distal cells
mostly isodiametric, rounded or angular, or shortrectangular, 5–8 µm wide, smooth, weakly sinuose.
Sexual condition autoicous. Capsule yellow-brown or
light reddish brown, short-cylindric or cupulate, rarely
campanulate, rarely becoming finely striate with age,
(0.5–)0.7–1 mm; exothecial cells mostly short-elongate,
mixed with patches of angular isodiametric cells, walls
unevenly thickened, trigonous; stomata present;
peristome patent to squarrose, sometimes twisted, 230–
320 µm, orange or yellowish red, coarsely papillose,
usually strongly perforated and with uneven margins.
Spores 8–12 µm, smooth or granulose.
Capsules mature late spring to early summer. Rocks
in somewhat shaded habitats; moderate to high elevations
(1000–3200 m); Greenland; Alta., B.C.; Alaska, Calif.,
Colo., Idaho, Mich., Nev., Utah, Wash., Wyo.; Eurasia.
Schistidium confertum is one of the smaller species of
the genus. It can be confused with S. dupretii and S.
frigidum. Schistidium dupretii is distinguished by its
consistently striate, larger, darker, and more cylindrical
capsules and its oblate basal marginal laminal cells versus
the quadrate or longitudinally short- rectangular marginal
cells of S. confertum. Also, S. dupretii lacks the thicker
transverse walls that characterize the basal marginal cells
of S. confertum. The leaf margins of S. confertum are
more weakly recurved than in S. dupretii, and it is usually
olivaceous, often with yellowish or brownish tones,
whereas S. dupretii is generally evenly brown.
#

#

#
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8. Schistidium crassipilum H. H. Blom, Bryophyt.
Biblioth. 49: 224, fig. 90. 1996

Plants in open, occasionally
compact tufts, olivaceous or
brownish, sometimes with yellow
or orange tones. Stems 1–3.5(–5)
cm, central strand distinct. Leaves
erect or slightly curved when dry,
ovate-lanceolate, sharply keeled
distally, 1.7–3.3 mm, 1-stratose
with 2-stratose striae or patches or
occasionally 2-stratose distally; margins recurved to well
just before the apex, often less recurved to nearly plane
on part of one side of leaf, usually denticulate near apex,
usually 2-stratose or 3-stratose; apices acute; costa
percurrent or excurrent as a denticulate, usually decurrent
awn, abaxial surface often papillose; basal marginal cells
quadrate or short-rectangular, transverse walls often
somewhat thicker than longitudinal walls, often
trigonous; distal laminal cells usually rounded or shortrectangular, 8–9 µm wide, weakly sinuose. Sexual
condition autoicous. Capsule red-brown, sometimes
orange-brown, elongate-cylindric to cylindric, 0.8–1.4
mm; exothecial cells mostly elongate, mixed with angularisodiametric cells, walls unevenly thickened and
somewhat curved, often trigonous; stomata absent or few;
peristome patent to squarrose, sometimes twisted, 300–
450 µm, red, densely to finely papillose, entire or strongly
perforated. Spores 8–11 µm, granulose or verruculose.
Capsules mature late spring to early summer. Open
to shaded often limestone rocks, common on artificial
substrata such as curbs; low to moderate elevations
(0–1000 m); B.C., Que.; Alaska, Idaho, Mont., Wash.;
Eurasia.
Schistidium crassipilum is distinguished by its unevenly
2-stratose leaves, its elongate-cylindrical to cylindrical
capsules, and the mostly elongate exothecial cells, with
their cell walls unevenly thickened and somewhat curved.
S. Flowers (1973) may have illustrated this species (as
Grimmia apocarpa), although details of the exothecial
cells that would confirm this are absent in his illustrations.
#

#

#

#

#

#

9. Schistidium crassithecium H. H. Blom ex B. H. Allen,
Mem. New York Bot. Gard. 93: 254, figs. 135, 136.
2005

Plants in compact cushions or
tufts, blackish olivaceous. Stems
0.4–1.2 cm, central strand distinct.
Leaves erect or erect-incurved,
sometimes with apices recurved
when dry, ovate-lanceolate, keeled
distally, 1.5–2 mm, 1-stratose or
sometimes 2-stratose in striae
distally; margins plane throughout
or sometimes narrowly recurved proximally, smooth, 2#

#

#
#

#

#

#

#

#

#

#
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stratose or multistratose distally; apices acute, usually
ending in a short, fleshy, multistratose apiculus, usually
rounded, but sometimes acute and hyaline tipped; costa
percurrent or short-excurrent, smooth; basal marginal
cells quadrate or short-rectangular; distal cells rounded,
subquadrate, or short-rectangular, 5–10 µm wide,
sometimes weakly bulging-mammillose, straight or
weakly sinuose. Sexual condition dioicous. Capsule light
brown, cupulate, or short-cylindric, 0.7–1 mm, sometimes
lightly furrowed when dry; exothecial cells mostly
irregularly elongate, mixed with patches of unevenly
angular cells, very thick-walled; rim red; stomata present;
peristome squarrose, 250–300 µm, reddish orange,
densely to finely papillose, strongly perforated. Spores
14–16 µm, smooth or granulose.
Capsules mature late spring to early summer.
Limestone rocks, often near streams and rivers but also
in glades and on exposed bluffs; low to moderate
elevations (200–400 m); N.B., Ark., Ill., Kans., Maine,
Mo., Nebr., Ohio, Pa., Tex., Wis.
Schistidium crassithecium is one of the most easily
recognized species of the genus. Even though usually
sterile, its thick leaf margins, appearing club-like in
transverse-section, but resembling marginal curvatures
macroscopically, and the fleshy apiculi that terminate the
leaves are distinctive characters. The fleshy apiculus, its
laminal areolation, and features of the sporophytes
appear to relate this species to S. cinclidodonteum and
S. occidentale.
10. Schistidium cryptocarpum Mogensen & H. H.
Blom, Lindbergia 15: 75, figs. 1, 2. 1990

Plants in cushions or low,
sometimes extensive tufts,
olivaceous or yellowish brown.
Stems 0.8–2.5 cm, central strand
distinct. Leaves erect or curved,
rarely falcate, imbricate when dry,
lanceolate to ovate-lanceolate,
strongly keeled distally, (0.9–)1.4–
2(–2.3) mm, 1-stratose; margins
usually recurved to just before the apex, proximally often
more broadly recurved on one side of leaf, distal 1/3 often
plane, smooth, 1-stratose with 2-stratose sections; apices
acute or sub-obtuse; costa excurrent as a denticulate,
flexuose, usually strongly decurrent awn, often embracing
part of the lamina, smooth; basal marginal cells shortrectangular, occasionally with transverse walls thicker
than longitudinal walls; distal cells mainly shortrectangular or quadrate, 7–10(–11.5) µm wide, smooth,
usually strongly sinuose. Sexual condition autoicous.
Capsule orange-brown or reddish brown, campanulate,
0.5–0.6 mm; exothecial cells short-elongate or
isodiametric, often more or less quadrate, thin-walled or
slightly thickened, small trigones usually present; stomata
#

#

#

#
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present; operculum rostrate; peristome rudimentary,
consisting of basal segments, or absent, yellowish,
papillose. Spores 8–12 µm, verruculose.
Capsules mature late spring to early summer. Shallow
crevices and cavities on basalt cliffs; low to moderate
elevations (60–1200 m); Greenland; N.W.T., Que.;
Alaska.
The long, usually strongly decurrent awns and the
campanulate capsules absent a distinct peristome separate
Schistidium cryptocarpum from other arctic species of
the geunus. Mogensen and Blom provided further details
on this species. It should be confused only with S.
flaccidum, a more southern species, which differs in
having a mamillate rostrum and a cupulate capsule.
11. Schistidium dupretii (Thériot) W. A. Weber,
Phytologia 33: 106. 1976
Grimmia dupretii Thériot,
Bryologist 10: 63, plate 8. 1907

Plants in open, occasionally
compact, often flattish tufts or
cushions, brownish-olivaceous,
brown, occasionally olivaceous.
Stems 0.5–2 cm, central strand
distinct. Leaves erect, occasionally
curved, imbricate when dry, ovatelanceolate, rarely ovate-triangular, keeled, 1–1.6(–2) mm,
1-stratose, sometimes 2-stratose in striae distally; margins
usually recurved to near apex, sometimes unequally,
rarely plane, smooth, 2-stratose, rarely 3-stratose; apices
acute or sub-obtuse; costa percurrent or excurrent as a
short, usually denticulate awn, smooth; basal marginal
cells oblate, occasionally quadrate, trigonous; distal cells
short-rectangular, rounded (ovate), or quadrate, 7–9
(–11) µm wide, smooth, straight or slightly sinuose.
Sexual condition autoicous. Capsule dark red-brown,
rarely lighter or yellowish, short-cylindric, 0.7–1.3 mm,
usually finely striate when empty; exothecial cells
isodiametric or short-elongate, often irregularly angular,
thin-walled, weakly trigonous; stomata present; peristome
patent to squarrose, 250–380 µm, red or reddish brown,
densely papillose, entire or weakly perforated. Spores
8–11(–13) µm, smooth.
Capsules mature late spring to early summer. Exposed
to semi-shaded rock in dry habitats; moderate to high
elevations (200–3300 m); Alta., B.C., Nfld. and Labr.
(Nfld.), N.W.T., Ont., Que.; Calif., Colo., Idaho, Mass.,
Mich., Minn., Miss., Mont., Nev., N.Y., N.Dak., Oreg.,
Pa., Utah, Vt., Wash., Wis., Wyo.; Eurasia.
The usually open, often flattish cushions or tufts,
imbricate leaves, and brownish coloration are
#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
#

#

#

distinguishing characters of Schistidium dupretii. It is
easily confused with some populations of S. confertum
(see comments thereunder) and S. frigidum, both of which
can form similarly colored low tufts or cushions. The
rectangular proximal marginal cells and the absence of
elongate exothecial cells in S. frigidum separate it.
12. Schistidium flaccidum (De Notaris) Ochyra, Nova
Hedwigia 48: 94. 1989
Anictangium flaccidum De Notaris,
Mem. Reale Accad. Sci. Torino 39:
254. 1836; Grimmia flaccida (De
Notaris) Lindberg
#

Plants in cushions, olivaceous,
light brown, or green. Stems 0.5–
2 cm, central strand indistinct.
Leaves erect or weakly curved
when dry, ovate-lanceolate to
ovate-triangular strongly keeled distally, 1.3–1.9(–2.4)
mm, 1-stratose, rarely with a few 2-stratose striae distally;
margins recurved to just before the apex, smooth, 2stratose with 1-stratose patches; apices acute; costa
excurrent as an often long, finely denticulate, straight or
flexuose, and sometimes decurrent awn, often embracing
part of the lamina, rarely percurrent, smooth; basal
marginal cells short-rectangular, usually with transverse
walls thicker than longitudinal walls; distal cells mainly
ovate or short-rectangular, 7–10 µm wide, smooth,
straight or slightly sinuose. Sexual condition autoicous.
Capsule orange-brown or yellow-brown, cupulate, 0.6–
0.9 mm; exothecial often irregularly angular, shortelongate or isodiametric, thin-walled or slightly thickened,
occasionally with small trigones; rim red; stomata present;
operculum mamillate; peristome absent or rudimentary,
consisting of basal segments, to 30 µm, yellowish or
orange-red, papillose. Spores 8–10 µm, granulose or
verruculose.
Capsules mature late spring to early summer. Rock in
open to shaded habitats; moderate to high elevations
(1500–3200 m); Alta.; Colo., Idaho, Nev.; Eurasia; Africa;
Atlantic Islands; Pacific Islands.
Schistidium flaccidum is characterized by long and
broad-based awns, light-colored capsules with red rims,
the rudimentary peristome, and the mamillate rostrum.
For comparison to the similar arctic taxon 10. S.
cryptocarpum, see the discussion thereunder.
#

#

#

·
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13. Schistidium flexipile (Lindberg ex Brotherus)
G. Roth, Eur. Laubm. 1: 563. 1904
Grimmia flexipilis Lindberg ex
Brotherus, Acta Soc. Sci. Fenn.
19(12): 92. 1892

#

#

Plants in compact tufts or mats,
(yellow-) green or olivaceous.
Stems 1.3–3(–4) cm, central strand
weak or absent. Leaves usually
curved, often falcate-secund,
sometimes erect, imbricate when
dry, narrowly ovate-lanceolate, keeled distally, 1.7–2.4
mm, 1-stratose to, rarely, 2-stratose in striae distally;
margins usually recurved to apex, smooth, usually 2stratose, sometimes 1-stratose or multistratose; apices
acute or sub-obtuse; costa percurrent or excurrent as a
smooth or weakly denticulate, usually non-decurrent,
flexuose awn, sometimes embracing part of the lamina,
smooth; basal marginal cells quadrate or shortrectangular; distal laminal cells quadrate or shortrectangular, 8–10 µm wide, smooth, sinuose. Sexual
condition autoicous. Capsule orange-brown or redbrown, short-cylindric to cylindric, 0.8–1.3 mm;
exothecial cells usually a mix of isodiametric, shortelongate, and oblate cells, thin-walled, walls often curved,
usually trigonous; stomata present; peristome recurved
#

#

to squarrose-recurved, sometimes twisted, 260–430 µm,
orange or reddish orange, weakly papillose, usually
strongly perforated. Spores 11–17 µm, granulose.
Capsules mature late spring to early summer. Dry to
seasonally moist rocks and ledges; low to moderate
elevations (0–500 m); Greenland; Nfld. and Labr. (Nfld.),
Nunavut, Que.; Eurasia.
The falcate, often distally secund leaves as well as the
green color readily characterize Schistidium flexipile. Its
short, narrow, and smooth-margined leaves also help to
distinguish is from the closely related S. apocarpum.
14. Schistidium frigidum H. H. Blom, Bryophyt.
Biblioth. 49: 181, fig. 70. 1996

Plants in open, occasionally
flattish tufts or cushions, olivaceous, often in part yellow-green,
rarely blackish. Stems 1–2(–4) cm,
central strand distinct or absent.
Leaves erect or slightly curved,
usually imbricate when dry,
narrowly ovate-lanceolate to
ovate-lanceolate, sharply keeled
distally, 1.1–2.1 mm, 1-stratose, rarely with 2-stratose
striae distally; margins recurved to just before the apex,
often denticulate distally, 1- or 2-stratose; apices acute
#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
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or somewhat obtuse; costa excurrent as a coarsely
denticulate, often slightly flexuose, usually decurrent awn,
rarely percurrent (in alpine habitats), smooth; some basal
cells sometimes much lighter than adjacent cells, often
hyaline, sometimes with yellowish walls, marginal cells
quadrate or elongate-rectangular, often strongly trigonous
or with more thickened transverse walls; distal cells often
of various shapes, short-rectangular or isodiametric,
sometimes ovate or sub-triangular, 6–10 µm wide, usually
strongly sinuose. Sexual condition autoicous. Capsule
red-brown, sometimes orange-brown, cylindric, 0.7–1.1
mm; exothecial cells irregularly shaped, isodiametric or
oblate, thin-walled or slightly thickened, trigonous; stomata present; peristome patent to squarrose, sometimes
revolute, 230–300 µm, orange-red or yellowish red,
densely to finely papillose, weakly perforated. Spores
10–14 µm, granulose or nearly smooth.
Capsules mature late spring to early summer. Rock in
open to shaded habitats; moderate to high elevations
(500–3300 m); Greenland; Alta., B.C., Nfld. and Labr.
(Nfld.), N.W.T., Nunavut, Ont., Que., Yukon; Alaska,
Colo., Idaho, Mich., Mont., Nev., N.Mex., Oreg., Wash.,
Wyo.; Eurasia.
Schistidium frigidum is rather common yet is one of
the more difficult taxa to determine with confidence, as
the examination of many leaves is often necessary before
the elongate basal marginal cells are obvious. Often,
some central basal cells are much lighter than adjacent
cells, and are often hyaline, and form contrasting patches,
which helps to identify the species. In contrast to S.
dupretii and S. confertum, which have a large proportion
of elongate exothecial cells, S. frigidum has exothecial
cells that are mainly isodiametric or oblate.
15. Schistidium frisvollianum H. H. Blom, Bryophyt.
Biblioth. 49: 87, fig. 25. 1996

Plants in cushions or tufts, orangebrown or olivaceous. Stems 0.5–
2(–3.5) cm, central strand distinct.
Leaves erect or slightly curved
when dry, ovate-lanceolate to
ovate-triangular, sharply keeled
distally, 1.3–2.4 mm, 1-stratose;
margins usually recurved to apex,
often sharply denticulate distally,
1-stratose or 2-stratose; apices acute; costa excurrent as
a coarsely denticulate, usually decurrent, straight or
flexuose awn, rarely percurrent, abaxial surface of the
awn usually papillose; basal marginal cells rectangular,
quadrate, or ovate; distal laminal cells quadrate or shortrectangular, 8–11 µm wide, papillose, strongly sinuose
often with pale yellowish walls. Sexual condition
autoicous. Capsule orange-brown or yellow when old,
sometimes red-brown, ovoid-cylindric, 0.65–1.1 mm,
#

#

#

#

occasionally striate; exothecial cells isodiametric or
oblate, often somewhat angular, thin-walled; stomata
present; peristome patent revolute, 220–330 µm, red,
densely papillose, usually weakly perforated. Spores 8–
11 µm, granulose or nearly smooth.
Capsules mature late spring to early summer. Fissures,
limestone and dolomites in Arctic fellfields, polygon fields,
and on dry ridges in tundra; low to moderate elevations
(0–300 m); N.W.T., Nunavut, Yukon; Alaska; Eurasia.
Schistidium frisvollianum is the most ornamented
species of the genus in the flora area. Its strongly papillose
lamina, decurrent and usually spiny-denticulate awns,
and denticulate leaf margins combine with its distinctive
orange-brown color to make it an easily recognizable
taxon. See the comments under 5. Schistidium boreale
regarding differences among the North American species
of Schistidium with papillose laminal cells.
16. Schistidium grandirete H. H. Blom, Bryophyt.
Biblioth. 49: 50, fig. 7. 1996

Plants in open, occasionally
compact tufts, yellow-brown or
dull red, often with yellowish or
olivaceous tones. Stems 1.2–7 cm,
central strand weak or absent.
Leaves erect or slightly curved
when dry, ovate-lanceolate, occasionally linear-lanceolate, keeled
distally, 1.7–2.6 mm, 1-stratose;
margins usually recurved to apex, smooth or weakly
toothed, 2-stratose or 1-stratose in spots; apices acute;
costa percurrent or short-excurrent as a smooth or weakly
denticulate, occasionally decurrent awn, abaxial surface
sometimes papillose; basal marginal cells shortrectangular or quadrate; distal cells mostly shortrectangular, 11–14 µm wide, strongly sinuose. Sexual
condition autoicous. Capsule orange- or red-brown,
short-cylindric or cupulate, 0.7–1.1 mm; exothecial cells
usually isodiametric, quadrate or irregularly angular,
usually mixed with a few elongate cells, thin-walled,
trigonous; stomata present or absent; peristome patent
to squarrose-recurved, often twisted, 330–530 µm, bright
red, papillose, usually strongly perforated. Spores 15–
21 µm, granulose or verruculose.
Capsules mature late spring to early summer. Rocks
and on moist mineral soil; low to moderate elevations
(0–600 m); Greenland; Nfld. and Labr. (Nfld.), N.W.T.,
Nunavut, Que.; Eurasia.
Schistidium grandirete is an arctic species characterized
by a distinctive orange-brown or dull red color and large
laminal cells. Differences between S. grandirete and the
similar arctic species 18. S. holmenianum are discussed
thereunder.
#

#
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17. Schistidium heterophyllum (Kindberg) T. T.
McIntosh, Bryologist 93: 468. 1990
Grimmia heterophylla Kindberg in
J. Macoun and N. C. Kindberg, Cat.
Canad. Pl., Musci, 64. 1892

Plants in open to compact, usually
fragile (individual stems easily
separated) tufts or mats,
olivaceous, brownish green, or
nearly black. Stems 1–2.5(–4) cm,
central strand distinct. Leaves
erect, rarely curved, usually imbricate when dry, ovatelanceolate to ovate-triangular, keeled distally, concave
proximally, (0.8)–1.6–2.4(–3) mm, 2-stratose distally;
margins plane or erect, sometimes incurved, smooth, 1stratose or 2-stratose; apices acute or somewhat obtuse;
costa usually excurrent as a spinulose-denticulate or
nearly smooth, usually straight, often very long decurrent
awn, smooth; basal marginal cells short-rectangular or
quadrate, sometimes with transverse walls thicker than
longitudinal walls, trigonous; distal cells quadrate, ovate,
or short-rectangular, 5–6(–8) µm wide, smooth, straight
or weakly sinuose. Sexual condition dioicous. Capsule
dark reddish brown, short-cylindric or cupulate, 0.8–1.1
mm; exothecial cells isodiametric or oblate, usually thinwalled; stomata present; peristome patent, 350–550 µm,
red, finely papillose, strongly perforated. Spores 10–13
µm, finely papillose.
Capsules mature late spring to early summer. Rock in
open to shaded habitats; moderate elevations (300–1200
m); B.C.; Idaho, Wash.
The imbricate, concave, and long-awned leaves (the
concentration of awns at growing tips of the branches
resemble brushes), with plane or erect margins and 2stratose distal laminae, along with the ease by which
patches fragment into individual stems, make Schistidium
heterophyllum, in most cases, an easily recognized species,
even though it is usually sterile. Schistidium tenerum is
similar in most of these characters, but is much smaller
and usually forms more compact cushions. Also, its distal
laminae are unevenly 2-stratose, its leaf margins are
recurved, and its awns are often strongly flexuose when
dry. Where their ranges overlap in arid regions of western
North America, S. heterophyllum can be easily mistaken
for the macroscopically similar Grimmia laevigata. Both
species are usually sterile, are of the same coloration
and size, and have similar leaf characteristics. These
taxa can be separated by a number of characters: the
costa is pronounced on the abaxial leaf surface of
#
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S. heterophyllum and forms a distinct ridge, whereas the
costa of G. laevigata is flat or only weakly raised above
the laminal surface, its leaves are usually broader and
not as imbricate when dry, its distal leaf cells are wider
(7–9) than those of S. heterophyllum (5–6), and its leaves
usually narrow considerably more to the stem base than
do those of S. heterophyllum.

#

#

18. Schistidium holmenianum Steere & Brassard,
Bryologist 79: 208, figs. 1–16. 1976

Plants usually in extensive open
tufts or mats, dull black or dark
red-brown. Stems 2–13 cm,
central strand absent. Leaves
curved or erect when dry,
narrowly ovate-lanceolate, usually
sharply keeled distally, 1.6–2.8
mm, 1-stratose distally, sometimes
with 2-stratose striae near costa
proximally; margins recurved to just before the apex,
often less recurved or nearly plane on one side of leaf,
smooth or slightly denticulate near apex, 1-stratose or
2-stratose; apices acute; costa percurrent or excurrent as
a smooth or weakly denticulate awn, abaxial surface
smooth or weakly papillose; basal marginal cells quadrate
or short-rectangular; distal cells mostly short-rectangular,
7–9 wide, smooth, usually sinuose, walls usually orangebrown. Sexual condition dioicous. Capsule dark brown,
short-cylindric or cupulate, 0.6–0.9 mm; exothecial cells
isodiametric, quadrate, often irregularly angular, or
elongate, cell walls thin, trigonous; stomata present;
peristome patent, 275–440 µm, orange-red, usually
densely papillose and strongly perforated. Spores 14–25
µm, verruculose.
Capsules mature late spring to early summer. Over
soil, litter, and amongst plant bases in Arctic fens and
tundra, often along drainage channels; low elevations
(0–100 m); Greenland; N.W.T., Nunavut; Eurasia.
Schistidium holmenianum does not grow on rock, but
rather forms large tufts or mats over soil, or amongst
litter and plants in arctic habitats. Schistidium grandirete
grows in similar habitats but also on rock. The presence
of sporophytes, the lighter color of the plants, the absence
of orange-brown cell wall coloration, a more papillose
costa, and the consistently larger cells separate S.
grandirete from S. holmenianum. Although reported
from North America, S. andreaeopsis (Müller Hal.)
Lazarenko has been omitted in this treatment. All
specimens that were examined, including those named
#

#

#
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as S. andreaeopsis, fall into the descriptions of S.
holmenianum as provided by Steere and Brassard and
H. H. Blom (1998). According to Blom, S. andreaeopsis
has larger and more sinuose distal laminal cells, darker
red-orange cell walls, a much weaker costa, and
predominantly 1-stratose and denticulate or papillosedenticulate leaf margins.
19. Schistidium liliputanum (Müller Hal.) Deguchi, J.

longitudinal walls. The tiny, sometimes campanulate
capsules, often well hidden in the perichaetial leaves, are
also useful when identifying S. liliputanum.
20. Schistidium maritimum (Turner ex Robt. Scott)
Bruch & Schimper, Bryol. Europ. 3: 102. 1845

#
#

Sci. Hiroshima Univ., Ser. B, Div. 2, Bot. 16: 229. 1979
Grimmia liliputanum Müller Hal.,
Nuovo. Giorn. Bot. Ital., n. s. 5:
188. 1898

Plants in compact to open cushions, (dark) olivaceous or reddish
brown, sometimes with rusty
tones. Stems 0.5–2 cm, central
strand distinct. Leaves curved,
occasionally erect when dry,
narrowly ovate-lanceolate to ovate-lanceolate, keeled
distally, 1.3–2.1 mm, 1-stratose, occasionally 2-stratose
in striae distally; margins recurved to near apex, often
unequally, smooth or weakly denticulate, 2-stratose;
apices acute or somewhat obtuse; costa percurrent or
excurrent as a long, often flexuose, spinulose-denticulate
or denticulate awn, abaxial surface smooth or weakly
papillose; basal marginal cells usually short-rectangular,
with transverse walls thicker than longitudinal walls;
distal cells short-rectangular or rounded, 7–9 µm wide,
smooth, straight or slightly sinuose. Sexual condition
autoicous. Capsule yellowish brown or brown, shortcylindric, cupulate, or somewhat campanulate, 0.4–0.8
mm; exothecial cells oblate or isodiametric, often
quadrate, thin-walled; stomata present; peristome patent
to squarrose, 200–350 µm, brownish or pale yellow,
papillose, perforated. Spores 10–12 µm, finely papillose.
Capsules mature late spring to early summer. Rock in
open to shaded habitats; low to moderate elevations
(100–1200 m); N.B., Nfld. and Labr. (Nfld.), N.S., Que.;
Ark., Conn., Ill., Maine, Mass., Mich., Minn., Miss.,
N.H., N.J., N.Y., N.C., Pa., Tenn., Vt., Va., W.Va., Wis.;
e Asia.
Schistidium liliputanum is distinguished from other
species of the genus by the combination of its small size,
narrowly ovate-lanceolate leaves, the often flexuose,
spinulose-denticulate and long awns, and the leaf basal
marginal laminal cells with transverse walls thicker than
#

#

#

#

#

#

#

#

#

#
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# ##
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Grimmia maritima Turner ex Robt.
Scott, Trans. Dublin Soc. 3: 158,
plate 1. 1803; Schistidium
maritimum subsp. piliferum
(I. Hagen) B. Bremer

# ##

Plants in tufts, olivaceous, often
brownish. Stems 0.8–5 cm,
central strand absent. Leaves
usually curved, sometimes erect,
often somewhat contorted when dry, ovate-lanceolate to
linear-lanceolate, keeled, (1.2–)1.5–2.6(–4) mm, usually
2-stratose distally; margins usually plane distally, recurved
proximally, smooth or papillose, 2-stratose or 3-stratose,
rarely 4-stratose distally; apices acute or blunt, sometimes
ending in a short, fleshy, multistratose apiculus; costa
percurrent, rarely excurrent as a short denticulate awn,
with guide cells and one or two stereid bands, abaxial
surface usually slightly papillose; basal marginal cells
quadrate or short-rectangular, often trigonous; distal
laminal cells isodiametric, rounded or angular, sometimes
short-rectangular, 7–11 µm wide, smooth or weakly
papillose, sometimes weakly bulging-mammillose,
straight or slightly sinuose. Sexual condition autoicous.
Capsule dark reddish brown or dark brown, ovoid,
cupulate, or campanulate, 0.6–1.3 mm; exothecial cells
usually angular, isodiametric, occasionally elongate,
thick-walled; stomata present; peristome patent to
revolute, 200–500 µm, red, papillose, often strongly
perforated. Spores 15–30 µm, granulose.
Capsules mature late spring to early summer. Rocks
within or near the spray zone along coasts; low elevations
(0–20 m); Greenland; B.C., N.B., Nfld. and Labr. (Nfld.),
N.S., P.E.I., Que.; Alaska, Calif., Maine, Mass, Oreg.,
Wash.; Eurasia.
Schistidium maritimum is one of the easiest species of
the genus to identify. Its usually 2-stratose distal laminae,
well developed stereid bands, usually small and often
campanulate capsules, and coastal habitat are distinctive.
Subspecies piliferum, characterized by the presence of
awns and a single stereid layer, is not recognized here;
further study is needed.
#

#
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21. Schistidium occidentale (Lawton) Churchill,
Advances Cladist. 1: 143. 1981
Grimmia occidentalis Lawton, Bull.
Torrey Bot. Club 94: 461, figs. 1–15.
1967

Plants in open to occasionally
compact tufts or mats, olivaceous,
often (red-)brown or nearly black.
Stems 1–6 cm, sometimes denuded
of leaves at base, central strand
absent. Leaves usually curved to
falcate, sometimes falcate-secund or erect when dry,
linear-lanceolate to ovate-lanceolate, concave proximally,
weakly keeled or concave distally, 1.4–4(–6) mm, 1stratose with a few 2-stratose striae or patches distally;
margins plane or somewhat erect, rarely weakly recurved,
smooth, 2-stratose; apices rounded or acute, usually
ending in a fleshy, multistratose apiculus; costa
percurrent, rarely short-excurrent, smooth; basal
marginal cells quadrate or short-rectangular; distal cells
quadrate or rounded, often angular, 6–11 µm wide,
smooth, sometimes weakly bulging-mammillose, weakly
sinuose. Sexual condition autoicous. Capsule reddish
brown, ovoid, cupulate, or short-cylindric, 1.3–2 mm;
exothecial cells mostly short-elongate or isodiametric,
usually irregularly angular, usually thin-walled,
sometimes trigonous; rim darker colored than capsule
wall, often red; stomata absent; peristome patent, 350–
550 µm, red or orange-red, finely papillose, entire or
perforated. Spores 9–12 µm, smooth.
Capsules mature late spring to early summer. Wet or
dry rocks, often along intermittent watercourses; high
elevations (2000–3500 m); Calif., Colo., Idaho, Mont.,
Oreg., Nev., Utah, Wash., Wyo.
See comments under 6. Schistidium cinclidodonteum.
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22. Schistidium papillosum Culmann in J. Amann et al.,
Fl. Mouss. Suisse 2: 386. 1918

Plants in open tufts or mats,
usually olivaceous, often with red,
yellow, brown, or orange tones,
rarely nearly black. Stems 1–10
cm, central strand indistinct or
absent. Leaves erect or curved
when dry, ovate-lanceolate,
sharply keeled distally, (1.2–)1.6–
2.4 mm, 1-stratose, sometimes
with 2-stratose striae distally; margins recurved to near
apex, often denticulate distally, usually 2-stratose,
occasionally in more than one row; apices acute; costa
percurrent or excurrent as a denticulate or spinulose,
often flexuose, usually non-decurrent awn, abaxial
surface papillose; basal marginal cells quadrate or shortrectangular, usually trigonous; distal cells short#
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rectangular, angular, or ovate, 8–10 µm wide, papillose,
sinuose. Sexual condition autoicous. Capsule dark redbrown or brown, short-cylindric, 0.9–1.4(–1.75) mm;
exothecial cells isodiametric or short-elongate, thinwalled, sometimes with small trigones; stomata present;
peristome patent to erect, twisted, red- or orange-brown,
300–500 µm, papillose, entire or weakly perforated.
Spores 10–13 µm, granulose or verruculose.
Capsules mature late spring to early summer. Rock,
rarely on tree bark, in mesic habitats; low to high
elevations (0–2000 m); Greenland; Alta., B.C., Man.,
N.B., Nfld. and Labr. (Nfld.), N.W.T., N.S., Nunavut,
Ont., Que., Yukon; Ala., Alaska, Colo., Idaho, Mich.,
Minn., Mont., N.Y., Oreg., Wash.; Eurasia.
See comments under 5. Schistidium boreale regarding
differences among the North American species of the
genus with papillose laminal cells.
23. Schistidium pulchrum H. H. Blom, Bryophyt.
Biblioth. 49: 119, fig. 41. 1996

Plants in open to compact tufts,
(yellow-)green, olivaceous,
sometimes brownish or blackish.
Stems 1.2–5 cm, central strand
distinct. Leaves erect or curved,
sometimes imbricate but usually
with spreading leaf tips, sometimes
weakly contorted, ovatelanceolate, sharply keeled distally,
1.5–2.3 mm, 1-stratose, rarely 2-stratose in striae distally;
margins usually recurved to near apex, smooth but
sometimes slightly toothed along decurrent portion of
awn, 1- or 2-stratose; apices acute or sub-obtuse; costa
usually excurrent as a denticulate or spinulosedenticulate, straight or flexuose, usually bright white
(sharply contrasting with the lamina), strongly decurrent
awn, smooth; basal marginal cells quadrate or
rectangular, trigonous; distal laminal cells variable in
shape and size, isodiametric or short-rectangular, strongly
trigonous, often guttulate and, occasionally, with stellate
lumina, especially at mid leaf, 8–11 µm wide, smooth,
strongly sinuose. Sexual condition autoicous. Capsule
orange-brown or reddish brown, cylindric, 0.8–1.3 mm;
exothecial cells often irregularly shaped, mostly
isodiametric or oblate, occasionally mixed with a few
elongate cells, thin-walled, walls sometimes curved, often
with small trigones; stomata present; peristome patent
to recurved, often twisted, 250–450 µm, red, densely
papillose, usually weakly perforated. Spores 11–15 µm,
finely granulose.
Capsules mature late spring to early summer. Rocks
in somewhat shaded habitats; low to high elevations
(0–2500 m); Greenland; Alta., B.C., Man., Nfld. and
Labr. (Nfld.), NWT., Nunavut, Ont., Que., Sask., Yukon;
Alaska, Colo., Mich., Minn., S.Dak., Utah, Wis.; Eurasia.
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Although Schistidium pulchrum is variable in color
and size, its bright awns that sharply contrast with the
leaves and its strongly trigonous laminal cells, sometimes
forming stellate lumina, especially near mid leaf,
distinguish it.
ˆ

24. Schistidium rivulare (Bridel) Podpera, Beih. Bot.
Centralbl. 28(2): 207. 1911
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Grimmia rivularis Bridel, J. Bot.
(Schrader) 1800(1): 276. 1801;
G. alpicola var. rivularis (Bridel)
Wahlenberg; G. platyphylla Mitten;
Schistidium platyphyllum (Mitten)
Persson; S. rivulare subsp. latifolium
(J. E. Zetterstedt) Bremer;
S. submuticum subsp. arcticum
H. H. Blom

Plants in open to compact, often extensive, tufts or mats,
dark green, olivaceous, or brown, often yellow green
distally, rarely nearly black. Stems 1.2–10(–18) cm,
central strand distinct. Leaves erect, often curved towards
stem when dry and somewhat imbricate, sometimes
secund, often slightly contorted when dry, ovatelanceolate to ovate-triangular, keeled or concave
proximally, keeled distally, 1.2–3.2 mm, 1-stratose,
occasionally with 2-stratose striae or patches distally;
margins usually recurved to past mid leaf, sometimes to
near apex, rarely plane, denticulate or smooth distally,
1- or 2-stratose, rarely 3-stratose, often in more than one
row; apices acute or obtuse, sometimes ending in a series
of pellucid cells; costa sub-percurrent or percurrent,
sometimes as a short, smooth or weakly denticulate awn,
smooth; basal marginal cells mostly quadrate; distal
laminal cells angular, isodiametric or short-rectangular,
7–9(–11) µm, smooth, slightly sinuose. Sexual condition
autoicous. Capsule red-brown or yellowish green, rarely
almost black, short-cylindric, cupulate, or campanulate,
0.6–1.1 mm; exothecial cells isodiametric, usually
irregularly angular, or elongate, sometimes rounded,
unevenly thickened or thick-walled, often trigonous; rim
usually darker than capsule wall; stomata present;
peristome patent, squarrose-recurved, or revolute, 350–
570 µm, dark red, densely papillose, usually weakly
perforated. Spores 14–24 µm, granulose.
Capsules mature late spring to early summer. Wet to
dry rocks in or along water courses and lakes, sometimes
along seasonally irrigated ledges or cliffs, rarely on
concrete or mineral soil; low to high elevations (0–4600
m); Greenland; Alta., B.C., Man., N.B., Nfld. and Labr.
(Nfld.), N.W.T., N.S., Nunavut, Ont., P.E.I., Que., Sask.,
Yukon; Alaska, Ariz., Calif., Colo., Conn., Del., Idaho,
Ill., Ind., Iowa, Kans., Ky., Maine, Md., Mass., Mich.,
Minn., Miss., Mo., Mont., Nebr., Nev., N.H., N.J.,
N.Mex., N.Y., N.C., N.Dak., Ohio, Okla., Oreg., Pa.,
R.I., S.Dak., Tenn., Utah, Vt., Va., Wash., W.Va., Wis.,

Wyo.; South America; Eurasia; Africa; Atlantic Islands;
Australia; Antarctic.
Schistidium rivulare is the most variable and widely
distributed species of the genus in North America. A
myriad of forms have been recognized at various
taxonomic levels, but none more than the smaller and
more triangular-leaved form (e.g., S. platyphyllum and
S. rivulare subsp. latifolium). H. H. Blom (1998)
separated S. platyphyllum mainly using the thickness and
shape of the exothecial cells, with S. rivulare having short,
thick-walled, irregular cells and S. platyphyllum having
more or less regular, thin-walled, and elongate cells. These
features, however, at least within North American
specimens, vary from place to place and sometimes
between capsules in the same collection. Other characters
used to separate the taxa, such as the more keeled leaves
of S. rivulare and its absence of an awn, also are variable.
Differences between S. rivulare and the closely related S.
subjulaceum are discussed under the latter species.
Schistidium rivulare is sometimes confused with S.
agassizii, also found along watercourses, but it is readily
separated by its more ovate, distally keeled leaves with
recurved margins. Schistidium alpicola Hedwig is a name
that has been frequently applied to this complex, but is
no longer useful (see Blom for further discussion).
25. Schistidium robustum (Nees & Hornschuch) H. H.
Blom, Bryophyt. Biblioth. 49: 149. 1996
Grimmia robusta Nees &
Hornschuch in C. G. D. Nees et al.,
Bryol. Germ. 2(1): 123, plate 20, fig.
9. 1827

#
#

#

#

Plants in open to compact tufts,
olivaceous, sometimes brownish
or yellowish. Stems 1–5 cm,
central strand distinct. Leaves
erect or curved when dry,
narrowly ovate-lanceolate to ovate-lanceolate, sharply
keeled distally, 1.6–3 mm, 1-stratose, rarely with 2stratose striae distally; margins recurved to near apex,
smooth, 1- or 2-stratose; apices acute, rarely somewhat
obtuse; costa usually long-excurrent as a spinulosedenticulate, usually decurrent awn, rarely percurrent,
smooth; basal marginal cells quadrate or oblate,
trigonous; distal laminal cells short-rectangular,
occasionally isodiametric, 8–11 µm wide, strongly
sinuose. Sexual condition autoicous. Capsule light brown
or red-brown, cylindric to elongate-cylindric, (0.8–)1–
1.6 mm, sometimes striated; exothecial cells mostly
irregularly shaped, mainly elongate, with numerous
isodiametric and, sometimes, a few oblate cells, walls thinwalled to unevenly thickened and somewhat curved,
usually trigonous; stomata present; peristome patent to
squarrose, sometimes twisted, 300–430 µm, red or
#
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orange-red, densely papillose, entire or weakly perforated.
Spores 8–11 µm, nearly smooth.
Capsules mature late spring to early summer. Dry to
periodically moist calcareous rock; moderate to high
elevations (400–2100 m); Alta., B.C., Nfld. and Labr.
(Nfld.), N.W.T., Ont., Que., Yukon; N.Dak., S.Dak.,
Wash.; Europe.
The long, spinulose-denticulate and decurrent awns,
strongly sinuose laminal cells, and brown or red-brown,
cylindrical capsules with primarily elongate exothecial
cells are characteristic features of Schistidium robustum.
26. Schistidium strictum (Turner) Loeske ex
Mårtensson, Kungl. Svenska Vetenskapsakad. Avh.
Naturskyddsärenden 14: 110. 1956
Grimmia stricta Turner, Muscol.
Hibern. Spic., 20, plate 2, fig. 1.
1804

#

Plants in open tufts or mats,
usually rusty red-brown, rarely
black or olivaceous. Stems 1–5
(–11) cm, central strand absent or
indistinct. Leaves erect or curved,
usually imbricate below stem apex
when dry, narrowly ovate-lanceolate to ovate-lanceolate,
sharply keeled distally, 1.4–2.8 mm, 1-stratose, sometimes
with 2-stratose patches distally; margins usually recurved
to just before the apex, usually denticulate distally, 2stratose or multistratose, sometimes 1-stratose; apices
acute; costa percurrent or excurrent as a denticulate,
occasionally decurrent, usually short awn, abaxial surface
papillose; basal marginal cells quadrate or shortrectangular; distal laminal cells ovate or short-rectangular,
8–10 µm wide, papillose, sinuose. Sexual condition
autoicous. Capsule dark red-brown, usually cupulate,
0.7–1.2 mm; exothecial cells mostly isodiametric,
quadrate or irregularly angular, thin-walled or unevenly
thick-walled; stomata present; peristome squarrose to
revolute, twisted, red, 330–550 µm, papillose, entire or
weakly perforated. Spores 10–15 µm, granulose or
verruculose.
Capsules mature late spring to early summer. Rock in
open to shaded habitats; low to moderate elevations
(0–400 m); B.C.; Alaska, Wash.; Europe.
Although this species has been reported widely across
North America, it appears to be restricted to the
northwestern portions of the continent. See comments
#
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under 5. Schistidium boreale regarding differences among
S. strictum and other North American species of the genus
with papillose laminal cells.
27. Schistidium subjulaceum H. H. Blom, Bryophyt.
Biblioth. 49: 161, fig. 61. 1996

Plants in open to somewhat
compact tufts, olivaceous,
brownish, or nearly black. Stems
1.3–2(–3) cm, central strand
distinct. Leaves erect or curved,
sometimes curved towards stem,
imbricate, sometimes weakly
spreading when dry, ovatetriangular to ovate-lanceolate,
keeled distally, 1.2–1.8(–2.2) mm, 1-stratose, rarely with
2-stratose striae or patches distally; margins usually
recurved to near apex, smooth or rarely weakly
denticulate distally, 2-stratose, occasionally 3-stratose,
often in more than one row; apices acute or somewhat
rounded; costa sub-percurrent, percurrent, or excurrent
as a short, denticulate, slightly decurrent awn, abaxial
surface occasionally weakly papillose; basal marginal cells
quadrate or short-rectangular; distal laminal cells mostly
isodiametric or ovate, occasionally short-rectangular, 9–
13 µm wide, smooth, weakly sinuose, walls usually pale
orange or yellowish. Sexual condition autoicous. Capsule
light (yellow-) brown, occasionally red-brown, shortcylindric or ovoid, usually narrowed towards the mouth,
0.8–1.4(–1.7) mm; exothecial cells mostly irregularly
angular, short-elongate or isodiametric, rarely oblate,
walls thin or moderately and unevenly thickened, often
somewhat curved, trigonous; stomata present; peristome
patent to squarrose-recurved, often twisted, 300–450 µm,
dull dark red or brown, densely papillose, usually entire,
sometimes weakly perforated. Spores 11–18 µm,
granulose or verruculose.
Capsules mature late spring to early summer. Wet to
dry rocks in or along water courses or in periodically
wet sites such as in crevices or on ledges, rarely on rocks
well away from wet areas; moderate to high elevations
(1000–1600 m); Alta., B.C., Man., Yukon; Eurasia.
Schistidium subjulaceum appears closely related to S.
rivulare. Its smaller, more compact stature, and the
consistently larger, often lighter colored capsules that are
usually slightly narrowed towards the mouth separate it
from S. rivulare.
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