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Polytrichastrum
Low to moderate elevations (0–500 m); B.C., N.B.,
Ont.; Alaska, Wash.; Europe; sw Asia (Caucasus
Mountains, s Russia, Turkey); n Africa (Algeria); Atlantic
Islands (Iceland, Macaronesia).
Variety formosum is rare in North America, and its
distribution and ecology poorly documented. It may
possibly be an introduction, like Atrichum undulatum,
another common European species believed to be
introduced here.
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6. Polytrichastrum ohioense (Renauld & Cardot) G. L.
Smith, Mem. New York Bot. Gard. 21(3): 35. 1971
Polytrichum ohioense Renauld &
Cardot, Rev. Bryol. 12: 11. 1885

Plants moderately robust, darkgreen to brown plants in loose
tufts. Stems 1.5–3(–6) cm high,
usually unbranched, sparsely
radiculose at or near the base.
Leaves 6–10 mm, erect and loosely
appressed with recurved tips when
dry, spreading and broadly recurved when moist; sheath
ovoid, hyaline-margined, golden brown, contracted to
the blade, the cells at the shoulders forming a
differentiated hinge; blade long-lanceolate, coarsely
toothed at least in distal 2/3, acuminate, ending in a short,
reddish, toothed awn; costa shortly excurrent, sparsely
toothed abaxially near the tip; marginal lamina
1-stratose, narrow, mostly erect; lamellae 6–7 cells high,
entire in side view, with nearly straight sides when viewed
from above, the terminal cells in section rounded or more
often transversely elliptical, ± flat-topped, with a much
smaller lumen than the others and the free wall
conspicuously thickened, often brownish, smooth,
sometimes finely striate-papillose; sheath cells 40–50
× 16–20 µm (3:1); cells of marginal lamina 12–15 µm,
subquadrate; perichaetial leaves with long, sheathing
bases and conspicuous golden yellow awns. Seta 2–9
cm, stout, yellowish, much longer than the leafy shoots.
Capsule 3–5 mm, pale brown, suberect to strongly
inclined, 4-angled; hypophysis cylindric but not sharply
delimited; exothecial cells not bulging or mammillose,
without a central thin spot; stomata numerous, on the
distal part of the hypophysis; peristome 300 µm, divided
to 0.6, the teeth ca. 50, pale brown. Spores 11–14 µm.
Soil, humus, rocks, dry to moist woods; low to
moderate elevations; Ont.; Ala., Ark., Conn., Del., Ga.,
Ill., Ind., Iowa, Kans., Md., Mass., Mich., Minn., Miss.,
Mo., N.J., N. Mex., N.Y., N.C., Ohio, Okla., Pa., R.I.,
Tenn., Va., W.Va., Wis.
Polytrichastrum ohioense is endemic to eastern North
America, and is common in the Appalachian mixed oak
(formerly oak-chestnut) forest, the oak-hickory forest of
the interior United States (to eastern Kansas and
Oklahoma), the oak-pine forests of the Atlantic coastal
plain, and the maple-beech forest in Indiana, Ohio,
southern Michigan, and Ontario. At higher elevations
and in more northerly latitudes in coniferous forests, it is
replaced by P. pallidisetum. An isolated population of P.
ohioense occurs in a wooded canyon in the San Andres
Mountains, northeast of Las Cruces, New Mexico. In
the field, P. ohioense has a distinctive appearance. The
seta typically far exceeds the leafy shoots in length, and
the perichaetial leaves have conspicuous rough, golden
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5b. Polytrichastrum formosum var. densifolium
(Mitten) Z. Iwatsuki & A. Noguchi, J. Hattori Bot. Lab.
37: 389. 1973
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Polytrichum densifolium Mitten,
J. Proc. Linn. Soc., Bot., suppl. 2:
155. 1859; P. formosum var.
densifolium (Mitten) Osada
& K. Yano

Plants medium, rather slender.
Stems 3–6(–10) cm. Leaves 6–8
(–10) mm, spreading when moist;
marginal lamina 3–5(–10) cells
wide, plane to erect or somewhat inflexed; lamellae
(3–)4–6 cells high, entire or distantly and finely serrulate,
the marginal cells narrowly elliptic, not or only slightly
thickened. Sexual condition polygamous; males
intermingled with the female or male and female
inflorescences very rarely observed on the same stem.
Capsule rather slender, pale yellowish brown; hypophysis
cylindric but not sharply delimited; peristome teeth 50–
64, somewhat irregular in size and shape.
Soil or humus in damp to wet, chiefly coniferous
forests; moderate to high elevations; B.C., Man., N.B.,
Nfld. and Labr. (Nfld.), N.W.T., N.S., Ont., P.E.I., Que.;
Alaska, Calif., Colo., Maine, Minn., N.H., N.J., N.Y.,
Pa., Tenn., Wash., Wis., Vt.; s, e Asia (Japan, Nepal).
Variety densifolium is absent from the Arctic, but
widespread across northern North America. Most of
the eastern North American plants that have been called
Polytrichastrum formosum probably belong to this
variety, although many of the older herbarium specimens
so named are P. ohioense. Variety densifolium is evidently
monoicous (see T. Osada 1966), although admittedly this
is difficult to demonstrate.
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yellow awns. The transversely elliptical, thick-walled
marginal cells of the lamellae are also unique to this
species. In side view the lamellae are entire, and the lumen
greatly restricted. In P. pallidisetum the terminal cells of
the lamellae are flat-topped to shallowly retuse, and in
side view the lamellae are crenulate, their marginal cells
not notably thick-walled.

8. Polytrichastrum pallidisetum (Funck) G. L. Smith,
Mem. New York Bot. Gard. 21(3): 35. 1971
Polytrichum pallidisetum Funck,
Krypt. Gew. Fichtelgeb. 3: 55.
1802; P. decipiens Limpricht;
P. smithiae Grout
#

Plants medium, dark green to
blackish with age, in loose tufts.
Stems 2–8 cm, simple, rarely
branched, somewhat radiculose at
or near the base. Leaves 6–10 mm,
erect-spreading when dry, the blade spreading and
recurved but not sharply reflexed when moist; sheath
pale or yellowish, with tapering shoulders, hyalinemargined, the cells at the shoulders forming a
differentiated hinge; marginal lamina plane or somewhat
erect, 3–9 cells wide, sharply toothed from the apex
almost to base of blade; blade lanceolate, sparsely toothed
at back near the tip; costa excurrent, ending in short,
reddish, toothed awn; lamellae (7–)20–40, crenulate in
profile, 4–6 cells high, marginal cells often variable, in
typically cuneate in section, flat-topped to shallowly
retuse, not thick-walled, smooth; median sheath cells 80–
100 × 8–12 µm (5:1), elongate-rectangular; sheath cells
oblong-linear; cells of marginal lamina 12–16 µm,
± isodiametric; perichaetial leaves not much
differentiated. Seta 2–8 cm, pale-yellowish. Capsule 3–
5 mm, 4-angled, suberect to inclined, pale yellowish
brown, slender and somewhat curved, tapering to the
base, the hypophysis not or only weakly delimited;
stomata in a band in the distal part of the hypophysis;
exothecial cells not bulging or mammillose and without
a central thin spot; peristome 240 µm, divided to 0.6,
the teeth ca. 50, pale. Spores 12–16 µm.
Soil, humus, rocks, moist coniferous or hardwood
forests; moderate to high elevations; N.B., Nfld. and
Labr., N.S., Ont., P.E.I.; Maine, Mass., Mich., Minn.,
N.H., N.J., N.Y., N.C., Ohio, Pa., S.C., Tenn., Vt., Wis.;
c Europe (and Scandinavia); Asia (Altai Mountains,
Caucasus Mountains, w China, Japan, Russian Far East).
In eastern North America, Polytrichastrum
pallidisetum is characteristically associated with sprucefir forests, and areas formerly occupied by boreal
coniferous forest and now occupied by mixed forests of
the Northern Hardwoods type. An anomalous J. Macoun
collection, ostensibly from British Columbia, is almost
certainly from Cape Breton, Nova Scotia. G. S. Derda et
al. (1999) interpreted both this species and P. ohioense
as allopolyploids, possibly intergeneric hybrids between
a Polytrichastrum parent and a Polytrichum parent. The
lamella of Polytrichastrum pallidisetum are crenulate in
profile, the marginal cells in cross-section truncate to
shallowly retuse. Seen from above, the edges of the
lamellae resemble a string of beads (moniliform), as
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7. Polytrichastrum appalachianum (L. E. Anderson)
G. L. Smith, Bryologist 95: 271. 1992
Polytrichum appalachianum L. E.
Anderson, Bryologist 90: 1, figs.
1–7. 1987

Plants moderately robust, darkgreen to brown or almost blackish,
generally in loose tufts. Stems
2–6.5 cm high, simple, often felted
with whitish rhizoids. Leaves
5–10 mm, erect-spreading when
dry, widely spreading and somewhat recurved when
moist; sheath about 2 mm, hyaline-margined, the cells at
the shoulders forming a differentiated hinge; blade
lanceolate, acuminate, sharply serrate nearly to the
sheath; costa short-excurrent, ending in a short, brownish
or reddish brown point; marginal lamina plane to erect,
2–8(–20) cells wide; lamellae 18–50, crenulate in profile,
4–7 cells high, marginal cells in section narrow, pyriform,
thickened at the narrowed apex, smooth; sheath cells
rectangular, 4–6:1; cells of marginal lamina 9–13 µm,
rounded to subquadrate. Sexual condition dioicous;
perichaetial leaves not much differentiated. Seta 3.5 cm.
Capsule 4.5–5 mm, 4-angled; hypophysis cylindric but
not sharply delimited; exothecial cells absent a central
thin spot. Spores 11–13 µm.
Thin soil over acidic rocks; moderate elevations; N.C.,
Tenn.
Polytrichastrum appalachianum is locally common on
exposed mountain summits in the Blue Ridge and Great
Smoky mountains, and was long misidentified as
Polytrichum gracile. The marginal cells of the lamellae
are pear-shaped in section and crenulate in profile,
whereas in Polytrichum gracile and Polytrichastrum
formosum the marginal cells are scarcely differentiated,
and the lamellae in profile are entire or finely and distantly
serrulate. This species was for a time confused with
Polytrichum xanthopilum (Mitten) G. L. Smith, a
Himalayan plant with similar lamellae, but a different
capsule shape (see H. A. Crum and L. E. Anderson 1981).
The capsule of Polytrichum xanthopilum has a broad
annular constriction separating the hypophysis from the
urn.
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compared with P. ohioense, in which the lamellar margins
are entire in profile, and parallel-sided when viewed from
above. The marginal cells in a given cross-section vary
from retuse to flat-topped to slightly convex, but are never
deeply notched, nor are they divided, as sometimes seen
in Polytrichum commune. The lamellae of P. commune

are taller, 10–12 cells high, and the median sheath cells
are elongate-rectangular to linear (to 20:1), compared to
short-rectangular (about 5–7:1) in Polytrichastrum
pallidisetum. When capsules are present, the two species
can be separated without difficulty.

·

2. POLYTRICHUM Hedwig, Sp. Musc. Frond., 88. 1801
[Greek polys, many, and
thrix, hair; applied in antiquity to plants with fine, hairlike parts, including mosses; now
alluding to hairy calyptra]
Gary L. Smith Merrill
Plants medium sized to tall and robust, in loose to compact tufts, arising from a horizontal
underground rhizome. Stems loosely to densely leafy distally, bracteate proximally, rhizoidous
at base or rarely wooly-tomentose throughout. Leaves with differentiated sheath and blade;
sheath entire, hyaline-margined, often highly nitid (glossy), with a well-developed hinge-tissue
at the junction of sheath and blade; marginal lamina narrow, plane or erect, sharply toothed
with stout, unicellular teeth, or entire, broadened and ± sharply inflexed, enclosing the lamellae;
costa short-excurrent or prolonged as a long, spinulose awn; lamellae numerous, closely-spaced,
the marginal cells in section distinctly differentiated, pyriform, flat-topped, or retuse, smooth.
Sexual condition dioicous; male plants with conspicuous rosettes formed by the broadly
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overlapping, apiculate perigonial bracts, commonly innovating and producing several successive
male inflorescences per shoot; perichaetial leaves typically long-sheathing, the sheath broadly
hyaline-margined, with a weakly-developed and greatly abbreviated blade. Seta solitary. Capsule
4(–5)-angled, often somewhat broader toward the base, alate and prismatic with knife-edge
angles after the operculum is shed, reddish to purplish brown, glaucous in fresh capsules, suberect
when young but becoming sharply bent at the attachment to the seta and almost horizontal;
hypophysis discoid, sharply delimited from the urn by a deep basal constriction; stomata rather
few and confined to the constriction; exothecial cells bulging-mammillose, often transversely
elongate, with a sharply defined, circular or slit-like pit in the outer wall; operculum umbonate,
with a short beak; peristome teeth 64, pale, single, with a thin vertical keel and delicate spurlike projections in the inner face; epiphragm thin and delicate, remaining attached to the
peristome teeth, the margin thicker and dissected into pendent lobes alternating with the
peristome teeth. Calyptra with a densely interwoven, matted felt of hairs, enveloping the whole
capsule and entwined beneath. Spores small, smooth (minutely echinulate with SEM).
Species ca. 70 (7 in the flora): cosmopolitan.
Polytrichum is characterized by a unique set of tightly correlated sporophytic characters. The
capsules are sharply angled with a discoid hypophysis separated from the body of the capsule
by a deep basal constriction, and a glaucous appearance when fresh (see E. Lawton 1971,
frontisp.). The exothecial cells are bulging-mammillose, with a sharply-defined pit, and the
peristome and epiphragm are of the pterygodont type (S. O. Lindberg 1868; Gary L. Smith
1971, 1974). Polytrichum species are distinct genetically from other members of the family,
suggesting an early origin for this lineage. Capsules with bulging-mammillose, pitted exothecial
cells, discoid hypophysis, and spores echinulate with “Christmas-tree” projections are already
present in the Late Cretaceous fossil genus Eopolytrichum (A. S. Konopka et al. 1997). Two
groups of Polytrichum species are represented in our area, one with narrow, toothed, ± erect
leaf margins (sect. Polytrichum), and the other with broad, entire, sharply inflexed leaf margins,
enclosing and sheltering the adaxial lamellae (sect. Juniperifolia).
1. Marginal lamina narrow, mostly erect, the margins sharply toothed to subentire; cells of the
marginal lamina ± isodiametric.
2. Marginal cells of lamellae in section single or geminate, usually broader than tall, roundedquadrate, flat-topped or asymmetrical, the margin flat-topped or shallowly crenulate,
without projecting knobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Polytrichum swartzii
2. Marginal cells of lamellae in section single, retuse to distinctly notched (rarely divided
by a vertical partition), the margin distinctly grooved as seen from above, with 2 rows
of paired, projecting knobs.
3. Stems (2–)5–10(–70) cm; leaves with blade squarrose-recurved when moist, not
caducous, margins strongly toothed; capsule rectangular . . . . . . . . . . . . . . 1. Polytrichum commune
3. Stems 3–12 cm; leaves straight or weakly recurved when moist, the blade caducous,
margins entire or finely serrulate; capsule short-rectangular to cubic . . . . . . 2. Polytrichum jensenii
1. Marginal lamina broad, membranous, sharply inflexed and overlapping, enclosing the
lamellae, the margins entire or minutely crenulate; cells of the marginal lamina transversely
elongate-rectangular, thick-walled.
4. Leaf sheath ovate; blade abruptly contracted to a long, hyaline awn . . . . . . . . . 7. Polytrichum piliferum
4. Leaf sheath elliptic to rectangular; blade tapering to a short brownish or bicolored awn.
5. Plants fastigiately branched; awns roughly toothed at the base, bicolored, reddish
brown at base, hyaline in distal 1/2; marginal cells of lamellae ovoid, ± thin-walled
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Polytrichum hyperboreum
5. Plants simple; awns roughened to subentire, concolorous, brownish throughout (or
hyaline only at extreme tip); marginal cells of lamellae in section pyriform, thickwalled especially in the apex.
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[6. Shifted to left margin.—Ed.]
6. Stems brownish tomentose only near base; leaves longer, 3–6(–8) mm; capsules to 2
times longer than broad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Polytrichum juniperinum
6. Stems densely whitish tomentose; leaves short, 2–5(–6) mm; capsules cubic . . . . . . . 6. Polytrichum strictum
1. Polytrichum commune Hedwig, Sp. Musc. Frond.,
88. 1801

Plants medium to robust, dark
green to brownish with age, in
loose or rather dense, tall tufts,
often in extensive patches. Stems
(2–)5–10(–70) cm, stiffly erect to
decumbent, mostly simple or
rarely forked, bracteate proximally, densely to rather distantly
leafy. Leaves 6–8(–12) mm, erect
or erect-spreading when dry, flexuose, with distinctly
recurved tips, spreading to broadly recurved when moist,
or the blade sharply squarrose-reflexed from the base;
sheath oblong to elliptic, involute-tubular and clasping
the stem, often golden yellow and highly nitid, abruptly
contracted to the narrowly lanceolate blade; marginal
lamina plane or erect, narrow, 2–3(–7) cells wide, toothed
from the base of blade to the apex, the teeth unicellular,
embedded in the margin; costa toothed abaxially near
the apex, excurrent, ending in short, rough awn; lamellae
crenulate in profile, 5–9 cells high, the margin distinctly
grooved as seen from above, with 2 rows of paired,
projecting knobs, the marginal cells in section narrow or
more typically enlarged and wider than those beneath,
retuse to deeply notched (rarely divided by a vertical
partition), ± thick-walled and brownish, smooth; sheath
cells 60–90 × 10–13 µm, elongate-rectangular to linear
(as much as 20:1), narrower toward the margins; cells of
the marginal lamina 10–15 µm wide, subquadrate.
Sexual condition dioicous; perichaetial leaves with a long,
scarious-margined sheath and blade greatly reduced,
gradually narrowed to a finely acuminate tip, the margins
toothed, denticulate to subentire, the costa short- to longexcurrent, roughened to almost smooth. Seta 5–9 cm,
stout, yellowish to reddish brown. Capsule 3–6 mm,
short-rectangular to cubic, brown to dark reddish brown,
glaucous when fresh, sharply 4-alate, inclined to
horizontal; peristome 250 µm, divided to 0.6, the teeth
64, pale. Calyptra golden yellow to brownish, completely
enveloping the capsule. Spores 5–8(–12) µm.
Widely distributed in the North America, throughout
temperate and boreal latitudes in the Northern
Hemisphere, Mexico, Pacific Islands (New Zealand),
Australia.
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The only North American species likely to be confused
with Polytrichum commune is Polytrichastrum
pallidisetum. When sterile, Polytrichum commune is
easily distinguished by cross-sections of the leaves,
particularly by the greatly broadened costa, and the
notched marginal cells of the lamellae. In Polytrichastrum
pallidisetum the marginal cells of the lamellae are
broadened and shallowly retuse, but not distinctly
notched, and in Polytrichum commune the arc of guide
cells (seen in section below mid-point of blade) is broad,
18–24 cells wide, compared with 8–12 cells wide in
Polytrichastrum pallidisetum. When capsules are present,
the two species can be distinguished at a glance. A striking
form of Polytrichum commune growing in wetlands, var.
uliginosum, has greatly elongate stems and tightly
sheathing, glossy leaf bases, the blades are flexuose and
squarrose-recurved. Recent European genetic studies
(R. J. Bijlsma et al. 2000) suggest that it should be
recognized as a separate species.
1. Plants (2–)5–10(–70) cm; apical cells of lamellae
broader than those beneath, in section deeply
grooved; inner perichaetial leaves not much longer
than the foliage leaves, toothed distally, ending in
a rather short, roughened awn . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . 1a. Polytrichum commune
var. commune
1. Plants to 6 cm; marginal cells of lamellae narrow,
in section shallowly grooved; inner perichaetial
leaves ribbon-like, exceeding the foliage leaves,
denticulate to subentire, gradually tapering to long,
nearly smooth awn . . . . . . . . 1b. Polytrichum commune
var. perigoniale

1a. Polytrichum commune Hedwig var. commune
Polytrichum commune var.
uliginosum Wallroth

#
#

Plants highly variable in size and
habit but usually rather tall and
robust. Stems (2–)5–10(–70) cm.
Leaves loosely imbricate to rather
distant; sheath clasping the stem
and usually plainly visible wet or
dry; blade typically divergent and
sharply toothed to the base; marginal cells of lamellae in
section broader than those beneath, retuse to distinctly
notched, with prominent knobs; perichaetial leaves not
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markedly longer than the foliage leaves, ending in a short,
roughened spinulose tip. Capsule short-rectangular.
Moist organic soil in wet habitats, pastures, old fields,
and meadows, peatlands, margins of bogs or swamps,
often covering extensive areas, low to moderate
elevations, widespread in the boreal forest; rare north of
the tree line and absent from the high Arctic (D. G. Long
1985); Greenland; Alta., B.C., Man., N.B., Nfld. and
Labr., N.W.T., N.S., Ont., P.E.I., Que., Sask., Yukon;
Alaska, Ark., Calif., Colo., Conn., Del., Fla., Ga., Idaho,
Ill., Ind., Iowa, Kans., Ky., La., Maine, Md., Mass., Mich.,
Minn., Miss., Mo., Mont., Nebr., N.H., N.J., N.Y., N.C.,
Ohio, Okla., Oreg., Pa., R.I., S.C., S.Dak., Tenn., Tex.,
Utah, Vt., Va., Wash., W. Va., Wis., Wyo.; n, c Europe;
n, e Asia; n Africa; Atlantic Islands (Macaronesia); Pacific
Islands (Hawaii, New Zealand); Australia.

1b. Polytrichum commune var. perigoniale
(Michaux) Hampe, Linnaea 13: 44. 1839
Polytrichum perigoniale Michaux,
Fl. Bor.-Amer. 2: 293. 1803

Plants in compact, rather dense
tufts. Stems to 6 cm. Leaves
densely imbricate and crowded,
somewhat less sharply toothed
than in var. commune; marginal
cells of lamellae in section narrow,
more shallowly grooved; perichaetial leaves conspicuous and ribbon-like, exceeding
the foliage leaves, mostly hyaline, subentire, ending in a
long, nearly smooth awn. Capsule short-rectangular to
cubic.
Humus and moist sandy soil, open woods, and
roadside banks; mainly low elevations; B.C., N.B., N.S.,
Ont., Yukon; Alaska, Ark., Conn., Fla., Ill., Ky., La.,
Maine, Md., Mass., Mich., Mo., N.J., N.Y., N.C., Okla.,
Pa., R.I., S.C., Tenn., Va., Wash., Wyo.; Europe; n Africa.
Variety perigoniale has a distinctly “bushy” aspect,
the leaves thick set and densely imbricate. The typical
expression is common on the Atlantic coastal plain, as in
the Pine Barrens of New Jersey (the type was from
Carolina). Elsewhere, its distribution and ecology are
#

# #

# ##
# #

#
#
#

#

#

· POLYTRICHACEAE

Polytrichum
poorly documented, but it is probably not simply a dry
land phase (H. A. Crum and L. E. Anderson 1981),
occurring sporadically throughout the range of the
species. The perichaetial leaves are not only longer than
the foliage leaves, but distinctly ribbon-like, irregularly
twisted and curled when dry.
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lamellae are rounded quadrate and thin-walled, absent
the distinctive, thickened knobs of P. jensenii and P.
commune. Genetic evidence may support the recognition
of P. jensenii as a distinct species (G. S. Derda and R.
Wyatt 1999).
3. Polytrichum swartzii C. J. Hartman, Handb. Skand.

2. Polytrichum jensenii I. Hagen, Meddel. Grønland 15:

Fl. ed. 5, 361. 1849

444. 1897
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Polytrichum commune var. jensenii
(I. Hagen) Mönkemeyer;
P. commune var. diminutum
(I. Hagen) D. G. Long; P. commune
var. yukonense (Cardot & Thériot)
Frye; P. yukonense Cardot &
Thériot

Plants rather fragile, forming
extensive green carpets or as
scattered stems among other bryophytes. Stems 3–12
cm. Leaves (4–)6–10 mm, ± distant, not crowded; closely
appressed, straight or erect-spreading and weakly
flexuose when dry, erect-spreading to widely spreading
or weakly recurved when moist, caducous at the base of
blade; sheath short, scarcely broadened and rather weakly
differentiated; marginal lamina narrow, 2–3 cells wide,
erect to somewhat involute towards the apex, entire to
finely and obscurely serrulate from the middle upwards,
the teeth rather weak and distant; costa smooth abaxially,
ending in a short, weakly toothed tip; lamellae crenulate
in profile, 8–12 cells high, with paired, projecting knobs
along the margins, the marginal cells in section rather
narrow, retuse, thick-walled, brownish, smooth; sheath
cells rather short rectangular, 60–90 × 15–22 µm; cells
of the marginal lamina ± isodiametric; perichaetial leaves
with sheathing bases usually hidden by upper stem leaves.
Seta 1.5–4.5 cm, brownish. Capsule 2.5–3.5 mm, sharply
4–5-angled, short rectangular to cubic.
Periodically flooded areas, bogs, sedge meadows,
margins of lakes, streams and rivers; low to moderate
elevations (to 1500 m); Greenland; Nfld. and Labr.
(Labr.), N.W.T., Nunavut, Que., Yukon; Alaska, Wyo.;
Arctic Europe; Asia (n Russia).
Polytrichum jensenii is a widely distributed plant of
the high Arctic, with a sporadic disjunct occurrence
southward, where its distribution is poorly documented.
In Nunavut, it is known from Melville Island. In arctic
America it replaces P. commune north of the tree line
(D. G. Long 1985, as P. commune var. diminutum), and
is notable for its rather fragile texture, entire to weakly
toothed leaf margins, and caducous leaf blades. The
marginal cells of the lamellae are similar to those of P.
commune. Forms of P. swartzii have entire or nearly
entire, caducous leaves, but the marginal cells of the

Polytrichum commune var. swartzii
(C. J. Hartman) Nyholm; P. algidum
I. Hagen & C. E. O. Jensen;
P. inconstans I. Hagen

#
#
#
#

#

#

Plants often rather soft and
flexuose, green to blackish when
old. Stems 2–9 cm, simple, erect,
in proximal part moderately to
densely brownish tomentose.
Leaves 3–8 mm, loosely imbricate, appressed to erectspreading and flexuose when dry, patent to widely
spreading and weakly recurved when moist; sheath
rectangular, scarcely narrowed to the blade; blade
lanceolate to linear-lanceolate, often caducous at the
junction of sheath and blade, the apex subulate, weakly
channeled; marginal lamina 6–9 cells wide, distantly
toothed to subentire; costa excurrent as short brown
entire to serrulate tip, smooth abaxially or with a few
teeth near apex; lamellae in profile entire to shallowly
crenulate, 5–10 cells high, the marginal cells in section
usually somewhat broadened, flat-topped or shallowly
grooved, single or geminate, thin-walled, smooth, the
marginal cells of lateral lamellae asymmetric; median
sheath cells 75–110 × 2–12 µm, linear; cells of marginal
lamina 9–15 µm, quadrate, thin- to firm-walled;
perichaetial leaves with long sheathing bases and short
subulate blade. Seta 2.5–5 cm, reddish brown. Capsule
2.5–3 cm, ± cubic, sharply 4–angled, suberect when
mature, becoming horizontal when old; peristome teeth
64, 160–210 µm, obtuse, the basal portion 60–75 µm.
Spores 12–15 µm.
Very wet and regularly flooded situations, sedge
meadows, wet tundra and lake shores (D. G. Long 1985);
Greenland; Nfld. and Labr. (Labr.), N.W.T., Nunavut,
Yukon; Alaska; Europe (Scandinavia); n, e Asia; Atlantic
Islands (Iceland).
Polytrichum swartzii is a northern species with
distantly toothed to subentire leaves, differing chiefly by
the rounded-quadrate, flat-topped (not retuse or grooved)
and scarcely-thickened marginal cells of the lamellae. The
capsules are shortly cubic. In Nunavut, it is known from
Baffin and Devon islands.

138

POLYTRICHACEAE

·

Polytrichum

4. Polytrichum juniperinum Hedwig, Sp. Musc. Frond.,
89, plate 18, figs. 6–10. 1801
Polytrichum alpestre Hoppe; P.
juniperinum var. alpestre (Hoppe)
Röhling; P. juniperinum var.
waghornei Kindberg

#
#
#

#

#

#

#

#

Plants small to medium to fairly
robust, gray-green to bluish green
to reddish brown with age, in
loose tufts, often forming
extensive patches. Stems (1–)4–
5(–10) cm, simple, brownish tomentose only near the
base. Leaves 3–6(–8) mm, densely imbricate, ± erect and
almost straight when dry, erect-spreading to widely
spreading when moist; sheath oblong-rectangular,
yellowish, tapering to the blade; blade slender, bluish
green and nitid, rather flat, with sharply infolded margins;
marginal lamina 5–7 cells wide, 1-stratose, entire or
minutely crenulate, membranous and transparent,
enclosing the lamellae and overlapping towards the apex;
costa usually somewhat toothed distally, excurrent,
forming a subulate, toothed awn, the awn reddish brown
throughout or slightly decolorate at tip; lamellae bluntly
crenate in profile, 6–8 cells high, the marginal cells in
cross-section ovate to pyriform, thick-walled, ending in
a distinct knob, smooth or rarely faintly papillose, the
marginal cells of lateral lamellae (enclosed by the
overlapping margins) ovoid and less strongly thickened;
sheath cells 70–100 × 6–10 µm, narrowly rectangular
(4–6:1), narrower toward the margin; cells of the broad
marginal lamina transversely elongate, very thick-walled.
Sexual condition dioicous; perigonial rosettes yellowish
to reddish green; perichaetial leaves longer than the foliage
leaves, long-sheathing, the blade almost obsolete, ending
in a slender yellowish or hyaline awn. Seta (1–)3–5 cm,
stout, yellowish to reddish brown. Capsule 2.5–5 mm,
rectangular, longer than wide (1.5–2:1), reddish brown
to dark brown, glaucous when fresh, suberect, becoming
horizontal when mature, sharply 4-angled and prismatic;
peristome 200–240 µm, divided to 0.6–0.8, the teeth 64,
keeled at back. Calyptra whitish to light brown, covering
the capsule. Spores 6–10(–12) µm.
Exposed, well-drained, mostly acid soils in old fields
and open woods, in openings following forest fire, on
trailside banks and road cuts, on thin shallow soil
overlying rocks, blowdowns and open ridge tops near
timberline, only rarely in moist or wet situations; low to
high elevations; Greenland; Alta., B.C., Man., N.B., Nfld.
and Labr., N.W.T., N.S., Nunavut, Ont., P.E.I., Que.,
Yukon; Ala., Alaska, Ariz., Ark., Calif., Colo., Conn.,
Del., Ga., Idaho, Ill., Ind., Iowa, Kans., Ky., Maine, Md.,
#
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#

#

#

#
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#
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Mass., Mich., Minn., Mo., Mont., Nebr., Nev., N.H.,
N.J., N. Mex., N.Y., N.C., Ohio, Okla., Oreg., Pa., R.I.,
S.C., S.Dak., Tenn., Utah, Vt., Va., Wash., W.Va., Wis.,
Wyo.; Mexico; West Indies; Central America; s South
America; Europe; n, c Asia; Atlantic Islands
(Macaronesia), Pacific Islands (New Zealand); Australia;
Antarctica.
Polytrichum juniperinum occurs on a variety of
substrates, but primarily in dryer situations than P.
commune or P. strictum. It often forms extensive pure
stands of a distinctive pale bluish green color from the
reflection of light off the thin, membranous margins of
the leaves. The narrow leaf blades are widely spreading
and have short, reddish awns. Polytrichum juniperinum
is common and generally distributed throughout
continental North America. In the high Arctic, however,
the species is rare and many older reports of it actually
pertain to 5. P. hyperboreum (D. G. Long 1985).
5. Polytrichum hyperboreum R. Brown, Chlor.
Melvill., 36. 1823
Polytrichum piliferum var.
hyperboreum (R. Brown) Müller
Hal.

#
#
#
#

#

Plants small to fairly robust, green
to attractive chestnut brown with
age. Stems 2–6(–10) cm, simple
or more commonly fasciculately
branched, whitish tomentose only
at base. Leaves 3–6 mm, crowded
in distal half stem, erect and closely appressed when dry,
erect-spreading when moist; sheath rectangular, abruptly
contracted to the blade; blade linear-lanceolate, rather
flat, with sharply infolded margins, channeled at the apex
and tapering to the bicolored awn; marginal lamina 7–9
cells wide, 1-stratose, entire, membranous, infolded and
overlapping, completely enclosing the lamellae; costa
excurrent with low blunt teeth abaxially near apex, the
awn coarsely spinulose at the base, brown in the basal
1/3 to 1/2, hyaline distally; lamellae 5–9 cells high, the
marginal cells in section ovoid, somewhat larger than
cells below, thin-walled or very slightly thickened at apex;
median sheath cells 45–90 × 12–15 µm, narrowly
rectangular, thin-walled; cells of marginal lamina 10–15
× 24–45 µm, thick-walled, obliquely oriented and shorter
toward the margin and thin-walled. Sexual condition
dioicous; perichaetial leaves elongate, with hyaline lamina
and long, tapering awn. Seta rather short for plant size,
1.2–3 cm, reddish. Capsule 2.3–3 mm, ovoid-rectangular
(1.2–2:1), somewhat broader at base, sharply 4(–5)angled, erect, becoming inclined to horizontal when
#

#
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mature; peristome 150–230 µm, divided to 0.6, the teeth
pale brownish, acute. Spores 15–17 µm.
Open sandy or stony ground, ridges, moraines, and
open tundra, and in deep masses on stream banks and
margins of lakes and ravines; low to moderate elevations
(0–1500 m); Greenland; Nfld. and Labr. (Labr.), N.W.T.,
Nunavut, Que.,Yukon; Alaska; n Europe (Scandinavia);
n Asia (Russia).
Polytrichum hyperboreum is a handsome species,
widespread in arctic America. Sporophytes are commonly
produced. In Nunavut, it is known from Baffin,
Ellesmere, and Melville islands. The most distinctive
characters are the branching habit, channeled leaf apex,
and the distinctive bicolored awn, which is coarsely and
thickly spinulose at the base, brownish below and hyaline
in the distal 1/2. In P. juniperinum, P. strictum, and P.
piliferum the awns are ± evenly roughened throughout
to almost smooth. It differs from these species also in
the rather thin-walled, ovoid marginal cells of the
lamellae, and the broad marginal laminae overlapping
and completely enclosing the lamellae.

6. Polytrichum strictum Bridel, J. Bot. (Schrader)
1800(1): 286. 1801
Polytrichum affine Funck;
P. juniperinum var. affine (Funck)
Bridel; P. juniperinum var. gracilius
Wahlenberg

#
#
#

#

#

#

#

#

#

Plants slender, green to whitish
green, dark brownish with age, in
deep, compact tufts. Stems 6–12
(–20) cm, simple, densely matted
with wooly whitish to lightbrownish tomentum. Leaves 2–5(–6) mm, erect to closely
appressed when dry, erect-spreading when moist; sheath
oblong-rectangular, brownish, ± abruptly contracted to
the blade; blade narrowly lanceolate, acuminate, flat, with
sharply infolded margins; marginal lamina 6–7 cells wide,
1-stratose, entire to finely crenulate above, membranous
and transparent, abruptly infolded and enclosing the
lamellae and overlapping towards the apex; costa toothed
abaxially towards the apex, short-excurrent as a short,
reddish brown awn; lamellae bluntly crenate in profile,
5–8 cells high, the marginal cells in section pyriform,
thick-walled, ending in a thickened knob, end cells of
lateral lamellae ovoid and scarcely thickened at the apex;
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sheath cells 45–80 × 7–10 µm, elongate-rectangular (5–
7:1), narrower toward the margin; cells of the marginal
lamina transversely elongate, shorter and obliquely
oriented towards the margins, very thick-walled and
colorless. Sexual condition dioicous; perichaetial leaves
somewhat longer than the stem leaves, ending in a slender
awn. Seta 2–4 cm, yellowish to reddish brown. Capsule
2–3 mm, short-rectangular to almost cubic (1–1.5:1),
brownish, sharply 4-angled and prismatic, suberect,
becoming horizontal when ripe; peristome 200–230 µm,
divided to 0.8, the teeth 64, obtuse. Calyptra dirty white
to light brown, enclosing the capsule. Spores 7–9(–15)
µm.
Sphagnum bogs, wet heaths and tundra, muskeg, sedge
meadows, moist alpine tundra, also on local elevations
and on rotten stumps in wet spruce forests; low to high
elevations; Greenland; Alta., B.C., Man., N.B., Nfld. and
Labr., N.W.T., N.S., Nunavut, Ont., P.E.I., Que., Sask.,
Yukon; Alaska, Calif., Colo., Conn., Ga., Ill., Ind., Iowa,
Maine, Md., Mass., Mich., Minn., Mont., N.H., N.J.,
N.Y., N.C., Ohio, Oreg., Pa., R.I., Utah, Vt., Wash.,
W.Va., Wis., Wyo.; South America; n Europe
(Scandinavia, Svalbard); n, e Asia (Russia, Japan);
Atlantic Islands (Faroes, Iceland); Antarctica.
Polytrichum strictum is widespread in the boreal
regions of the Holarctic, and is one of the commonest
low arctic representatives of the family (D. G. Long 1985),
with survivals southward in relict bogs, for example in
northern Indiana, northern Illinois, and northwestern
Iowa, also in alpine situations in the eastern mountains
to the Carolinas and Georgia. In Nunavut, it is known
from Baffin, Bathurst, and Devon islands. Its
characteristic habitat is on hummocks in Sphagnum bogs,
in deep masses tightly bound together by dirty-white,
wooly tomentum, with short, stiffly erect leaves, and
cubical capsules, a clear correlation between a distinctive
morphology, distribution, and ecology.
7. Polytrichum piliferum Hedwig, Sp. Musc. Frond., 90.
1801

Plants small to medium, glaucous
green to reddish brown, in loose
tufts. Stems (0.5–)1–4 cm tall,
rather wiry, unbranched, comose
at the tips, whitish tomentose only
near the base. Leaves (2–)3–4 mm,
erect, straight and slightly incurved when dry, erect-spreading
when moist; sheath ovate, ± contracted to the blade; blade linear-lanceolate, turgid, with
sharply infolded margins, the leaf apex abruptly
contracted to the base of the awn; marginal lamina 5–8
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cells wide, 1-stratose, membranous, entire to finely
serrulate toward the apex, enclosing the lamellae and
overlapping in distal half or more; costa typically smooth
abaxially, long-excurrent as a spinulose-toothed, hyaline
awn; lamellae in profile crenulate-dentate to serrulate,
with crenulations directed towards the leaf apex, (4–)6–
8 cells high, the marginal cells in section conic to distinctly
pyriform, terminating in a distinct knob, the marginal
cells of the lateral lamellae ovoid, thinner-walled; sheath
cells 60–80 × 10–15 µm, elongate-rectangular (4–6:1);
cells of marginal lamina transversely elongated,
± irregular and sinuous, smaller toward the margins and
obliquely oriented, especially approaching the apex,
thick-walled. Sexual condition dioicous; perigonia intense
wine-red; perichaetial leaves a little longer than foliage
leaves, with hyaline lamina and longer awns. Seta 1–3
cm, stout, flexuose, reddish brown. Capsule 2.5–3.5 mm,
short to almost cubic (1.5–2:1), inclined, becoming
horizontal when mature; peristome rather short, 110–
180(–200) µm, divided to 0.6, the teeth about 64, obtuse.
Calyptra dirty white to light brown, enclosing the capsule.
Spores 9–12 µm.
Shallow well-drained sandy or gravelly soil over rocks
and boulders in sunny situations, often associated with
Cladonia, in road cuts, old fields, burned over areas,
heaths, rocky ridges and moraines, and in dry alpine
tundra and late snow areas northward; low to moderate
elevations; Greenland; Alta., B.C., Man., N.B., Nfld. and
Labr., N.W.T., N.S., Nunavut, Ont., P.E.I., Que., Yukon;
Ala., Alaska, Ariz., Calif., Colo., Conn., Idaho, Ind., Iowa,
Kans., Ky., La., Maine, Mass., Mich., Minn., Mo., Mont.,
Nebr., N.H., N.J., N.Mex., N.Y., N.C., N.Dak., Ohio,
Oreg., Pa., S.Dak., Tenn., Utah, Vt., Va., Wash., W.Va.,
Wis., Wyo.; South America; Europe; Asia; Atlantic Islands
(Falkland Islands, Macaronesia); Pacific Islands (Hawaii);
Australia; Antarctica.
Polytrichum piliferum is easily recognized by its habit,
growing in short, loose reddish brown clumps, each plant
crowned by a whitish tuft of intertwined hyaline awns.
The intensely colored, wine-red antheridial rosettes are
remarkably flower-like in appearance. The lamella
marginal cells are pyriform in section, ending in a distinct
knob, except for the lamellae standing in the shade of
the inflexed lamina. The leaves of P. piliferum are smooth
abaxially and abruptly contracted to the base of the awn;
P. juniperinum is a larger plant with reddish rather than
hyaline awns; P. hyperboreum is typically fastigiately
branched, the leaves with a channeled leaf apex, tapering
to a bicolored awn. In Nunavut, it is known from Baffin
and Melville islands.

