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Polytrichaceae
by David G. Long

Royal Botanic Garden, Edinburgh EH3 SLR, Scotland.
Illustrations by Victoria G. Friis and Gert S. Mogensen!

Gametophytes perennial, often robust, green or brownish. Stems erect or ascending, simple or little-branched, with
central strand, bearing rhizoids in lower parts. Axillary hairs present. Lower leaves scale-like; upper leaves mostly
long and narrow, sometimes scale-like, differentiated into unistratose hyaline sheathing bases and green, opaque
limbs, sometimes fragile. Costae single, relatively narrow in leaf bases, often very broad in limbs, often excurrent,
bearing longitudinal green ventral lamellae. Laminae of limbs often bistratose, but with unistratose erect or in-
folded wings; borders occasionally differentiated; margins serrate to entire. Mostly dioicous. Perigonia cup-like or
disc-like, stems innovating from centre. Perichaetia with usually elongated leaves.

Sporophytes terminal on stems. Setae elongate, erect, rarely curved. Capsules erect to horizontal, symmetric or
sometimes oblique, cylindric, ovoid or 4-6-angled. Exothecial cells smooth or mamillose, with or without pits. Hy-
pophyses weakly to strongly differentiated or absent, with or without stomata. Annuli absent. Opercula conic or
rostrate. Peristomes nematodontous, of 32-64 short, blunt, smooth teeth composed of numerous overlapping fi-
brous U-shaped cells, teeth attached at apices to disc-like epiphragms. Spores smooth or minutely roughened. Ca-
lyptrae cucullate, naked or thinly to densely pilose.

1. Sporophytes absent (unknown in Lyellia aspera)
2. Margins of leaf limbs with paired teeth; wings of laminae bistratose with unistratose intramarginal band

....................................................................................... 6. Lyellia
2. Margins of leaf limbs with single teeth or entire, wings of laminae unistratose
3. Ventral lamellae 7-15, distinctly wavy
4. Leaf limbs with hyaline border of oblique, thombiccells....................... ... ... 1. Psilopilum
4. Leaf limbs opaque, unbordered. ............ ... . i 2. Oligotrichum
3. Ventral lamellae 4-5 or 20-50, straight
5. Ventral lamellae 4-5, covering only narrow costae. ..................... 2. Oligotrichum parallelum

5. Ventral lamellae 20-50, covering broad costae and often part of leaf laminae
6. End-cells of ventral lamellae finely papillose in side view
7. End-cells of ventral lamellae broader than tall or isodiametric in transverse sections 3. Pogonatum
7. End-cells of ventral lamellae taller than broad in transverse sections.....................
....................................................................... 4. Polytrichastrum
6. End-cells of ventral lamellae undifferentiated or each with a single large papilla-like thickening
in side view
8. End-cells of ventral lamellae in side view each with a large papilla-like thickening 5. Polytrichum
8. End-cells of ventral lamellae undifferentiated, or thickened and flat-topped, never bearing a
papilla-like thickening
9. End-cells of ventral lamellae in transverse sections rounded and symmetric. 4. Polytrichastrum
9. End-cells of ventral lamellae in transverse sections flat-topped or grooved, sometimes
rounded but then usually oblique...................... ... ... ..., 5. Polytrichum swartzii

1. Sporophytes present
10. Calyptrae glabrous or with few hairs
11. Capsules asymmetric, CUrved. . ...... ..ottt e 1. Psilopilum
11. Capsules symmetric, straight. . .......... .. . e 2. Oligotrichum

'Botanical Museum, University of Copenhagen, Gothersgade 130, DK-1123 Copenhagen K, Denmark.
Illustrations were supported financially by Carlsbergfondet and the Danish Natural Science Research Council (both to G. S. Mo-
gensen) and by the National Science Foundation (to New York Botanical Garden: W. C. Steere).
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10. Calyptrae densely hairy
12. Hypophyses and stomata absent; exothecial cells mamillose but not pitted; peristome teeth 32
................................................................................ 3. Pogonatum
12. Hypophyses present, weakly or strongly differentiated, bearing stomata; exothecial cells smooth,
with or without pits, or if mamillose then always pitted; peristome teeth 64 (sometimes reduced to
40-55 by fusion)
13. Capsules terete or with 4-6 rounded angles, weakly or not constricted between urns and hy-

pophyses; exothecial cells not pitted. ... :scuwivvsvevwismessosmssmssnssnessssie: 4. Polytrichastrum
13. Capsules sharply 4(-5)-angled, strongly constricted between urns and hypophyses; exothecial cells
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1. Psilopilum
Psilopilum Brid., Bryol. Univ. 2: 95. 1827. — Type: P. arcticum Brid.

Stems short, usually gregarious, simple, erect, rigid. Leaves scale-like, erect - spreading, ovate to obovate, bases
weakly differentiated, slightly sheathing; limbs concave, apices obtuse or apiculate, cucullate, margins entire or cre-
nate—dentate, opaque but with narrow hyaline borders. Costae narrow and well-defined throughout, ending below
apices to very shortly excurrent; in cross-sections with numerous dorsal stereids in a broad band, but very narrow or
almost obsolete ventral band, in upper parts smooth or with low dorsal teeth or lamellae. Ventral lamellae few, sin-
uose, covering only costae, in side-view entire to coarsely lobed and dentate; in transverse sections end-cells not dif-
ferentiated, smooth, thin-walled. Median cells of leaf bases elongate-rectangular, thin-walled. Laminae of limbs
weakly to strongly inrolled when dry, broad, unistratose throughout; cells quadrate or rounded-hexagonal, slightly
thick-walled, towards margins bordered with a narrow band of oblique, rhombic cells; marginal teeth unicellular,
rounded. Dioicous. Perigonia discoid, perigonial leaves spreading, with broad ovate bases and very short limbs.
Perichaetial leaves erect, lanceolate, much longer than stem leaves.

Sporophytes often present. Setae elongate, erect. Capsules inclined to horizontal, asymmetric, weakly to
strongly curved, cylindric to ovoid—gibbous, not angled; hypophyses short, with conspicuous stomata. Exothecial
cells smooth. Peristomes of 32 crowded, pale, linear, blunt, unequal teeth. Lids bluntly rostrate. Calyptrac smooth
or with a few hairs.

Formerly a broadly circumscribed “bipolar” genus, but now restricted by G. L. Smith (Mem. New York. Bot. Gard. 21(3): 1-83.
1971) to the two Northern Hemisphere species P. cavifolium and P. laevigatum, both with a circumpolar arctic distribution in
northern Scandinavia, Siberia, Greenland, and North America. The Southern Hemisphere species were transferred by G. L.
Smith to the genera Oligotrichum, Notoligotrichum,and ltatiella.

Closely allied to Oligotrichum, which differs in its unbordered leaves and straight, symmetric capsules.

1. Leaves erect-spreading when moist, curled when dry, ovate, margins entire or minutely denticulate near
apices, ventral lamellae entire or crenulate in side view; capsules cylindric, weakly to moderately curved,
not or weakly gibbous, suberect orinclined.............. ... ... . o o i, 1. P. cavifolium
1. Leaves closely appressed when moist, appressed and scarcely curled when dry; obovate, margins crenate-
dentate in uppermost %, ventral lamellae coarsely dentate or lobed in side view; capsules ovoid-gibbous,
strongly curved, NOFIZONTAL: oo s som i mmsme s mnsms sims s s wos o iasmmsoip s o s s s s oaswesmas s 2. P. laevigatum

rete C. Jens., Meddr Grenland 15: 391. 1898. - Type: East

1. P. cavifoli Wils.) Hag.
vifolium (Wils.) Hag Greenland, Cap Stewart, leg. Hartz, lectotype in C, secn.

Fig. 1. Map 3.

Bryologist 19: 70. 1916. — Polytrichum cavifolium Wils., in See-
mann, Bot. Voyage Herald 44. 1852. — Oligotrichum laeviga-
twum (Wahlenb.) Bruch er al. var. cavifolium (Wils.) Frye, in
Grout, Moss Fl. North America 1(2): 110. 1937. — Type:
Alaska, Kotzebue, 1848, leg. Seemann; holotype in BM, seen;
isotype in NY, seen.

Catharinea tschuctschica C. Miill., Bot. Centralbl. 16: 93.
1883. - Oligotrichum tschuctschicum (C. Miill.)} Lindb. &
Arn., Kongl. Svenska Vetenskapsakad. Handl. 23: 10. 1890. -
Syntypes: U.S.S.R., Tschuctschica Penins., 1881 & 1882, leg.
Krause, not seen.

Oligotrichum laevigatum (Wahlenb.) Bruch er al. var. laxi-
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Psilopilum laevigatum (Wahlenb.) Lindb. var. aloma Hag.,
Kongel. Norske Vidensk. Selsk. Skr. 1913(1): 25. 1914, nom.
superfl. - Type: Oligotrichum laevigatum var. laxirete C. Jens.

Psilopilum tschuctschicum (C. Miill.) Paris var. anomalum
Hag., Kongel. Norske Vidensk. Selsk. Skr. 1913(1): 25. 1914.
- Type: Norway, leg. Kaurin, not seen.

Stems short, 6-10 (-18) mm. Leaves erect-spreading
when moist, weakly curled when dry, ovate—oblong, 2-3
mm, upper leaves with limbs tubular when dry, apices
cucullate, obtuse or minutely apiculate, margins entire
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Fig. 1. Psilopilum cavifolium, Mt Zackenberg, NE-Greenland; leg. 1947 Holmen 33, (C).

Meddelelser om Gregnland, Bioscience 17 - 1985 11



Mogensen (Ed.): IMFANAG, fasc. 1

Map 3. Psilopilum cavifolium.

Map 4. Psilopilum laevigatum.
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or minutely denticulate near apices. Costae ending in
apices or very shortly excurrent, dorsally smooth or
faintly roughened near apices. Ventral lamellae 7-10,
6-12 cells high, in side view entire but crenulate with
bulging end-cells. Median cells of leaf bases 40-100 X
12-18 pum. Laminae 24-33 cells broad on each side at
mid-limb; cells 15-20(-24) um broad, equally thick-
walled, becoming narrower and obliquely rhombic in
the borders. Perichaetial leaves 2.5-3.5 mm.

Setae brown 8-18 mm. Capsules pale brown, dark
brown when old, inclined to suberect, cylindric, rarely
somewhat gibbous, moderately to strongly curved; urns
3.2-5.0 mm. Exothecial cells thin-walled. Peristome
teeth very unequal, 250-380 pm. Spores almost smooth,
24-32 pm diameter.

A pioneer species, in bright green mats on disturbed soil and
gravel, especially on road-cuttings, footpaths, and eroding
river banks; also on lake shores, open tundra, moraine and cliff
ledges; common at lower altitudes from sea level to 700 m,
rarely up to 1300 m.

Very common throughout the northern part of the region, es-
pecially in lowland and coastal areas. An arctic species distrib-
uted throughout northern Siberia, Northern Scandinavia, Sval-
bard, Iceland, Greenland; in North America south to south-
western Alaska.

Selected specimens seen:

Greenland. S 1: Narssaq, “Narssaq sund”,60°56'N, 46°03'W;
1962 Steere 62-910 (C, CANM, NY). - W 5: Jakobshavn,
69°13'N, 51°06'W; 1956 Holmen 15966 (C, NY). - E6: Wol-
laston Foreland, Mt Zackenberg, 74°28'N, 20°35'W; 1950
Holmen s.n. (ALTA, C, CANM, E, NY).

Canada. Northwest Territories, Ellesmere 1., head of Tanquary
Fiord, 81°25'N, 76"°55'W; 1964 Brassard 1740 (C, CANM,
NY). - Aberdeen Lake, 64°38'N, 99°44'W; 1964 Scotter
4005 (CANM, MICH). ~ Melville 1., 2 mls N of Bailey
Point, 75°00'N, 114°58'W; 1965 Mosquin & Martin 6402
(CANM, NY). - Yukon Territory, Bonnet Lake, 68°11'N,
137°52'W; 1972 Scotter 17700a (C, NY).

Alaska. Sagavanirktok Quad., Sagwon upland, 69°23'N,
148°43'W; 1975 Murray 7477 (ALA). — Umiat Quad., W
slope Mt Umiat, 69°22'N, 152°07'W; 1958 Shushan & Thom-
son B152 (ALA, CANM, E). - Barrow Quad., Barrow Vil-
lage, 71°17°'N, 156°47'W; 1960 Steere, Holmen & Martens-
son (Steere & Holmen, 1975: Bryoph. Arct. Exs. 8, ALTA,
BM, MICH).

The typical form, widespread throughout the Arctic,
has entire leaves with the costae smooth dorsally, and
capstles quite cylindric. Some populations (possibly hy-
brids) from Greenland and Alaska have leaf margins
minutely denticulate towards the apex, costae dorsally
somewhat roughened or toothed, and broader, slightly
gibbous capsules. These correspond to var. anomalum
Hag. and have sometimes been misidentified as P. laevi-
gatum. The latter differs from P. cavifolium in its usu-
ally taller, more slender shoots with shorter, closely ap-
pressed leaves which do not become tubular in the up-
per part when dry, margins serrate—dentate in upper
part, ventral lamellae more numerous (11-15), irreg-
ularly lobed and dentate, and capsules inclined to hori-
zontal, darker in colour, and strongly curved and gib-
bous. Rarely grows submerged, where gametophytes
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become tall and lax, as in aquatic forms of Oligotrichum
hercynicum.

2. P. laevigatum (Wahlenb.) Lindb.
N Fig. 2. Map 4.
Ofvers. Forh. Kongl. Svenska Vetensk.-Akad. 18(4): 190.
1861. — Polytrichum laevigatum Wahlenb., Fl. Lapponica 349.
1812. - Oligotrichum laevigatum (Wahlenb.) Bruch et al.,
Bryol. Eur. 21/22, Pl. 414. 1844. - Syntypes: Finland, Sweden,
syntype in S, seen.

Psilopilum arcticum Brid., Bryol. Univ. 2: 95. 1827, nom.
superfl. — Type: Polytrichum laevigatum Wahlenb.

Oligotrichum glabratum Lindb., Musc. Scand. 12. 1879,
nom. superfl. — Type: Polytrichum laevigatum Wahlenb.

Psilopilum laevigatum (Wahlenb.) Lindb. var. hypnocarpum
Hag., Kongel. Norske Vidensk. Selsk. Skr. 1913(1): 24. 1914,
— Syntypes: E-Greenland, isosyntypes in C, NY, seen.

Stems slender, 8-17 mm, wiry. Leaves not curled,
closely appressed and erect both dry and moist, oblong—
obovate, 1.5-2.5 mm, limbs not tubular above, apices
cucullate, obtuse, margins irregularly crenate—dentate
in upper half of limbs. Costae ending in or just below
apices, usually smooth dorsally. Ventral lamellae 9-15,
6-11 cells high, in side view irregularly lobed and den-
tate, with crenulate margins. Median cells of leaf bases
45-90 x 12-30 um, narrower at margins. Laminae
22-30 cells wide on each side at mid-limb; cells 15-24
(-30) um wide, slightly thick-walled, marginal 1-2 rows
oblique, linear-rhombic. Perichaetial leaves 3.8-4.5
mm, about 2 times as long as stem leaves or longer.

Setae brown, 7-15 mm. Capsules brown, becoming
blackish with age, inclined to horizontal, strongly
curved and gibbous—ovoid, urns 2.6-4.0 mm. Exothe-
cial cells thin-walled. Peristome teeth 200-320 um. Spo-
res minutely papillose, 22-26 um.

Ecologically very similar to P. cavifolium, growing in green
mats on disturbed soil and detritus by roads, streams, water-
falls, and glaciers, but a much more local plant; sometimes in
mixed populations with P. cavifolium.

Rather rare and local in West Greenland, arctic Canada, and
Alaska, but extending farther south than P. cavifolium in
North America, to southwestern Alaska and Labrador; wide-
spread in Siberia, northern Scandinavia, Svalbard, and Ice-
land.

Selected specimens seen:

Greenland. W 4: Claushavn, 69°07'N, 50°55'W; 1870 Berggren
s. n. (C, NY). - W 5: Jakobshavn, 69°13'N, 50°55'W; 1867
Brown s. n. (BM, E). - W 7: “Thule”, 76°34'N, 68°48'W;
1956 Marr 56243 p. p. (CANM).

Canada. Northwest Territories, Baffin 1., Lewis Glacier,
70°30'N, 74°40'W; 1963 Webber 51 (CANM). - Bylot I.,
Franklin district, mouth of Aktineq River, 72°48'N,
78°51'W; 1954 Drury s. n. (NY). — Melville L. s. d., Ross s.
n., Herb. Brown (BM, E).

Alaska. Umiat Quad., Umiat, 69°25'N, 152°10'W; 1953 Bor-
man ef al. 53-1009A (CANM). — Barrow Quad., Barrow,
Loon Lake, 71°17'N, 156°47°'W; 1958 Shushan & Thomson
B242 (ALA, CANM, E). — Nome, 64°30'N, 165°20'W; 1948
Lepage 22616 (MICH). — Seward Penins., Cape Prince of
Wales, 65°48’N, 168°00'W; 1979 Flock FB221 p. p. (ALA).
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2. Oligotrichum
Oligotrichum DC. in Lam. & DC., Fl. Francaise, ed. 3, 2: 491. 1805. — Type: Polytrichum hercynicum Hedw.

Plants short or tall, gregarious. Stems simple, rarely branched, erect. Basal leaves minute, appressed; upper leaves
rigid or soft, erect when dry but sometimes curled or falcate—secund, erect, spreading or falcate—secund when
moist, ovate—lanceolate to oblong—elliptic, bases not or weakly differentiated, scarcely sheathing; limbs flat or with
strongly incurved laminae, apices flat or cucullate, acute, obtuse, or mucronate, margins subentire, denticulate or
coarsely serrate, borders not differentiated (very weakly so in O. parallelum). Costae narrow and well-defined
throughout, ending in apices or shortly excurrent, in cross-sections with a broad dorsal stereid band and a broad to
narrow or almost obsolete ventral band, dorsal surface towards apices with low teeth or distinct lamellae. Ventral
lamellae few, straight or sinuose, covering only costae, in side view entire to shallowly lobed or dentate, in trans-
verse sections end-cells not differentiated, smooth, thin-walled. Median cells of leaf bases short to elongate—rec-
tangular, thin-walled or slightly thickened. Laminae of limbs broad, unistratose, dorsal surface sometimes with low
projecting lamelliform teeth, cells irregularly quadrate or hexagonal, walls thin or thickened at angles, marginal
teeth 1-4-celled. Dioicous. Perigonia discoid, perigonial leaves short, broad, spreading. Perichaetial leaves nar-
rower, erect.

Sporophytes often present. Setae elongate, erect. Capsules slightly inclined or erect, cylindric but broadest near
bases, symmetric, not angled, without hypophyses but with conspicuous stomata at base. Exothecium smooth.
Peristomes with 32 simple or divided, obtuse or subacute teeth. Lids with a short to long, blunt beak. Calyptrae
with few scattered hairs or glabrous.

An almost worldwide genus of approximately 17 species, found from the Tropics to the High Arctic. O. falcatum is the only truly
arctic member of the genus, O. hercynicum is widespread in many northern temperate regions, whilst O. parallelum is a North Pa-
cific taxon, just reaching into arctic Alaska. Closely allied to Psilopilum (for differences see under that genus), but rather more
loosely circumscribed with a considerable range of leaf-form and lamellae development.

1. Plants short, rigid, 1-2(-3) cm; leaves 1.6-3.1 mm, erect and weakly curled or falcate-secund when dry,
laminae strongly incurved above, margins remotely denticulate or almost entire, ventral lamellae 8-14,
sinuose.

2. Leaves lanceolate or linear-lanceolate, erect and appressed with tips often incurved when dry, erect-
spreading when moist; apices strongly cucullate, apiculate; dorsal lamellae well-developed, 2-4 cells
high, often extending to below mid-leaf. . ........... ... ... ... ...l 1. O. hercynicum
2. Leaves ovate-lanceolate, strongly falcate secund when dry, little-altered when moist; apices cucullate
but tapering to an acute point; costae dorsally smooth or with low lamellae or teeth 1-2 cells high near

APICES: 5csm v s s mio s S me s @i E5 B E s VSR R E RS A R SRR A S G N S W 4 2. O. falcatum
1. Plants tall, soft, 2.5-6.0 cm; leaves 3.0-6.0 mm, strongly curled when dry, laminae plane and weakly un-
dulate, margins sharply and coarsely serrate, ventral lamellae 4-5, straight. . .............. 3. O. parallelum

1. O. hercynicum (Hedw.) DC. in Lam. & DC.

Fig. 3. Map 5.
Fl. Francaise, ed. 3, 492. 1805. — Polytrichum hercynicum
Hedw., Sp. Musc. Frond. 94. 1801 - Type: Czechoslovakia or
Poland, Sudety Mts, 1780, leg. Ehrhart, isotype in C, seen.

Bryum incurvum Brid., Musc. Rec. 2(3): 44. 1803. - O. in-
curvum (Brid.) Lindb. in Hartman, Handb. Skand. Fl. ed. 9,2:
45. 1864. — Type: France, leg. Villars, not seen.

O. hercynicum (Hedw.) DC. in Lam. & DC. var. latifolium
C. Miill. & Kindb., in Macoun, Cat. Canadian Plants 6: 149.
1892. — Type: Canada, Selkirk Mts, 1890 leg. Macoun, isotype
in FH, seen.

O. integrifolium Kindb., Rev. Bryol. Lichénol. 21(3): 40.
1894. - Type: O. hercynicum var. latifolium C. Miill. & Kindb.

Stems erect, 10-23(-30) mm, rigid. Upper leaves erect—
spreading when moist, erect and appressed but with tips
somewhat incurved when dry, lanceolate or linear-lan-
ceolate, 2-2.8 mm, not decurrent at bases, laminae
strongly incurved and tubular above; apices strongly cu-
cullate, minutely mucronate; margins remotely dentic-
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ulate to almost entire, dorsal surface of laminae often
with scattered short projecting lamelliform teeth 1-3
cells high. Costae minutely excurrent as a short mucro,
dorsally with several conspicuous low lamellae 2-4 cells
high, which often extend from apices to below mid-leaf.
Ventral lamellae 8-12, sinuose, 6-11 cells high, in side-
view entire or shallowly notched; margins crenulate
with bulging end-cells. Median cells of leaf bases shortly
rectangular, 24-40 X 9-15 um, with somewhat thick-
ened walls, narrower towards margins, without en-
larged alar cells. Laminae 16-30 cells broad on each side
at mid-limb; cells irregularly quadrate, some broader
than long, 9-15 um wide, thick-walled especially at an-
gles; marginal teeth minute, unicellular. Perigonial
leaves broadly obovate. Perichaetial leaves narrow—lan-
ceolate, 3-3.5 mm long.

Sporophytes occasional. Setae 10-15(-25) mm, pale
brown. Capsules slightly inclined, urns 3.2-4.0 x 1.3-
1.7 mm. Lids bluntly rostrate. Peristome teeth short,
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Fig. 3. Oligotrichum hercynicum, Anordlivitsoq, S-Greentand; leg. 1970 Jacobsen 9389, (C).
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Map 6. Oligotrichum falcatum.
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Fig. 4. Oligotrichum falcatum, Peters Lake and vicinity, A-Alaska; leg. 1974 Steere and Iwatsuki 74-789, (NY).
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100-140 um, blunt or subacute. Spores 14-15 pm, al-
most smooth.

A calcifuge pioneer species forming bright green patches on
soil and gravel, often in disturbed sites such as road-cuttings,
footpaths, lake-shores, stream-banks, scree-slopes and glacier-
melt areas, sometimes in open tundra, from sea-level up to
1700 m. Sporophytes apparently common in South Greenland
populations, but rare in those from northern Canada and
Alaska, where the taxon is probably under-collected.

Displays a disjunct distribution in the region, similar to that of
Polytrichastrum sexangulare, occurring only in southern
Greenland, Alaska and Yukon Territory. An arctic-alpine,
somewhat oceanic species scattered throughout the Arctic
(Alaska, Canada, S-Greenland, Iceland, Siberia) and on the
mountains of Europe south to Spain and Turkey; also in Japan;
in western North America reported from Alaska, Aleutian Is,
British Columbia, Washington, Oregon and Montana; in east-
ern North America only in Newfoundland.

Selected specimens seen:

Greenland. S 1: Kangerdluk, 60°13’N, 44°19'W; 1966 Gra-
vesen & Hansen 66-740 (C, NY). — W 2: lvigtut, 61°13'N,
48°10'W; 1946 Holmen 5221 (FH). - E 3: Qingertivaq,
66°06'N, 37°13'W; 1969 Holmen 69-611 (C, NY). - E 4: Mi-
kis Fjord, 68°10'N, 31°30'W; 1971 Lewinsky 71-72 (C).

Canada. Yukon Territory, N Rackla Range, Gillespie Lake,
64°43'N, 134°00'W; 1976 Vitt 16514 (ALTA).

Alaska. Ambler River Quad., source of Cooper Creek,
67°17'N, 157°00'W; 1976 Lewis 2399 (NY). — Seward Pen-
ins., Stewart River near Sinuk River, 64°50'N, 164°08'W;
1949 Steere 13257 (NY).

Occasionally found in aquatic habitats where the game-
tophytes become much taller and laxer, with larger, dis-
tant leaves. For differences with O. falcatum and O.
parallelum, see under those species.

2. O. falcatum Steere

Fig. 4. Map 6.
Bryologist 61(2): 115. 1958. — Psilopilum falcatum (Steere)
Crum et al., Brylogist 68(4): 434. 1965. - Type: Alaska, Mt Mi-
chelson Quad., Peters Lake, 1952, Steere 18959, holotype in
NY, seen; isotypes in ALTA, C, FH, NY, seen.

Stems ascending to erect, 15-23 (-30) mm, rigid. Upper
leaves ovate-lanceolate, curved and strongly falcate-se-
cund, scarcely altered when dry, 1.6-3.1 mm, slightly
decurrent at bases; laminae strongly incurved above;
apices cucullate and tapering into sharp points; margins
remotely denticulate or almost entire but mostly with
several larger teeth just below apices; laminae with low
teeth or lamellae on dorsal surface only near apices.
Costae percurrent as sharp pellucid points, dorsally
smooth, slightly roughened or occasionally with short,
low lamellae or teeth 1-2 cells high near apices. Ventral
lamellae 9-14, sinuose, 6-10(-13) cells high, in side-
view irregularly lobed and notched, margins crenulate
with bulging end-cells. Median cells of leaf bases shortly
rectangular, 12-30 X 9-15 um, thin-walled, sometimes
small groups of larger alar cells differentiated, 30-45 x
15-18 pm. Laminae 18-28 cells broad on each side at
mid-limb; cells irregularly quadrate or shortly rectangu-
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lar, some broader than long, 6-15 pm broad, walls
thickened, especially at angles, marginal teeth minute,
unicellular. Male plants with leaves weakly falcate, per-
igonial leaves broadly ovate or suborbicular, spreading.
Perichaetial leaves lanceolate, 3.5-4 mm, almost
straight.

Sporophytes rare. Setae 11-16 mm. Capsules slightly
inclined, urns 3.5-4 X 1.4-1.8 mm. Lids with a short,
blunt, conic beak. Peristome teeth 120-200 um, taper-
ing, subacute, sometimes compound. Spores 19-21 pm,
minutely papillose.

Calcifuge; in silvery-green patches on wet soil and rocks, often
on friable shales, also reported from granite and quartzite, in
habitats subject to regular or intermittent inundation, or con-
stantly moist, e.g. beside snow-melt streams, lake-shores, wa-
terfalls, on dripping rocks and in ravines, often on north- and
cast-facing slopes. In Alaska and Yukon Territory restricted to
montane habitats at altitudes between 800 and 1750 m, but
growing as low as 230 m on Axel Heiberg I.

A rare, but widely distributed species until very recently con-
sidered endemic to this region, perhaps limited by its obvious
preference for mountain habitats. Locally common possibly
only in northern Alaska and Yukon Territory, the only places
where sporophytes have been found. As reported by Steere
(Mosses of Arctic Alaska: 452454, 1978) known from Alaska,
Yukon Territory, Northwest Territories (Axel Heiberg 1., Mel-
ville 1.), western Greenland, and northern Labrador. Since
that publication there are additional records from southwest-
ern Yukon (Seward Glacier, St. Elias Mts, Steere 14339b,
NY), Baffin I., and several new Alaskan localities. Plants re-
cently reported from Xizang (Tibet) as this species (Li et al.,
Bryoflora of Xizang, Beijing 1985) differ in their greater devel-
opment of the dorsal lamellae and may be subspecifically dis-
tinct.

Selected specimens seen:

Greenland. W 5: Nugssuaq Penins., S of Eqaluit, 70°17'N,
51°12'W; 1956 Holmen 13347 (C). — W 6: Kraulshavn,
74°07'N, 57°05'W; 1950 Jakobsen s. n. (C).

Canada. Labrador, Nachvak Fiord, 59°02'N, 64°03'W; 1975
Weber 1584 (ALTA, NY). - Northwest Territories, Baffin I.,
head of Clyde Inlet, 70°20'N, 68°20’'W; 1950 Dansereau 363
(NY). — Axel Heiberg I., Ermine Ridge, 79°27'N, 90°48'W,
1967 Kuc M61 (CANM). — Yukon Territory, Tombstone
Mt., 64°29'N, 138°33'W; 1973 Vitt 8114 (ALTA, NY).

Alaska. Demarcation Pt. Quad., Jago River, 69°24'N,
142°41'W; 1978 Murray 8453 (ALA). — Mt Michelson
Quad., Peters Lake, 69°22'N, 145°03'W; 1960 Steere 600-
722-3, c. spor. (FH, NY). — Point Hope Quad., Ogotoruk
Creek, 68°05'N, 165°45'W; 1980 Murray 10276 (ALA E). -
Seward Penins., S slope Kigluaik Mts, 64°57'N, 165°30'W;
1949 Steere 13473 (NY).

Well-grown populations of O. falcatum can be readily
distinguished from O. hercynicum by having all leaves
regularly and strongly falcate-secund, both in the moist
and dry states. This character is never shown by O. her-
cynicum, although occasionally the latter species can
have uppermost leaves somewhat falcate—secund. In ad-
dition, some stunted forms of O. falcatum have leaves
only weakly falcate-secund and resemble O. hercyn-
icum in habit. Microscopically, the leaf-shape, leaf apex
and dorsal surface of the costa will distinguish such
forms.
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3. 0. parallelum (Mitt.) Kindb.

Fig. 5. Map 7.
Rev. Bryol. 21(3): 41. 1894. — Atrichum parallelum Mitt., J.
Linn. Soc. Bot. 8: 48. 1865. — Type: Rocky Mountains, leg.
Drummond, not seen.

Stems simple, erect, 2.5-6 cm. Upper leaves strongly
curled when dry, spreading when moist, elliptic-oblong,
3-6 mm long, laminae not inrolled above, plane but
weakly transversely undulate, narrowly decurrent at
bases; apices flat, sharply pointed; margins sharply ser-
rate, dorsal surface of laminae with few to many, scat-
tered, short, lamelliform teeth 2—4 cells high. Costae
tapering upwards, shortly excurrent, dorsally with 2-3
conspicuous lamellae 1-3 cells high, these entire below
but sharply toothed near apices. Ventral lamellae 4-5,
taller, straight, 3-6 cells high, in side view entire,
smooth. Median cells of leaf bases rectangular, 45-90
(- 150) X 15-25 pum, walls thin, lax. Laminae 2946 cells
broad on each side at mid-limbs, cells irregularly hexa-
gonal, 15-24 pm wide, thin-walled but slightly thick-
ened at angles, towards margins 1-3 rows equally thick-
walled but not forming distinct borders; marginal teeth
large, ascending, of 2-4 subequal cells. Perigonial
leaves obovate, cuspidate. Perichaetial leaves spread-
ing. lanceolate, 6.5-7 mm long.

Sporophytes frequent. Setae reddish, wiry, 2.5-5 cm.
Capsules inclined, cylindric, urns 5-6 X 1.6-2 mm. Lids
with a short, blunt beak. Peristome teeth short, 150-180
um, obtuse. Spores 14-17 pm, smooth.

In loose dark-green tufts on wet rocks and soil in shaded or ex-
posed situations, e.g. by snow-melt streams, waterfalls, in rav-
ines, on wet cliffs and screes, or in wet, open tundra. In arctic
Alaska and Yukon Territory restricted to montane habitats
from 685 to 1800 m, but further south it extends into moist Pi-
cea and Tsuga forest at lower altitudes, as low as 20 m on the
Aleutian Is.

A North Pacific oceanic-montane species, widespread on the
coastal mountains of Washington, British Columbia, Alaska,
Aleutians, Kamchatka, and Japan, extending inland only in a
single arctic locality in Alaska and into the Hess and Selwyn
Mits of southern Yukon Territory.

Specimens seen:

Canada. Yukon Territory, Hess Mts, Keele Lake, 63°29'N
130°29'W; 1976 Horton 5522 (ALTA). — Hess Mts, Emerald
Lake, 63°33'N, 131°12'W; 1978 Vitt 23450 (ALTA).

Alaska. Shungnak Quad., Mauneluk River, 66°59'N,
156°11'W; 1975 Lewis 594 (NY).

Differs conspicuously from O. hercynicum and O. falca-
tum in its larger size; leaves much curled when dry,
plane and somewhat undulate when moist, with coar-
sely serrate margins, and fewer, straight ventral lamel-
lae.

3. Pogonatum
Pogonatum P.-Beauv., Mag. Encycl. 5: 329. 1804. - Lectotype: Polytrichum aloides Hedw.

Stems short or tall, gregarious, simple or branched above, erect. Lower leaves small, appressed; upper leaves rigid,
erect when dry, erect-spreading when moist, often caducous, with thin well-defined sheathing bases; limbs linear to
lanceolate, opaque, flat, with margins weakly incurved above, apices acute or acuminate, margins serrate to entire,
not bordered. Costae narrow and well-defined in basal sheaths, broader but poorly defined in limbs, shortly excur-
rent, in cross-section with well-developed dorsal and ventral stereid bands, dorsal surface smooth or toothed near
apices. Ventral lamellae numerous, straight, covering costae and most of laminae, in side-view entire, in transverse
section end-cells enlarged, thick-walled, finely papillose (in arctic species). Median cells of leaf bases rectangular to
linear, thin-walled. Laminae of limbs bistratose with narrow unistratose wings, cells of wings quadrate, cqually
thick-walled; marginal teeth single, usually multicellular. Dioicous. Perigonia cup-shaped, perigonial leaves
broadly ovate with short limbs. Perichaetial leaves similar to upper stem leaves but longer.

Sporophytes not infrequent. Setae elongate, erect. Capsules inclined, urns ovoid—cylindric, terete, symmetric,
without hypophyses or stomata, exothecium roughened with a single mamilla without pit on each cell. Peristome
teeth 32, oblong or lanceolate from low or high basal membrane. Lids shortly rostrate. Calyptrae denscly hairy.

A large genus of 90 to 100 species, predominantly pantropical and with many species in the Himalaya and Japan; in other temper-
ate regions with few species. The genus displays a wide range of gametophytic form, but is united by a unique combination of spo-
rophyte characters, viz. the usually terete, never angular capsules, the urn without stomata and with mamillose exothecial cells
without pits. Polytrichastrum alpinum, sometimes included in Pogonatum on account of its terete capsules with fewer than 64
peristome teeth, is best excluded as its capsules bear stomata and have smooth exothecial cells.

The specimen of Pogonatum pensilvanicum (Hedw.) P.-Beauv. from Greenland (Parker Snow Bay, 1916, leg. Hovey (NY)) is
probably mislabelled; it is an American plant not known north of Newfoundiand.

When sterile, stunted plants of several species of Polytrichum and Polytrichastrum may be confused with Pogonatum. Micro-
scopially, all arctic speciess of Polytrichum, Polytrichastrum longisetum and the common form of Polytrichastrum sexangulare can
be distinguished by the end-cells of the ventral lamellae which are never finely papillose as in Pogonatum dentatum and P. urnige-
rum. In Polytrichastrum alpinum and the form of P. sexangulare with finely papillose end-cells, these cells are taller than broad in
transverse section, whilst in the two Pogonatum species they are broader than tall or isodiametric.
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Eig. 5. Oligotrichum parallelum, near Crystal Lake, Mitkof 1., SE-Alaska; leg. 1968 Worley, Schofield and Hamilton 8527, (UBC,
).
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Map 8. Pogonatum dentatum.
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cells 50pm

Fig. 6. Pogonatum dentatum, Esersiutilik, NW-Greenland; leg. 1956 Holmen 13682, (C).
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1. Leaves loosely arranged and incurved when dry, serrate to serrulate; marginal teeth spreading, (1-)3-7-
celled, terminal cell usually not much larger than others; ventral lamellae 24-31, end-cells flat-topped in
transverse section; basal membrane very low, 15-30(=35) um; spores 18-21 pm.............. 1. P. dentatum

1. Leaves densely arranged, straight and closely imbricate when dry, serrate to entire; marginal teeth as-
cending, of 1(-2) large cells and 0-3 distinctly smaller cells; ventral lamellae 33-42(—46), end-cells round-
topped in transverse section; basal membrane tall, 85-160 um; spores 13-17 ym............ 2. P. urnigerum

1. P. dentatum (Brid.) Brid.

Fig. 6. Map 8.
Bryol. Univ. 2: 122. 1827. — Polytrichum dentatum Brid., J.
Bot. (Schrader) 1800, 1,2: 287. 1801. — Type: Western North
America, leg. Menzies, holotype in E, seen.

Polytrichum capillare Michaux, Fl. Boreali-Americana 2:
294. 1803. — Pogonatum capillare (Michaux) Brid., Bryol.
Univ. 2: 127. 1827. - Type: Canada, holotype in PC, seen.

Polytrichum capillare Michaux var. minus Wahlenb., Fl.
Lapponica 348. 1812 -Type: Lappland. Finland, Kyro, 1802,
?leg. Swartz, ?type in S, seen.

Stems short, mostly simple, sometimes branched above,
0.7-3 (-5) cm. Leaves loosely arranged, erect-spread-
ing when moist, erect and incurved when dry, in dwarf
forms often caducous from lower or middle part of
sheathing bases; 3.0-4.5(-6.5) mm, from ovate sheath-
ing bases rather abruptly tapering into linear-lanceolate
limbs; apices acute, margins sharply serrate to serrulate,
never completely entire, often distinctly incurved to-
wards apices. Costae excurrent as short entire or denti-
culate points, dorsally smooth or with a few teeth near
apices. Ventral lamellae 24-31, 5~7 cells high, in trans-
verse section with end-cells rectangular, broader than
others, flat-topped with narrowly rectangular lumens,
thick-walled and densely papillose. Median cells of leaf
bases rectangular, 25-60 X 12-18 pm, thin-walled.
Laminae of limbs with narrow unistratose wings 1-3
cells broad at mid-limb, cells of wings quadrate, 14-17
um broad, equally thickened. Marginal teeth broadly
triangular, spreading or somewhat ascending, towards
leaf apices becoming submarginal, mostly 3-7-celled
with terminal cell not much larger than others, some-
times reduced to 1 small cell. Perichaetial leaves 4-5.5
mm, slightly longer than stem leaves.

Setae slender, brownish, 1.0-2.6(-3.5) cm. Capsules
weakly inclined, brown, shortly ovoid—cylindric, urns
2.1-3.0 mm. Peristome teeth slender, whitish, (160-)
200-290 pm, subacute, borne on very low basal mem-
brane 15-30(=35) um tall. Spores almost smooth, 18-21
pm diameter.

In green or brown mats or as scattered stems amongst lichens
and bryophytes such as Polytrichum juniperinum and P. pili-
ferum, in dry, well-drained sun-exposed habitats on open
rocky tundra, on hummocks, frost boils and polygons, gravelly
slopes, talus and moraines, rarely close to glaciers or in snow-
beds. A pioneer species probably favouring less disturbed sites
than P. wrnigerum. Frequently stunted and with caducous
leaves in exposed situations; gametophytes taller and occasion-
ally bearing sporophytes in more sheltered, moister habitats.
Favours lower altitudes, but found up to 1700 m in Yukon Ter-
ritory.
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Widespread throughout the region, although less common in
Greenland than the closely allied P. urnigerum; in Alaska P.
dentatum is the commoner of the two especially in the arctic
costal plain, where sporophytes are not rare. Caducous-leaved
plants are commoner than in P. urnigerum. An arctic-alpine
species distributed throughout arctic Alaska, Canada, Green-
land, Iceland, U.S.S.R., Scandinavia and Svalbard; outside the
Arctic restricted to mountainous parts of Scandinavia, Japan,
western North America from southern Alaska and the Aleu-
tians to Oregon, and in eastern North America from Labrador
and Newfoundland to New England, Michigan and North
Carolina.

Selected specimens seen:

Greenland. W 3: Kilaersarfik, Ameragdla, 64°15'N, 50°12'W;
1973 Lewinsky 73-920 (C). - W 6: Upernivik 1., “Inukavsait
Fjord”, 72°20’N, 52°24'W; 1956 Holmen 13483 (C, NY). - E
5: Scoresby Sund, Rypefjord, 71°02’'N, 27°45'W; 1958 Hol-
men 19016 (C).

Canada. Labrador, Churchill Falls, 53°36'N, 64°19'W; 1970
Brassard 5008 (C, NY). — Northwest Territorics, Cobourg
I., E coast, 75°49'N, 79°05'W; 1970 Blake 26¢ (CANM). -
Ellesmere I., Van Hauen Pass, 81°07'N, 86°55'W; 1967
Brassard 2558 (CANM, NY).

Alaska. Chandler Lake Quad., Chandler Lake, 68°12'N,
152°47"W; 1966 Smith A1010 (ALA, BM, C, CANM, NY).
- Barrow Quad., Point Barrow, 71°20'N, 156°39'W; 1952
Steere 19012 (CANM, NY) - Meade River Quad., Meade
River P.O., 70°57'N, 157°27'W; 1953 Crum 20109 (NY). -
Point Hope Quad., Ogotoruk Creek, 68°05'N, 165°45'W;
1980 Murray 9749 (ALA).

Pogonatum dentatum in the Arctic has been much con-
fused with P. urnigerum. When well-grown, or when
bearing sporophytes, P. dentatum can be readily re-
cognized by its leaves with broad, spreading marginal
teeth, which have the terminal cell not much larger than
the lower cells, in its leaf section with the end-cells of la-
mellae flat-topped, by its narrow pale peristome tecth
borne on a very low basal membrane, and by its spores
18-21 pm in diameter; in P. urnigerum the marginal
teeth of the leaves are distinctly ascending and mostly
with 1 cell much larger than the others, the ventral la-
mellae in section have rounded end-cells, the peristome
teeth are brownish and borne on a tall basal membrane,
and the spores are smaller, 13-17 um in diameter. The
two also differ in habit (leaves loosely arranged and not
imbricate in P. dentatum), leaf apex (more finely
pointed in P. urnigerum), leaf margin (more incurved
towards apex in P. dentatum with teeth becoming sub-
marginal), number of ventral lamellae (fewer in P. den-
tatum), length of cells in sheathing base (longer in P.
urnigerum), cell size in lamina wings (larger in P. den-
tatum) and capsule shape (cylindric in P. urnigerum,
ovoid—cylindric in P. dentatum).
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In the Arctic, however, sporophytes are rare, par-
ticularly in P. urnigerum, the gametophytes frequently
become stunted in both species, the marginal teeth re-
duced in size, and the leaves often readily-caducous.
Such plants are often difficult to identify. In Greenland,
Holmen (Meddr Grgnland 163(2): 17. 1960) regarded
plants with fragile leaves as P. dentatum, but in fact this
type of vegetative propagation is common in both spe-
cies.

Watson (Nytt Mag. Bot. 11: 169-170. 1964) cast
doubt on the reliability of character of the lamella end-
cells in transverse section in populations from Jan
Mayen, but study of fruiting specimens of both species
shows that it is a reliable and constant difference. In
some dwarf forms of P. urnigerum, the lumen of the
end-cells becomes almost flat as in P. dentatum, but the
apex of the cell remains rounded or slightly pointed. In
P. dentatum both the lumen and apex of the cell are
quite flat in all forms. In P. dentatum some arctic forms
have the marginal teeth much reduced in size, but never
completely absent, unlike P. urnigerum where forms
with reduced teeth or quite entire leaves are frequent.

2. P. urnigerum (Hedw.) P.-Beauv.
Fig. 7. Map 9.
Prodrome Aethéogamie 85. 1805. — Polytrichum urnigerum
Hedw., Sp. Musc. Frond. 100. 1801. - Type: Europe, not seen.
Polytrichum urnigerum Hedw. var. subintegrifolium H. Arn.
& C. Jens., Moose Sarekgebietes 137. 1910. — Pogonatum urni-
gerum (Hedw.) P.-Beauv. var. subintegrifolium (H. Arn. & C.
Jens.) Moller, Ark. Bot. 16(3): 69. 1919. - Syntypes: Sweden,
Sarek Mts, isosyntypes in BM, C, seen.

Stems short to tall, 0.8-4.0(-8.0) cm, commonly
branched in upper part. Leaves crowded towards stem
tips, glaucous green above, when dry erect, closely ap-
pressed, sometimes with tips curled, when moist widely
spreading, in dwarf forms often caducous from lower or
middle part of sheathing bases, (2.5-)3.2-5.0 mm, from
ovate sheathing bases rather abruptly contracted into
narrowly linear—lanceolate limbs; gradually tapering to
fine points, margins plane or very weakly incurved to-
wards apices, strongly serrate, serrulate or entire. Cos-
tae excurrent as subulate, sharply serrate to smooth
points, dorsally smooth or with a few low teeth towards
apices. Ventral lamellae 33-42(-46), 4-7 cells high, in
transverse section with end-cells broadly ovate or orbic-
ular, slightly broader than others, round-topped, with
lumens either rounded or pentagonal and acutely
topped, thick-walled and densely papillose Median cells
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of leaf bases linear, 3065 X 9-12 um, thin-walled, nar-
rower towards margins. Limbs of laminae bistratose,
with narrow unistratose wings 1-2 cells wide, cells of
wings quadrate, 12-15 pm broad, thick-walled. Mar-
ginal teeth not becoming submarginal towards leaf api-
ces, narrowly triangular, ascending, usually of 1(-2)
large acute cells and 0-3 much smaller cells, in small
forms often much reduced or absent. Perichaetial leaves
5-7 mm, slightly longer than stem leaves.

Setae slender, pale brown, 1.8-3.0(—4.0) cm. Cap-
sules slightly inclined, pale brown, urns (2.0-)2.5-3.5
mm, cylindric. Peristome teeth linear (140-)170-225
um, subacute, usually brown, borne on tall basal mem-
brane 85-160 um tall. Spores 13-17 pm, almost smooth.

In glaucous-green to brownish mats or as scattered stems, usu-
ally in open, disturbed habitats such as crumbling banks, road-
cuttings, scree slopes, very common around glaciers and in
snow-bed areas, sometimes in more stable, dry, open tundra,
in alpine lichen/moss tundra and in dwarf shrub tundra. Com-
mon at all altitudes from sea level to 1700 m. Sporophytes very
rare in the Arctic, but caducous-leaved forms common.

Widely distributed throughout arctic America, Greenland and
Iceland, elsewhere a much more widespread taxon than P. den-
tatum, found throughout Europe south to Macaronesia, north-
ern and eastern Asia, Iran, Himalaya, China, Korea, Japan; in
North America south to Oregon, Colorado and New York.

Selected specimens seen:

Greenland. S 1: Narssarssuaq, 61°10°N, 45°23'W; 1962 Steere
62687 (NY). — W 2: “Nunatak Lake”, 61°55'N, 47°36'W;
1966 Larsson s. n. (C, NY). - W 6: Umiarfik Fjord, Svarten-
huk Penins., 71°49'N, 55°25'W; 1956 Holmen 14629 (C,
CANM, NY). - N 8: Heilprin Land, Brgnlund Fjord,
82°10°N, 31°00°'W; 1949 Holmen 8844 (CANM, NY).

Canada. Northwest Territories, Baffin I., head of Clyde Inlet,
69°50'N, 70°40°'W; 1950 Wynne-Edwards 9342 (CANM,
NY). — Melville I., N of Bailey Point, 75°00’'N, 114°58'W
1965 Mosquin & Martin 6395 (CANM, NY). — Coppermine,
Coronation Gulf, 67°47'N, 115°30'W; 1948 Steere 10804
(NY).

Alaska. Chandler Lake Quad., Chandler Lake, 68°12'N,
152°47°'W; 1966 Smith A1017 (BM, C, NY). - Killik River
Quad., Cascade Lake, 68°22'N, 154°35'W; 1974 Steere 74—
877 (NY). - Survey Pass Quad., Alatna River, 67°53'N,
155°05'W; 1973 Murray 5565 (ALA).

A somewhat variable species likely to be confused only
with P. dentatum (for differences see under that spe-
cies), especially when sterile or stunted. Forms with re-
duced marginal teeth, or with leaves entire, are fre-
quent and have sometimes been segregated as var. sub-
integrifolium (H. Arn. & C. Jens.) Moller. Intermedi-
ates are common and the character does not correlate
with stature, leaf fragility or any other feature and is
probably a habitat modification.
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Fig. 7. Pogonatum urnigerum, Richardson Ridge, A-Alaska; leg. 1968 Sharp 9353 (NY, C).
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Map 10. Polytrichastrum alpinum var. alpinum.
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Ivnaq, W-Greenland; leg. 1971 Holmen and Mogensen 71-1071, (C).

Fig. 8. Polytrichastrum alpinum var. alpinum,
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4. Polytrichastrum
Polytrichastrum G. L. Smith, Mem. New York Bot. Gard. 21(3): 35. 1971. — Type: Polytrichum alpinum Hedw.

Stems short or tall, rigid, gregarious or scattered, simple or branched, erect. Lower leaves scale-like, appressed; up-
per leaves crowded, sometimes caducous, spreading when moist, erect, straight or weakly curled when dry, with
thin, well-defined sheathing bases; limbs linear to lanceolate, opaque, flat or channelled, apices sharply pointed or
blunt, toothed or entire, often produced into short coloured points; margins erect or inrolled, serrate or entire, not
bordered. Costae narrow and well-defined in sheaths, broad but poorly-defined in limbs, shortly to long-excurrent,
in cross-section with well-developed dorsal and ventral stereid bands, dorsal surface often toothed near apices. Ven-
tral lamellae numerous, straight, covering costac and most of laminae; end-cells scarcely to strongly differentiated,
thickened or not, smooth or finely papillose. Leaf bases unistratose, median cells linear to rectangular, thin-walled,
becoming narrower towards margins. Laminae of limbs bistratose with narrow unistratose wings; cells of wings
quadrate to transversely rectangular, incrassate; marginal teeth single, 1-4-celled. Dioicous. Perigonia discoid;
perigonial leaves with short limbs and broad sheaths. Perichaetial leaves similar to stem leaves but with longer
sheaths.

Sporophytes frequent. Setae elongate, erect. Capsules inclined to horizontal, obtusely 4-6-angled or terete, sym-
metric or slightly oblique, hypophyses weakly differentiated, confluent with urns, bearing large stomata. Exothecial
cells smooth, not pitted (in arctic taxa). Peristomes of 64 simple teeth, sometimes 40-55 by fusion, teeth not ap-
pendaged or winged internally. Epiphragms fleshy, dorsal margins entire or with tooth-like processes opposite peri-
stome teeth, ventral margins entire, annulus-like. Lids rostrate. Spores with warty papillar projections. Calyptrae
densely covered with long hairs.

A recently segregated genus of 13 (or more) species, including some very widely distributed in both the Northern and Southern
Hemispheres, and several with restricted or disjunct ranges in North America and the Himalaya. Distinguished from Polytrichum
s.str. by the terete to obtusely 4-6-angled capsules with no constriction between urns and hypophyses, the smooth exothecial cells
(without pits in arctic taxa), the peristome teeth which are not winged or appendaged internally, the epiphragms thick and entire
or with marginal tooth-like processes, and the spores with warty papillar projections.

1. End-cells of ventral lamellae weakly differentiated, in side-view thin-walled, smooth; leaf margins
coarsely serrate with large unicellular teeth; cells of lamina wings 12-21 pm broad.......... 3. P. longisetum
1. End-cells of ventral lamellae strongly differentiated, in side-view thick-walled, finely papillose or smooth;
leaf margins entire, or serrulate with small 1-celled teeth, or coarsely serrate with 2-4-celled teeth; cells of
lamina wings 9-15 pm broad.
2. Leaf limbs linear, apices blunt or subacute, cucullate; end-cells of ventral lamellae smooth or weakly
papillose; capsules obtusely 5-6-angled, rarely subterete. ............................ 2. P. sexangulare
2. Leaf limbs linear-lanceolate, apices subulate, channelled but not cucullate; end-cells of ventral lamel-
lae densely papillose; capsules terete.
3. Leaves fragile, limbs usually constricted at tops of sheaths................ 1. P. alpinum var. fragile
3. Leaves not fragile, limbs not or weakly constricted at tops of sheaths. . ... 1. P. alpinum var. alpinum

section end-cells ovoid with much-thickened, densely
finely papillose apices. Median cells of leaf bases linear

1. P. alpinum (Hedw.) G. L. Smith
Mem. New York Bot. Gard. 21(3): 37. 1971. — Polytrichum al-

pinum Hedw., Sp. Musc. Frond. 92. 1801. — Pogonatum al-
pinum (Hedw.) Rohling, Ann. Wetterau. Ges. 3(2): 226. 1814.
— Syntypes: Europe, not seen.

Stems scattered or aggregated, simple or branched, 1.5-
6.0(-10.0) cm. Leaves loosely to densely arranged,
when moist erect-spreading to wide-spreading, when
dry erect, not or weakly curled, 3.8-7.5 mm, from
broad, rectangular sheathing bases rather abruptly
tapering into flat linear—lanceolate limbs, sometimes
constricted at bases of limbs and limbs caducous; apices
subulate, channelled but not cucullate, with incurved
margins; margins serrate, serrulate or entire. Costae ex-
current as a brown serrate to entire point, dorsally
toothed near apices or smooth. Ventral lamellac 2440,
6-8 cells high, in side view flat-topped, in transverse
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or narrowly rectangular, 30-90 X 6-12 um, thin-walled.
Laminae of limbs with narrow unistratose erect wings,
2-6 cells broad at mid-limb, with quadrate to trans-
versely rectangular cells 10-15 pm broad, equally thick-
walled. Marginal teeth variable, ascending, acute, 1-4-
celled with apical cell larger than others. Perichaetial
leaves scarcely longer than stem leaves.

Setae brown, 0.8-3.0(-5.0) cm. Capsules weakly to
strongly inclined, urns 3.1-5.8 mm, ovoid or subglobose
to cylindric, terete, slightly oblique; exothecial cells
smooth, not pitted; hypophyses distinct. Peristome
teeth 40-55, irregularly developed, unequal, narrowly
lanceolate, acute, yellowish, 130-250 pm, borne on low
basal membrane 25-60 pm tall. Spores 18-24 pum, finely
papillose.
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Var. alpinum

Fig. 8. Map 10.
Polytrichum arcticum Brid., J. Bot. (Schrader) 1800, 1,2: 287.
1801. — Polytrichum alpinum var. arcticum (Brid.) Wahlenb.,
Fl. Suec. 2: 738. 1826. - Type: Sweden; isotype in BM, seen.

Polytrichum septentrionale Brid., J. Bot. (Schrader) 1800,
1,2: 285. 1801. — Polytrichum alpinum var. septentrionale
(Brid.) Lindb., Not. Sallsk. Fauna Fl. Fenn. Forh. 9: 131.
1868. — Polytrichastrum alpinum (Hedw.) G. L. Smith var. sep-
tentrionale (Brid.) G. L. Smith, Mem. New York Bot. Gard.
21(3): 37. 1971. — Type: Norway, isotype in E, seen.

Polytrichum campanulatum Hornsch., in Nees, Horae Phys.
Berol. Coll. 67. 1820. — Polytrichum alpinum Hedw. var. cam-
panulatum (Hornsch.) C. Miill., Syn. Musc. Frond. 1: 211.
1848. — Type: Aleutians, Unalaska, leg. Chamisso, not seen.

Polytrichum brevifolium R. Brown, Suppl. App. Capt. Par-
ry's Voyage 294. 1824. - Polytrichum alpinum var. brevifolium
(R. Brown) C. Miill., Syn. Musc. Frond. 1: 211. 1848. — Poly-
trichastrum alpinum (Hedw.) G. L. Smith var. brevifolium (R.
Brown) Brassard, Bryologist 75: 531. 1972. — Type: Melville 1.,
leg. Ross, holotype in BM, seen.

Polytrichum propinquum R. Brown, Suppl. App. Capt. Par-
ry's Voyage 294. 1824. — Polytrichum alpinum Hedw. var. pro-
pinquum (R. Brown) Hag., Kongel. Norske Vidensk. Selsk.
Skr. 1913(1): 45. 1914. - Type: Melville 1., leg. Ross, holotype
in BM, seen.

Pogonatum alpinum (Hedw.) Rohling var. simplex Schimp.,
Coroll. 91. 1856. — Polytrichum alpinum Hedw. var. simplex
(Schimp.) Limpr., Laubm. Deutschl. 2: 617. 1893. - Syntypes:
Norway, Iceland, Greenland, not seen.

Polytrichum polare C. Mull., Bot. Zeitung (Berlin) 17: 205.
1859. — Polytrichum alpinum Hedw. var. polare (C. Miill.)
Hag., Tromsg¢ Mus. Aarsh. 21 & 22 (3): 263. 1905. - Type:
Greenland, ?isotype in C, seen.

Polytrichum alpinum Hedw. var. microdontium Kindb., Ot-
tawa Naturalist 5: 180. 1892. — Polytrichum microdontium
(Kindb.) Kindb., Biblioth. Bot. 42: 66. 1897. - Syntypes:
Alaska, leg. Macoun and Palmer, syntypes in S, seen.

Polytrichum vanhoeffenii Kindb, Biblioth. Bot. 42: 66. 1897.

Type: Greenland, Umanak Fjord, leg. Vanhoffen, holotype
in S, seen.

Polytrichum alpinum Hedw. var. integerrimum Harmsen, in
Harmsen & Seidenfaden, Meddr Grgnland 82(2): 34. 1932. -
Syntypes: Greenland, leg. Seidenfaden, syntypes in C, seen.

Leaves not fragile, limbs not caducous from top of
sheath which is not or weakly constricted; leaf dentation
and capsules variable.

The var. alpinum shows tolerance of a wide range of ecological
conditions, both acidic and basic, but tends to favour relatively
stable habitats such as moist tundra, fens, peat bogs, screes,
cliff-ledges, tussock tundra, and dwarf-shrub tundra, and is fre-
quent at all altitudes in the Arctic.

An extremely widespread taxon with essentially an arctic-at-
pine distribution, common throughout arctic and North Tem-
perate regions of Europe and Asia south to Turkey, Himalaya
and Taiwan; in the Antarctic, Australasia, South America and
Mexico, towards the tropics restricted to high altitudes. Com-
mon in Greenland and in North America from arctic Canada,
Alaska and the Aleutians south to California, Colorado and
Florida. Sporophytes are frequent.

Selected specimens seen:

Greenland. S 1: Julianehadb district, “Tasiussaq”, 60°15'N,
44°50'W; 1889 Hartz s.n. (CANM). — W 6: Nugssuaq, W end
of Nugssuaq Penins., 70°42'N, 54°42'W; 1962 Steere 62-457
(CANM, NY). - E 5: Vestfjord, Kobberpynt, 70°31'N,
28°22'W; 1892 Hartz s.n. (CANM, MICH). - N 8: Heilprin
Land, Brenlund Fjord, 82°10'N, 31°00'W; 1948 Porsild 6067
(C, CANM, BM).
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Canada. Northwest Territories, Bathurst 1., Davey’s Camp,
75°45'N, 98°17'W; 1973 Ireland 16664 (ALA, CANM, FH).
— Mackenzie Delta, Reindeer Station, 68°35'N, 134°00'N;
1978 Howland 741 (CANM). - Yukon Territory, Mt Klotz,
65°28'N, 138°20'W; 1973 Vitt 7582 (ALA).

Alaska. Killik R. Quad., Imiaknikpak Lake, 68°29'N,
154°03'W; 1973 Murray 6340 (ALA). — Teshekpuk Quad., E
Simpson Test Well, 70°57'N, 154°40'W; 1979 Murray 8973
(ALA). - Barrow Quad., Point Barrow, 71°20'N, 156°39'W;
1951 Steere 16332 (CANM, NY).

Var. fragile (Bryhn) Long, comb. nov.
Fig. 9. Map 11.
Polytrichastrum alpinum (Hedw.) G. L. Smith var. fragile
(Bryhn) Long, comb. nov. — Basionym: Polytrichum fragile
Bryhn, Rep. Second Norwegian Arctic Exp. in “Fram™, 2(11):
122. 1907. - Polytrichum alpinum Hedw. var. fragile (Bryhn)
Nyholm, Ili. Moss Fl. Fennoscandia 2: 675. 1969. — Polytrichas-
trum fragile (Bryhn) Schljakov, Nov. Syst. Pl. non Vasc. 19:
209. 1982. - Syntypes: Greenland, Ellesmere Island, not seen.
Pogonatum lamellosum James, in Rothrock, Ann. Rep.
Board of Regents Smithsonian Inst. 1867: 461. 1872. - Type:
E. Siberia, leg. Dall, holotype in FH, seen.

Differs from var. alpinum in its readily fragile leaves
which are usually distinctly constricted at the line of de-
hiscence at the bases of limbs; leaf serrations weakly de-
veloped or absent; capsules ovoid or subglobose.

Var. fragile is typically found in habitats subject to regular or
occasional inundation, e.g. in wet meadows, by springs and es-
pecially on lake margins, with occasional reports from open
tundra, beach ridges and on roadsides. It is a lowland plant
rarely found over 100 m, but up to 800 m in Alaska.

A local but probably under-recorded taxon apparently com-
mon only in the coastal plain of arctic Alaska, with scattered
records throughout arctic Canada; rare in Greenland, arctic
Scandinavia, Svalbard and Siberia.

Sclected specimens seen:

Greenland. W 7: Carey Is, Northwest 1., 76°44'N, 73°20'W;
1976 Blake la (CANM). - E 5: S of Failsterelv, Scoresby
Sund, 70°44'N, 24°08'W; 1971 Halliday B47c (E).

Canada. Northwest Territories, Baffin 1., Frobisher Bay,
63°44'N, 68°56'W; 1948 Senn & Calder 3911 (CANM, NY).

E side Coburg I., 75°55'N, 79°08'W; 1968 Blake Sb
(CANM). - Ellesmere I., Craig Harbour, 76°12'N, 81°05'W;
1923 Soper 865 (CANM). - Head of Hornby Bay, Great
Bear Lake 66°35'N, 117°50'W; 1948 Steere 10498 (NY).

Alaska. Demarcation Point Quad., Beaufort Lagoon, 69°53'N,
142°18'W; 1974 Murray 7202 (ALA). — Harrison Bay Quad.,
Fish Creek Test Well, 70°19'N, 151°58'W; 1977 Murray 77-
865 (ALA). — Barrow Quad., Point Barrow, 71°20’N,
156°39'W; 1951 Steere 15231 (ALA, CANM, NY). - Point
Hope Quad., Ogotoruk Creek, 68°05'N, 165°45'W; 1980
Murray 9728 (ALA).

Polytrichastrum alpinum is an extremely polymorphic
species, particularly in stature, development of leaf ser-
ration and capsule shape. Many infraspecific taxa have
been reported from the Arctic, where variation seems
to be especially wide. Capsule shape frequently corre-
lates with development of leaf serration — plants named
as var. alpinum s. str. have strongly serrate leaves and
ovoid—cylindric or cylindric capsules; wilst those corre-
sponding to var. septentrionale (Brid.) G. L. Smith have
much reduced leaf serrations and subglobose or ovoid
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Fig. 9. Polytrichastrum alpinum var. fragile, Flakkerhuk, Disko, W-Greenland; leg. 1977 Mogensen 77-764, (C).
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Map 12. Polytrichastrum sexangulare.
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Fig. 10. Polytrichastrum sexangulare, Orpit qaqait, Disko, W-Greenland, leg. 1977 Mogensen and Brassard 77-201, (C).
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capsules. Without detailed study of this variation it is
impossible to clearly define infraspecific taxa other than
var. fragile, and they are therefore retained as a single
broad ‘var. alpinum’. The var. fragile has been treated
as a species by several authors. It may, however, prove
to be merely another habitat modification of the species
found in very wet habitats, but it is readily recognizable
in most cases (unlike the other varieties) and it appears
to be much more restricted geographically. Further
study on its status is desirable.

The generic placement of Polytrichum alpinum has
been a much-debated problem, now satisfactorily re-
solved by the creation of the genus Polytrichastrum.
Earlier authors often placed it in Pogonatum on account
of its terete capsules, but the presence of stomata and
smooth exothecial cells exclude it from that genus. Spo-
rophytes are common and serve to readily distinguish P.
alpinum from other Polytrichum and Polytrichastrum
species. Gametophytically, however, P. alpinum often
resembles Polytrichum species in habit and stature, but
in that genus the end-cells of the ventral lamellae are
never finely papillose. The arctic species of Pogonatum
have finely papillose end-cells; they differ as discussed
under that genus. Similarly, some populations of Poly-
trichastrum sexangulare can also display this character
and may be troublesome to name; such plants are
treated under the latter species.

2. P. sexangulare (Brid.) G. L. Smith

Fig. 10. Map 12.
Mem. New York Bot. Gard. 21(3): 37. 1971. — Polytrichum
sexangulare Brid.. J. Bot. (Schrader) 1800, 1,2: 285. 1801. -
Syntypes: Austria; Salzburg, leg. Florke; Tyrol, leg. Hoppe,
not seen.
Polytrichum norvegicum auct. non Hedw. 1801.
Polytrichum septentrionale auct. p.p., non Brid. 1801.

Stems loosely to densely aggregated, simple, 1-3(-6)
cm. Leaves loosely arranged, when moist erect—spread-
ing , when dry erect, imbricate but with limbs incurved,
flexuose or somewhat falcate-secund, 3.04.7 mm,
from broad, rectangular sheathing bases suddenly con-
tracted to linear concave limbs; apices cucullate, blunt
or subacute, margins strongly incurved towards apices,
with limb almost tubular when dry, entire or serrulate
below apices. Costae ending in apices or percurrent as a
short entire or toothed point, dorsally smooth or com-
monly with a few sharp teeth towards apices. Ventral la-
mellae 25-36, 5-8 cells high, in side view almost flat-
topped, in transverse section end-cells ovoid—conical
with much thickened, smooth or minutely papillose api-
ces. Median cells of leaf-bases elongate-rectangular,
25-60 X 5-8 um, thin-walled. Limbs of laminae with
broad, unistratose, incurved wings 3—4 cells broad in
lower part, becoming up to 8-10 cells broad towards
apices, with isodiametric to transversely rectangular
cells 9-15 pum broad, equally thick-walled. Marginal
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teeth few, shallow, 1-celled, or absent. Perichaetial
leaves slightly longer than stem leaves, 4.5-5.0 mm.

Setae brown, 1.4-2.8(—4.0) cm. Capsules erect or
slightly inclined; urns 2.6-3.2 mm, shortly cylindric—
ovoid, 5-6-angled, rarely subterete; exothecial cells not
pitted; hypophyses distinct. Peristome teeth 64, un-
equal, narrowly lanceolate, acute, whitish, 130-260 um,
borne on basal membrane 90-120 pum tall. Spores 18-21
um, finely papillose.

Forming dark green mats on damp soil, gravel and rocks, typi-
cally in snow-bed communities, close to snow-melt streams or
on lake margins. In Alaska and Yukon Territory restricted to
montane habitats between 1100 and 1800 m, in Greenland as
low as 50 m. In arctic America and Greenland displays a dis-
junct distribution similar to that of Oligotrichum hercynicum,
in the west relatively rare in Alaska, commoner on the moun-
tains of southern Yukon Territory; in the east common in
southern Greenland, with outlying localities on Baffin I. and in
Labrador. An arctic-alpine species found in the mountains of
central Europe, Pyrenees, Yugoslavia, Turkey, Scotland,
Scandinavia, Faroes, Svalbard, Iceland, Siberia and Japan; in
western North America in Alaska, Aleutian Is, Yukon Terri-
tory, British Columbia, Washington, Alberta, Montana and
Wyoming, and in eastern North America from Labrador south
to Newfoundland.

Selected specimens seen:

Greenland. W 2: Ivigtut, 61°13’N, 48°10'W; 1946 Holmen 5097
(C, FH). — W 3: Kangamiut, 65°50'N, 53°20'W; 1946 Hol-
men 5015 (C, CANM). — W 5: Jakobshavn, 69°13'N,
51°06'W; 1867 Brown s.n. (BM). - E 5: Langelandelv,
Scoresby Sund, 70°32'N, 23°38'W; 1971 Halliday B48a (C,
E). — E 3: Angmagssalik, W Sgmandsfjeld, 65°35'N,
37°40'W; 1968 Daniels & Molenaar 68271B (ALTA, C).

Canada. Labrador, Crater Lake, WSW of Hebron, 58°02'N,
64°02'W; 1954 Gillett 8986 (C, CANM). — Yukon Territory,
Tombstone Mt, 64°28'N, 138°32'W; 1973 Vitt 8004. (ALTA).

Alaska. Circle Quad, Eagle Summit, 65°29'N, 145°25'W; 1972
Murray & Steere 72-13 (ALA). — Philip Smith Mountains
Quad., “Mt Steere”, 68°29'N, 149°25'W; 1982 Long 11303
(E). - Ambler R. Quad., source of Cooper Creek, 67°17'N,
157°00'W; 1976 Lewis 2426 (NY).

Polytrichastrum sexangulare is a distinctive species un-
likely to be confused with other species, especially when
bearing sporophytes, except for stunted phenotypes
which may bear only faintly 5-6-angular or almost te-
rete capsules. Such forms have been confused both with
P. alpinum (Hedw.) G. L. Smith and Polytrichum
sphaerothecium (Besch.) C. Miill.

The very variable P. alpinum can be distinguished by
its finely-pointed leaves without the cucullate apcx of P.
sexangulare and by the densely papillose end-cells of
the ventral lamellae.

P. sphaerothecium, not yet known from the Arctic,
but occurring on volcanic rocks in Iceland and the Aleu-
tian Islands, is gametophytically very similar to P. sex-
angulare but its leaves have a narrower sheathing base
gradually tapering into the limb, its capsules are tercte
and subglobose, borne on short curved setae, and it has
much shorter peristome teeth. Some extreme forms of
P. sexangulare have much shorter setae, and in three
collections (Lewinsky 70-22 (C) from eastern Green-
land and Horton 10729 and Vitt 20552 (ALTA) from
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southern Yukon) the setae are very short and curved,
closely resembling those of P. sphaerothecium. How-
ever, the capsules are ovoid rather than subglobose, the
peristome is similar to that of P. sexangulare and the
habitat is on soil in late snow areas. P. sphaerothecium
probably belongs to Polytrichastrum but further study is
needed to ascertain its exact status.

Some arctic populations of P. sexangulare differ from
the typical European form in having the end-cells of the
ventral lamellae finely papillose, and have sometimes
been confused with P. alpinum. They differ from the lat-
ter in their linear, strongly channelled limb distinctly
hooded at the apex, broader and more strongly inrolled
lamina wings, and relatively broader sheath which nar-
rows abrubtly into the limb; in small forms of P. al-
pinum the limb is always narrowly lanceolate, the apex,
though channelled, gradually tapers to a fine point and
is not hooded, and the leaf sheath is narrow and more
gradually contracting into the limb. In the dry condition
the leaves of P. sexangulare are usually somewhat flex-
uose or curved and blackish green, whilst those of P. al-
pinum are straight and brown.

Polytrichastrum papillatum G.L. Smith, known from
southern Alaska (Valdez Quad., Herman 21622 (NY))
and the Himalaya, is similar to the papillose form of P.
sexangulare, but in side view its ventral lamellae are
both strongly crenate and finely papillose; in P. sex-
angulare they are flat-topped in side-view.

3. P. longisetum (Brid.) G. L. Smith

Fig. 11. Map 13.
Mem. New York Bot. Gard. 21(3): 35. 1971. — Polytrichum
longisetum Brid., J. Bot. (Schrader), 1800, 1,2: 286. 1801. ~
Type: Sweden, leg. Swartz, isotype in E, seen.

Polytrichum aurantiacum Brid., J. Bot. (Schrader), 1800,
1,2: 286. 1801, nom. illeg. — Type: Polytrichum longisetum
Brid.

Polytrichum gracile Menzies, Bot. Zeitung (Regensburg) 1:
74. 1802. - Type: Scotland, leg. Dickson, lectotype in E, seen.

Atrichum anomalum Milde, Hedwigia 8: 161. 1869. — Poly-
trichum gracile Menzies var. anomalum (Milde) Hag., Tromsg
Mus. Aarsh. 21 & 22(3): 265. 1899. — Polytrichastrum longi-
setum (Brid.) G. L. Smith forma anomalum (Milde) Schlja-
kov, Nov. Syst. Pl. non Vasc. 19: 209. 1982. — Type: Czechoslo-
vakia/Poland, not seen.

Stems loosely aggregated, simple, 2.5-5(-10) cm.
Leaves crowded towards stem apices, erect-spreading
to weakly recurved when moist, erect and slightly flex-
uose when dry, 5.0-7.5(-9.0) mm, from rectangular
sheathing bases gradually contracted into flat, narrowly
lanceolate limbs; apices subulate, weakly channelled
with incurved margins; margins strongly serrate
throughout. Costae excurrent as serrate brown aristae,
dorsally with scattered teeth in upper half of limbs. Ven-
tral lamellae 36-50, 5-7 cells high, in side view flat-
topped, smooth, in transverse section end-cells weakly
differentiated, slightly thickened, rounded. Median
cells of leaf bases rectangular, 30~65 X 10-18 pm, thin-
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walled. Laminae of limbs with unistratose, erect wings
4-7(-12) cells broad at mid-limb, with quadrate slightly
incrassate cells 12-21 um broad. Marginal teeth ascend-
ing, acute, of 1 enlarged cell. Perichaetial leaves slightly
longer than stem leaves.

Setae yellow-brown, 2.5-5.5 cm. Capsules erect or
inclined, urns 3.0-4.5 mm, ovoid—cylindric, with 5-6
rounded angles, almost terete when moist; exothecial
cells not pitted; hypophyses distinct. Peristome teeth
64, irregularly developed, some confluent, obtuse, pale
yellow, (85-)180-310 um, borne on low basal mem-
brane 25-40 pm. Spores 20-26 um, almost smooth.

Forming dark green patches or as scattered stems in moist,
acidic to basic peaty habitats, frquently on hummocks in rich
fens, wet meadows, lake margins and tussock-tundra, also as a
colonist on moist eroded or disturbed peat, occasionally sub-
merged in pools. In the Arctic typically at lower altitudes from
sea-level up to 1400 m.

Rare in South Greenland and arctic Canada, although fre-
quently collected around Hudson Bay and in Labrador, com-
moner in arctic Alaska. A very widely distributed species rang-
ing from New Zealand and South America to Japan, Korea,
New Guinea through northern Asia, Turkey, Europe, Sval-
bard, South Greenland and North America (widespread in Al-
aska, Canada, northern USA, southwards at higher altitudes
to California, Arizona and Florida).

Selected specimens seen:

Greenland. S 1: Narssaq, “Narssaqsund”, 60°56'N, 46°03'W;
1962 Steere 62-1037 (C, CANM, NY). - W 2: “Puiatna”,
61°42'N, 49°03'W; 1965 Damsholt 65-324 (C). - W 3: Godt-
habsfjord, Itivnera, 64°22'N, 50°25'W; 1960 Nielsen 1668a
C

Canada. Québec, Sud du Lac Fusil, 58°20'N, 72°12'W; 1977
Morin 70-2 (CANM). - Northwest Territories, Sawmill Bay,
Great Bear Lake, 65°43'N, 118°50'W; 1948 Steere 10385
(CANM, NY). - Parry Penins., 67°38'N, 123°27'W; 1978
Scotter 26249 (NY).

Alaska. Sagavanirktok Quad., Kavik River Camp, 69°46'N,
147°10'W; 1973 Steere, Inoue & Iwatsuki 945 (NY). — Philip
Smith Mts Quad., Slope Mountain, 68°47'N, 148°48'W; 1976
Murray 76455 (ALA, ALTA, C, NY). - Umiat Quad.,
Gubic Test Well, 69°28'N, 151°30'W; 1951 Steere 15959
(CANM). - Point Hope Quad., Cape Thomson, 68°06’N,
165°45'W; 1966 Smith A276 (C, NY).

When bearing sporophytes recognizable by the
rounded-angular capsules not constricted between the
urn and hypophysis; vegetatively the broad, strongly
serrate lamina wings are characteristic, as are the
smooth, undifferentiated end-cells of the ventral lamel-
lae. Records of the closely allied Polytrichastrum for-
mosum (Hedw.) G. L. Smith from the Arctic have not
been substantiated; most are based on misidentifica-
tions of P. longisetum and Polytrichum swartzii. P. for-
mosum differs in its more angular capsules, the nar-
rower lamina wings 2—4 cells broad, these cells smaller,
8-14 um broad, and by the narrowly rectangular median
cells of the leaf-sheaths. In very wet habitats the leaves
of P. longisetum bear fewer lamellae and correspond-
ingly broader lamina-wings. The most extreme forms
have been named forma anomalum (Milde) Schljakov
but frequent intermediates link it to the typical form
and it is very likely only a habitat modificattion.
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Fig. 11. Polytrichastrum longisetum, head of Amitsuarsuk Fjord, S-Greenland; leg. 1974 Holmen 74-364, (C).
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Map 13. Polytrichastrum longisetum.
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Map 14. Polytrichum commmune var. commune.
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Fig. 12. Polytrichum commune var. commune, Narssarssuaq, S-Greenland; leg. 1974 Holmen 74-198, (C).
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5. Polytrichum
Polytrichum Hedw., Sp. Musc. Frond. 88. 1801. ~ Type: not designated.

Stems short or more often tall, rigid, often gregarious, simple or rarely branched. Lower leaves distant, scale-like,
appressed; upper leaves crowded, sometimes caducous, erect-spreading to squarrose when moist, appressed to
erect-spreading, straight or flexuose when dry, with thin, well-defined sheathing bases; limbs linear-lanceolate,
opaque, flat or strongly channelled and tubular, apices subulate or aristate, toothed or entire; margins erect or
strongly inrolled, serrate or entire, not bordered. Costae narrow and well-defined in sheaths, broad but poorly de-
fined in limbs, shortly to long-excurrent as a coloured or hyaline hair-point, dorsal surface smooth or toothed near
apices. Ventral lamellae numerous, covering costae and half to most of laminae; end-cells strongly differentiated,
weakly to strongly thickened, never finely papillose, in side view shallowly to deeply crenate, in transverse section
end-cells rounded, flat-topped or with median groove. Leaf bases unistratose, median cells linear to rectangular,
thin-walled. Laminae of limbs bistratose with narrow to broad unistratose wings; cells of wings subquadrate or
transversely elongate—rectangular, thick- or thin-walled; marginal teeth when present of a single large cell. Di-
oicous. Perigonia discoid; perigonial leaves with enlarged broad sheaths and much-reduced limbs. Perichaetial
leaves similar to stem leaves but with longer sheaths.

Sporophytes frequent. Setae elongate, erect. Capsules erect to horizontal, sharply 4(-5)-angled, symmetric, hy-
pophyses strongly differentiated, with constriction between them and urns, bearing stomata. Exothecial cells ma-
millose, with a median pit. Peristomes of 64 simple teeth, each winged internally. Epiphragms thin, membranous,
with sac-like lobes on ventral margin. Lids rostrate. Spores (under S.E.M.) with minute pointed “Christmas tree”
projections. Calyptrae densely covered with long hairs.

A large world-wide genus of about 80 species. Closely allied to Polytrichastrum but differing in its sharply 4(-5)-angled capsules
with a deep constriction between urns and hypophyses, the pitted exothecial cells, the thin epiphragms with sac-like ventral mar-
ginal lobes, and the minute projections on spores (visible only with S.E.M.).

1. Lamina wings serrate to entire, erect when moist, not infolded over ventral lamellae; cells of lamina wings
isodiametric or up to 2 times as wide as long (Sect. Polytrichum).
2. End-cells of ventral lamellae in transverse section single or paired, usually broader than tall, some-
times isodiametric, flat-topped or shallowly grooved, without papilla-like thickenings, often oblique
towards leaf margins; in side view lamellae flat-topped or shallowly crenate, without papilla-like thick-
EIIES. « o oottt ettt e e e e e e e e 2. P. swartzii
2. End-cells of ventral lamellae in transverse section single, not broader than tall, with 2 papilla-like
thickenings and deep U-shaped sinus between, not oblique; in side view lamellae strongly crenate,
each end-cell with a papilla-like thickening.
3. Stems 4-30(—45) cm; leaves squarrose-recurved when moist, not caducous, margins strongly ser-
rate; urns rectangular, 3-Smm....... oo 1. P. commune var. commne
3. Stems 2-12 cm; leaves straight or weakly recurved when moist, often caducous, margins entire or
distantly serrulate; urns cubic or shortly rectangular, 2.5-3.5mm .............. ... ... ...
.............................................................. 1. P. commune var. diminutum
1. Lamina wings entire or minutely crenulate, abruptly infolded over ventral lamellae; cells of lamina wings
transversely elongate-rectangular, 3-5 times as wide as long (Sect. Juniperifolia).
4. Leaf bases ovate; limbs abruptly contracted at apices into long hair points 1.1-3.0 mm,
which are hyaline throughout. . ......... ... . ... ... i i 3. P. piliferum
4. Leaf bases rectangular; limbs gradually tapering into short hair points 0.3-1.1 mm, which
are brown throughout or hyaline above and brown below.
5. Stems commonly branched; hair points hyaline in upper 0.5-0.8, brown below, densely
spinose—toothed near bases, with fewer teeth towards apices; end-cells of median ven-
tral lamellae ovoid, not thickened, usually larger than cells below. ... ... 4. P. hyperboreum
5. Stems simple; hair points brown throughout or hyaline at extreme apices, shortly
toothed throughout to almost smooth; end-cells of median ventral lamellae conic or py-
riform, thick-walled and with papilla-like apices, smaller than or equalling cells below.
6. Stems naked below, with pale brown tomentum only at bases; leafy shoots 8-11
mm broad when moist; leaves often weakly curved, 4-8 mm; urns 2.8-4.8 mm,
1.5-2.0 times as long as broad; peristome teeth 200250 um. .. .. ... 5. P. juniperinum
6. Stems not naked below, densely whitish tomentose in lower parts; leafy shoots 2-7
mm broad when moist; leaves straight, 2.5-5.0 mm; urns 2.5-3.2 mm, 1.0-1.3
times as long as broad; peristome teeth 150-180 um. .................. 6. P. strictum
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1. P. commune Hedw.
Sp. Musc. Frond. 88. 1801. — Syntypes: Europe, not seen.

Stems usually aggregated, simple, erect, rigid, 2-30
(—45) cm, in lower part sparsely to moderately whitish
tomentose. Leaves green, densely arranged, when
moist erect-spreading and straight to squarrose and re-
curved, when dry appressed to stems with tips erect or
spreading, rarely flexuose, 6-12 mm, from pale, rec-
tangular sheathing bases little narrowed or with short
abrupt constriction into flat, linear-lanceolate limbs,
sometimes caducous from bases of limbs; apices subul-
ate to aristate, towards apices weakly channelled; mar-
gins sharply serrate to entire. Costae excurrent as short
brown, entire or toothed point, in young leaves often
with slender, elongate, caducous, hyaline aristae, dor-
sally with low teeth in upper 0.3 of limbs to smooth.
Ventral lamellae 2648, mostly 6-9 cells high, in side
view strongly crenate with a papilla-like thickening on
each end-cell; in transverse section end-cells always sin-
gle, not broader than tall, with two papilla-like thicken-
ings and deep U-shaped groove between. Median cells
of leaf bases rectangular to narrowly rectangular, 60-
130 X 9-22 um. Laminae of limbs with narrow erect uni-
stratose wings 3-7 cells broad at mid-limb, with quad-
rate or commonly transversely rectangular cells 1.5-2
times as broad as long, 10-16 pm broad, moderately
thick-walled. Marginal teeth ascending, of 1 large, acute
cell, sometimes small or absent. Perigonial bracts with
broad, obovate sheaths and short limbs. Perichaetial
leaves with slightly to greatly elongated sheathing bases
and short, subulate limbs.

Setae reddish brown, 1.5-8 cm. Capsules erect or
weakly inclined, often becoming nearly horizontal when
old, urns 2.5-5 mm, rectangular or cubic, 1-2 times as
long as broad, sharply 4-angled; exothecial cells mamil-
lose, each with a large rounded to shortly elliptic pit; hy-
pophyses distinct, disc-like, with deep constriction
above. Peristome teeth oblong, obtuse, equal, whitish,
200-260 um, borne on basal membrane 60-100 pm.
Spores 9-12 pm, almost smooth.

Var. commune

Fig. 12. Map 14.
Polytrichum perigoniale Michaux, Fl. Bor. America 2: 293.
1803. — Polytrichum commune Hedw. var. perigoniale (Mi-
chaux) Hampe, Linnaea 13: 44. 1839. — Syntypes: Europe,
North America, not seen.

Polytrichum commune Hedw. var. maximoviczii Lindb., Act
Soc. Sci. Fenn. 10: 224. 1872. — Type: Japan, 1865, leg. Maxi-
movicz, holotype in H-SOL, seen.

Polytrichum commune Hedw. var. nigrescens Warnst., Verh.
Bot. Ver. Brandenburg 41: 65. 1899. - Type: Germany, Span-
dau, 1897, leg. Prager, topotypes in B, C, seen.

Stems usually tall, 4-30(—45) cm. Leaves when moist
widely spreading, often squarrose-recurved, when dry
usually appressed to stems but with spreading tips, occa-
sionally erect-spreading and flexuose, 7-12 mm, not
caducous, margins strongly serrate in upper 0.5-0.8 of
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limbs, rarely only near apices, costae dorsally with low
teeth in upper 0.3 of limbs; median cells of leaf bases
linear-rectangular, 80-130 X 9-15 pm. Perichaetial
leaves with elongated basal sheaths usually exceeding
upper stem leaves.

Setae 4-8 mm. Urns rectangular, 3-5 mm long.

Typically forming extensive green carpets in damp Picea and
Betula forests, but commonly in muskeg swamps, amongst Sa-
lix scrub, in damp meadows, stream banks, lake margins,
Sphagnum bogs, tussock tundra and in damp hollows in alpine
tundra. Common from sea level up to 1800 m in Yukon Terri-
tory.

Widespread and abundant in the boreal forests of Alaska and
Canada but much less common north of the tree-line, appar-
ently absent from the Canadian Arctic Archipelago, in Green-
land rare, only in the south and west coasts north to Disko Is-
land. An almost cosmopolitan tempcrate varicty, found
throughout Europe, Iceland, northern Asia and Japan; also re-
ported from Australasia, Pacific Islands, Africa and South
America; in North America south to California, Texas and
Florida.

Selected specimens seen:

Greenland. S 1: Igdlorssuit, 60°11'N, 44°03'W; 1966 Gravesen
& Hansen 66-779 (C, NY). - W 2: Nigerdleq, 62°05'N,
49°20'W; 1963 Holmen 63-147 (C, NY). - W 3: Taserssuaq,
65°47'N, 52°40'W; 1958 Christensen s.n. (C).

Canada. Labrador, Nachvak Fiord, 59°02'N, 64°03'W; 1975
Weber 1607 (NFLD). - Northwest Territorics, Inuvik,
68°21'N, 133°40'W; 1963 Steere 63-720 (NY). — Yukon Ter-
ritory, Old Crow Airstrip, 67°03'N, 138°36'W; 1972 Marsh
2597 (ALTA, CANM).

Alaska. Arctic Quad., Arctic Village, 68°08'N, 145°32'W; 1974
Steere & Iwatsuki 74-218 (NY). — Bettles Quad., No Name
Creek, 66°09'N, 150°10'W; 1976 Murray 76-730 (ALA,
ALTA, NY). - Ambler River Quad., Upper Ambler River,
67°20'N, 156°56’'W; 1976 Lewis 2318 (ALA, C). - Point
Hope Quad., Ogotoruk Creek, 68°05'N, 165°32'W; 1959
Johnson er al. 404 (ALA, ALTA).

Var. diminutum (Hag.) Long, comb. nov.

Fig. 13. Map 15.
P. commune Hedw. var. diminutum (Hag.) Long, comb. nov. —
Basionym: Polytrichum jensenii Hag. var. diminutum Hag.,
Kongel. Norske Vidensk. Selsk. Skr. 1913(1): 56. 1914. - Type:
Norway, Opdal, leg. Kiar, isotype in S, seen.

Polytrichum commune Hedw. var. brevifolium C. Jens.,
Meddr Grgnland 3: 354. 1887, hom. illeg. non Geheeb 1879. -
Type: West Greenland, leg. Rink, holotype in C, seen.

Polytrichum jensenii Hag., Meddr Grgnland 15(7): 444,
1898. — Polytrichum commune Hedw. var. jensenii (Hag.)
Frye, in Grout, Moss Fl. North America 1: 125. 1937. - Type:
Northeast Greenland, Agpalisiorfik, leg. Ryder, holotype in
C, seen.

Polytrichum yukonense Card. & Thér., Proc. Wash. Acad.
Sci. 4: 329. 1902. — Polytrichum commune Hedw. var. yuko-
nense (Card. & Thér.) Frye, in Grout, Moss Fl. North America
1: 125. 1937. - Type: Alaska, Yukon River, 1867, leg. Dall, ho-
lotype in PC, seen.

Stems 2-12 cm. Leaves when moist erect—spreading to
widely-spreading, straight or weakly recurved, when
dry closely appressed to stems, straight or erect—spread-
ing and weakly flexuose, 6-10 mm, often caducous from
bases of limbs, margins usually entire or distantly serru-
late in upper 0.3-0.5 of limbs, costae dorsally smooth,
median cells of leaf bases rectangular, 60-90 x 15-22
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Map 16. Polytrichum swartzii.
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Fig. 14. Polytrichum swartzii, Kobberpynten, E-Greenland; leg. 1892 Hartz s. n., (type of Polytrichum algidum), (C).
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um. Perichaetial leaves with sheathing bases usually
hidden by upper stem leaves.

Setae 1.5-4.5 cm. Urns cubic or shortly rectangular,
2.5-3.5 mm long.

Forming green carpets or more commonly as scattered stems
amongst other bryophytes such as Sphagnum species, Callier-
gon sarmentosum, and Aulacomnium palustre in habitats sub-
ject to regular or intermittent inundation, especially in Sphag-
num bogs, sedge meadows, river and lake margins, also in hol-
lows in open tundra and polygons, more rarely in wet Picea
forest and muskeg swamps. Found most abundantly at lower
altitudes, occasionally up to 1500 m.

In arctic Alaska and Canada this variety essentially replaces
var. commune north of the tree-line, where it is widely distrib-
uted; in Greenland it appears to be more local although wide-
spread. It is largely an arctic taxon, found in arctic Europe,
northern Asia, Svalbard, Greenland and arctic America south
to Labrador and northern Québec, with an outlying alpine sta-
tion in the Rocky Mts of Wyoming.

Selected specimens seen:

Greenland. W 6: “Inukavsait Fjord”, 71°15'N, 52°22'W; 1956
Holmen 13587 (CANM). - W 7: “Igdloluarssuit”, 77°45'N,
70°30'W; 1921 Noe-Nygaard s.n. (CANM, NY). - E 5:
“Cape Tattershall, Liverpool Coast”, 71°10’N, 21°37'W;
1936 Bartlett s.n. (CANM, FH, MICH, NY).

Canada. Northwest Territories, Melville 1., Hoyle Bay,
76°32'N, 109°49'W; 1977 Maddison & Steen 1834 (ALTA). -
Mackenzie district, Eskimo Lake, 69°06'N, 132°37'W; 1957
Cody 10138 (CANM, NY). - Yukon Territory, Summit
Lake, 67°43'N, 136°31'W; 1972 Scotter 17790 (C, NY).

Alaska. Table Mt. Quad., Mancha Creek, 68°40’'N, 141°00'W;
1958 Sharp 58145 (C, NY). - Mt Michelson Quad., Okpilak
Lake, 69°24'N, 144°03'W; 1958 Shushan & Thomson 215
(NY). - Umiat Quad., Umiat, 69°22'N, 152°08'W; 1962
Steere, Holmen & Martensson, (Steere & Holmen, 1975:
Bryoph. Arct. Exs. 34, ALA, BM). - Barrow Quad., Point
Barrow, 71°20’'N, 156°39'W; 1951 Steere 16339 (ALA,
CANM, NY).

Microscopically, Polytrichum commune is one of the
most distinctive arctic members of Polytrichaceae, in
the structure of the end-cells of the ventral lamellae, in
transverse section showing a deep U-shaped sinus and
two papilla-like thickenings. The only other species ap-
proaching it in this character is Polytrichum swartzii, in
which the end-cells are flat or shallowly grooved, but
without the apical thickenings. The var. commune is the
largest arctic member of the family, and is easily rec-
ognized in the field by its stature, leaves squarrose-re-
curved when moist and sharply 4-angled rectangular
capsules. At higher altitudes the gametophytes become
shorter and have less strongly serrate leaves; var. maxi-
moviczii is such a form. The length of the perichaetial
leaves also varies; the var. perigoniale is no more than
an extreme of this gradient.

The var. diminutum is often a very distinctive taxon,
and under the names Polytrichum jensenii and Polytri-
chum yukonense has been treated widely as a species.
Its relationship to var. commune merits further study; it
is united with the latter by the unique structure of the
end-cells of the ventral lamellae, but differs in its
smaller stature throughout, habit, often fragile, entire
leaves and broader cells of the sheathing base. It has
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also been confused with Polytrichum swartzii; the dif-
ferences are summarized under that species.

2. P. swartzii Hartm.

Fig. 14. Map 16.
Handb. Skand. Fl., ed. 5; 361. 1849. — Polytrichum commune
Hedw. var. swartzii (Hartm.) Nyholm, Ill. Moss Fl. Fenno-
scandia 2: 681. 1969. — Type: Sweden, Stockholm, leg. Swartz,
lectotype in UPS, seen.

Polytrichum algidum Hag. & C. Jens., Meddr Grgnland 15:
384. 1898. — Type: Greenland, Scoresby Sund, 1892, leg.
Hartz, isotype in BM, seen.

Polytrichum inconstans Hag., Nyt Mag. Naturvidensk. 38:
339. 1901. - Syntypes: Norway, Iceland, isosyntype in C, seen.

Stems aggregated or scattered, simple, erect, rigid or
sometimes soft, 2-9 cm, in lower part moderately to
densely brownish tomentose. Leaves green, often
blackish when old, loosely to densely arranged, when
moist erect—spreading and straight to widely spreading
and weakly recurved, when dry erect-spreading and
flexuose, rarely upper leaves appressed to stems, 3-8
mm, from rectangular sheathing bases scarcely nar-
rowed into flat, lanceolate to linear-lanceolate limbs,
caducous or not from bases of limbs; apices subulate,
weakly channelled, margins entire or serrulatc. Costac
excurrent as short brown entire to serrulate aristac, dor-
sally smooth or a few teeth near apices. Ventral lamel-
lac 26-38, 5-10 cells high, in side view flat or shallowly
crenulate, end-cells not thickened; in transverse section
end-cells single or some paired, usually broader than
tall, sometimes isodiametric, thin-walled, flat-topped or
shallowly grooved, without papilla-like thickenings, of-
ten oblique towards margins of laminae. Median cells of
leaf bases linear-rectangular, 75-110 X 3-12 pm. Lami-
nae of limbs with erect, unistratose wings 6-9 cells
broad at mid-limb, with usually quadrate cells 9-16 um
broad, with thin or slightly thickened walls. Marginal
teeth absent or short, of 1 ascending acute cell. Peri-
chaetial leaves with enlarged sheathing bases and short
subulate limbs.

Setae reddish brown, 2.5-5 cm. Capsules crect, be-
coming inclined or horizontal when old, urns 2.5-3 mm,
+cubic, scarcely longer than broad, sharply 4-angled;
exothecial cells mamillose, each with a large rounded to
shortly elliptic pit; hypophyses conspicuous, disc-like,
with deep constriction above. Peristome teeth oblong,
obtuse, equal, pale yellow, 160-210 um, borne on basal
membrane 60-75 pm. Spores 12-15 um, almost smooth.

Ecologically Polytrichum swartzii is quite similar to P. com-
mune var. diminutum in occurring in very wet or regularly
flooded situations. It is very commonly intermixed with Sphag-
num, in habitats such as muskeg swamps, sedge meadows and
fens, wet tundra and lake shores. It grows from sea level up to
1500 m. It is essentially an arctic species distributed throughout
the arctic parts of U.S.S.R., Svalbard, Scandinavia, Green-
land, Canada and Alaska. South of the Arctic it is rare; in
Japan, Scandinavia, Iceland and in North America in southern
Alaska, around Hudson Bay and in Labrador.
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Selected specimens seen:

Greenland. W 4: E of Sgndrestrgmfjord, 67°05'N, 50°40'W;
1977 Mogensen & Brassard 77-045 (NY). - W 5: Disko,
“Kugsinerssuaq”, 69°56'N, 54°25'W; 1902 Porsild 557
(CANM). - E 6: Mt Zackenberg, Wollaston Foreland,
74°28'N, 20°35'W; 1950 Holmen s.n. (ALA, CANM, E,
NY).

Canada. Northwest Territories, Baffin 1., Clyde River 70°20'N,
68°20'W; 1936 Polunin 2604a-9 (FH, MICH). - Devon I.,
Sparbo-Hardy lowland, 75°45'N, 84°02'W; 1972 Vitt 7013
(NY). - Hornby Bay, Great Bear Lake, 66°35'N, 117°50'W;
1948 Steere 10477 (CANM, MICH, NY). - Yukon Terri-
tory, Old Crow, 67°34'N, 139°44'W; 1972 Marsh 2550
(CANM).

Alaska. Survey Pass Quad., Alatna River, 67°53'N, 149°30'W;
1973 Murray 5480-B (ALA). — Barrow Quad., Point Bar-
row, 71°20’N, 156°39'W; 1951 Steere 15192 (ALA, CANM,
NY). — Meade River Quad., Meade River Camp, 70°39'N,
156°55'W; 1951 Steere 15641 (ALA, C, CANM, MICH,
NY).

Polytrichum swartzii as treated here in a broad sense,
including P. algidum and P. inconstans, is a variable
taxon, particularly in habit and stature of the plants and
in the degree of differentiation of the end-cells of the
ventral lamellae. Intermediates between the extremes
appear to be frequent and suggest that the variation is,
at least in part, phenotypic. It is, however, possible that
P. swartzii in the narrow sense (with serrate leaves and
end-cells +isodiametric), is distinct at varietal or even
specific rank from P. algidum (including P. inconstans,
with entire leaves and end-cells broader than tall).
Without more detailed study it is impossible to know
which characters are stable and which are modified by
environment.

P. swartzii has often been confused with P. commune
var. diminutum, but differs in its softer texture, with
leaves not rigid and appressed when dry, its brown
tomentum, leaves often blackish when old, and most
strikingly by the end-cells of the ventral lamellae which
in both side view and transverse section lack the papilla-
like thickenings of P. commune. In both taxa fragile-
leaved plants are common.

3. P. piliferum Hedw.

Fig. 15. Map 17.
Sp. Musc. Frond. 90. 1801. — Type: Europe, not seen.

Polytrichum pilosum Lindb., Acta Soc. Sci. Fenn. 10: 23.
1871. nom. superfl. — Type: P. piliferum Hedw.

Polytrichum hoppei Hornsch., Fl. 2(1): 106. 1891 (“hop-
pii”). — Polytrichum piliferum Hedw. var. hoppei (Hornsch.)
Hall, Fl. Belgii Septentr. 2: 126. 1832. - Type: Austria, Gosnitz
bei Heiligenblut, holotype in B, seen; isotype in E, seen.

Stems loosely aggregated, simple, erect, rigid, 1-4 cm,
naked in lower parts, whitish tomentose only at bases.
Leaves crowded in upper 0.2-0.5 of stems, when moist
erect—spreading, weakly upwardly curved or straight,
when dry erect, closely appressed and slightly incurved,
3-4.5 mm (excluding hair points), from ovate hyaline
sheathing bases somewhat abruptly narrowed into
green, linear or linear-lanceolate limbs, flat but with
broadly infolded wings, not caducous; apices rounded,
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Long: Polytrichum

not channelled, with long aristae; margins minutely
crenulate. Costae dorsally smooth, excurrent as long
aristae 1.1-3 mm, hyaline throughout but brown at ex-
treme bases, spinulose-toothed, especially near bases,
to almost smooth. Ventral lamellae 25-32, borne only
on broad costae, 6-9 cells high, in side view and trans-
verse section end-cells of median lamellae pyriform,
with lumens smaller than those of cells below, thick-
walled, with papilla-like apical thickenings; end-cells of
lateral lamellae ovoid, less strongly thickened. Median
cells of leaf bases rectangular, 30-70 X 9-15 pum, thin-
walled. Laminae of limbs composed of unistratose
wings 5-7 cells broad, abruptly infolded over lamellae
and almost obscuring them, cells of wings transversely
rectangular, 10-15 X 30-45 pm, thick-walled, lumens
with rounded ends, towards margins of wings more ir-
regular, shorter, often oblique, thick-walled. Perigonial
bracts with broad sheaths and very short limbs. Peri-
chaetial leaves longer than stem leaves, with erect hya-
line laminae and longer aristae.

Setae brown, 1.2-2.5 cm. Capsules erect when young,
becoming horizontal when mature, urns 2.5-3.2 mm,
rectangular, 1.5-2 times as long as broad, sharply 4-an-
gled; exothecial cells mamillose, each with a large
rounded or elliptic pit; hypophyses distinct, disc-like
with deep constriction above. Peristome teeth oblong,
obtuse, equal, whitish, 110-150 um, born on low basal
membrane 35-50 um. Spores 9-11 pum, smooth.

Polytrichum piliferum is a calcifuge, pioneer species, often
growing with Cladonia, on dry, sandy or gravelly soil in sun-ex-
posed situations, such as road-cuttings, clearings in forests and
dwarf shrub heaths, on exposed, rocky ridges and on moraines,
on soil-covered boulders and in dry alpine tundra and late
snow areas, from sea level up to 1600 m or higher.

An almost cosmopolitan species widespread in temperate parts
of North America, Europe, Asia, Japan, East Africa, Mac-
aronesia, Hawaii, in Australia, Antarctica and South America;
in the Arctic it is found in Siberia, Svalbard, Iceland, northern
Scandinavia, Greenland, arctic Canada and Alaska; in North
America it is widespread south to California, Colorado and
Tennessee.

Selected specimens seen:

Greenland. S 1: Niagornarssuk, 60°17'N, 44°02'W; 1966 Gra-
vesen 66-296 (NY). — W 5: Godhavn, 66°16’N, 53°32'W;
1962 Steere 62-147 (NY). - N 8: Kap Glacier, Independence
Fjord, 81°48'N, 31°45'W; 1949 Holmen 7108 (BM, CANM,
E, NY).

Canada. Northwest Territories, Baffin I., Clyde Inlet, 69°5S0’N,
70°40'W; 1950 Wynne-Edwards 9249 (CANM, NY). - El-
lesmere 1., Otto Fiord, 81°04'N, 86°55'W; 1967 Brassard
2857 (CANM, MICH, NY). - Melville 1., Bailey Pt,
75°00'N, 114°58'W; 1965 Mosquin & Martin 6409 (CANM,
NY). - Yukon Territory, British Mts, 69°06'N, 140°45'W;
1977 Vitt 18639A (ALTA).

Alaska. Bettles Quad., Koyukuk River, 66°55'N, 151°50'W;
1951 Sherrard 7-10 (CANM, NY). - Meade River Quad.,
Meade River Post Office, 70°29'N, 157°25'W; 1963 Steere
63-54 (NY). — Chandler Lake Quad., Chandler Lake,
68°12'N, 152°47'W; 1966 Smith A1040 (BM, CANM, NY).

Polytrichum piliferum can be readily recognized in the
field by its short, bud-like shoots with conspicuous,
long, whitish hair-points. It is most closely allied to P.
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Fig. 15. Polytrichum piliferum, Qartuluk, SE-Greenland: leg. 1970 Lewinsky 70-887, (C).
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Map 17. Polytrichum piliferum.

Map 18. Polytrichum hyperboreum.
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Fig. 16. Polytrichum hyperboreum, Ujaragssuit, Disko @, W-Greenland; leg. 1977 Mogensen & Brassard 77-735, (C).
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juniperinum and P. strictum in its strongly thickened
end-cells of the median ventral lamellae (it is important
that the median lamellae are examined because towards
the leaf margin the end-cells become much less thick-
ened, and those on the marginal lamellae resemble the
unthickened end-cells of P. hyperboreum). P. piliferum
differs from its relatives P. juniperinum, P. strictum and
P. hyperboreum in its flat, not channelled, rounded and
abruptly piliferous apex, long, completely hyaline
arista, dorsally smooth costa, ovate leaf base with
shorter and broader cells, and short peristome 110-150
pm tall.

4. P. hyperboreum R. Brown

Fig. 16. Map 18.

Suppl. App. Capt. Parry’s Voyage 294. 1824. — P. piliferum
Hedw. var. hyperboreum (R. Brown) C. Miill., Syn. Musc.
Frond. 1: 218. 1848. — Type: Melville I., leg. Ross, holotype in
BM, seen.

Polytrichum boreale Kindb., Bih. Kongl. Svenska Vetensk.-
Akad. Handl. 7(9): 52. 1883. — Type: Norway, not seen.

Polytrichum juniperinum Hedw. var. arcticum Kuc, Bryo-
phyt. Bibl. 2: 42. 1973. — Type: Canada, Axel Heiberg I., Kuc
M 168, holotype in CANM, seen.

Stems loosely to densely aggregated, simple or com-
monly branched, erect, rigid, 2-6(-10) cm, naked in
lower parts, whitish tomentose only at bases. Leaves
crowded in upper 0.5-0.8 of stems, when moist erect—
spreading, straight, when dry erect, closely appressed to
stems, straight or weakly incurved, 3-6 mm, from rec-
tangular hyaline sheathing bases abruptly contracted
into green linear-lanceolate limbs, flat but with broadly
infolded wings, not caducous; near apices becoming
channelled and tapering into subulate aristae; margins
entire. Costae dorsally with low papilla-like teeth near
apices, excurrent as short to long aristae 0.3-1.1 mm,
hyaline above, brown in lower 0.2-0.5, densely spin-
ulose-toothed in lower halves, less so near apices. Ven-
tral lamellae 20-32, borne only on broad costae, 5-9
cells high, in side view and transverse section end-cells
ovoid, larger than cells below, thin-walled or very
slightly thickened at apices. Median cells of leaf bases
narrowly rectangular, 45-95 X 12-15 pm, thin-walled.
Laminae of limbs composed of broad unistratose wings
7-9 cells broad, abruptly infolded over lamellae, often
overlapping each other and completely obscuring lamel-
lae; cells of lamina wings transversely rectangular,
10-15 X 24-45 pm, thick-walled, lumens rounded at
ends, towards margins becoming oblique and shorter,
thin-walled. Perigonial bracts with short broad sheaths
and short limbs. Perichaetial leaves elongate, with erect
hyaline laminae and long aristae.

Setae brown, 1.2-3.3 cm. Capsules erect when young,
becoming inclined to horizontal when mature, urns
2.3-3 mm, shortly ovoid-rectangular, 1.2-1.4 times as
long as broad, broadest at bases, sharply 4-5-angled,
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exothecial cells mamillose, each with a large rounded
pit; hypophyses disc-like, with deep constriction above.
Peristome teeth oblong, subacute, equal, pale brown,
125-200 pm, borne on low basal membrane 25-50 um
tall. Spores 15-17 pm, smooth.

Forming mats on open sandy or stony ground, often on banks
of lakes, rivers and in ravines, also commonly in a range of
other habitats including stony ridges, moraines, open tundra
and occasionally in tussock meadows or under Salix in wet ha-
bitats, from sea level up to 1500 m. Sporophytes are common.

P. hyperboreum is a circumpolar, arctic species reported from
Siberia, Svalbard, northern Scandinavia, Greenland, arctic
Canada and Alaska; it is common in arctic America but rare
south of the arctic circle, to southern Alaska, Yukon Territory,
Labrador and Québec.

Selected specimens seen:

Greenland. W 5: Nugssuaq, 70°42'N, 54°42'W; 1962 Steere 62-
451 (ALTA, CANM, NY). - W 7: “Parker Snow Bay”;
76°10'N, 68°27'W; 1904 Low s.n. (CANM). - E 5: Kap
Hope, 70°28'N, 22°22'W; 1925 Pedersen 59 (MICH, NY).

Canada. Northwest Territories, Baffin I., Frobisher Bay,
63°45'N, 68°32'W; 1948 Senn & Calder 3791 (CANM). - El-
lesmere 1., Tanquary Camp, 81°25'N, 76°55'W; 1967 Bras-
sard 3199 (ALTA, CANM, MICH, NY). - Kamimuriak
Lake, 62°57'N, 95°27'W; 1964 Scotter 4388 (CANM,
MICH). - Yukon Territory, Herschel 1., 69°34’N, 138°55'W;
1972 Scotter 17855 (C, NY).

Alaska. Mt Michelson Quad., Okpilak Lake, 69°25'N,
144°03'W; 1978 Murray 8668A (ALA). — Meade River
Quad., Meade River Post Office, 70°28'N, 157°25'W; 1966
Smith A1234 (BM, CANM, FH, NY). - DeLong Mts
Quad., Pitmega River, Cape Sabine, 68°54'N, 164°37'W;
1960 Steere, Holmen & Martensson, (Steere & Holmen,
1975: Bryoph. Arct. Exs. 4, ALTA, BM, MICH).

Polytrichum hyperboreum has been widely misunder-
stood and in the Arctic has frequently been misidenti-
fied as P. piliferum and especially P. juniperinum; many
of the literature reports of the last two are therefore er-
roneous or suspect. Although often treated as a variety
of P. piliferum, it is a distinctive species, in some re-
spects closer to P. juniperinum and P. strictum; for ex-
ample in its channelled leaf apex gradually tapering into
the hair point and oblong leaf sheath with long narrow
cells. It differs from P. piliferum, P. juniperinum and P.
strictum in its commonly branched stems (resembling
Polytrichastrum alpinum), unthickened ovate end-cells
of the median lamellae, very broad lamina wings which
usually overlap and completely obscure the lamellae,
the marginal cells of the wings thin-walled, and larger
spores.

The hair-point of P. hyperboreum is hyaline above
and brown below, whereas in P. piliferum it is hyaline
throughout, and in P. juniperinum and P. strictum typi-
cally brown throughout. However, in forms of the last
two species the extreme apex of the arista is pale or hya-
line, especially in the uppermost leaves, and in stunted
forms of P. hyperboreum the hair-points may be brown
almost to the apex. Over-reliance on this character has
probably led to much of the confusion. In P. hyper-
boreum, the base of the arista always has very charac-
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teristic dense spinulose teeth which decrease in density
towards the apex; in P. juniperinum and P. strictum the
teeth are shorter and more evenly distributed, or those
species not uncommonly have the arista weakly rough-
ened or almost smooth.

The dorsal surface of the costa in P. hyperboreum
bears low papillae only near the leaf apex; in P. pilife-
rum it is quite smooth, whilst in P. juniperinum and P.
strictum it is usually distinctly roughened in the upper
0.3-0.5 of the leaf with conspicuous papillae or low
teeth.

5. P. juniperinum Hedw.

Fig. 17. Map 19.
Sp. Musc. Frond. 89. 1801. - Type: Switzerland, not seen.
Polytrichum juniperinum Hedw. var. alpinum Schimp., Syn.
Musc. Eur. 447. 1860. — Type: Europe, not seen.

Stems loosely aggregated, simple, erect, rigid, 1.5-5(-9)
cm, naked in lower parts, pale brownish tomentose only
at bases. Leafy shoots 8-11 mm broad when moist,
2.2-4 mm when dry. Leaves crowded in upper 0.5-0.8
of stems, when moist erect-spreading, straight or
weakly recurved, when dry erect, appressed, almost
straight, occasionally erect-spreading and flexuose, 4-8
mm, from oblong hyaline sheathing bases rather
abruptly contracted into green, narrowly lanceolate
limbs, flat but with broadly infolded wings, not ca-
ducous, near apices becoming channelled and tapering
into subulate aristae; margins minutely crenulate. Cos-
tae dorsally sharply toothed in upper half or only to-
wards apices, excurrent as aristae 0.4-1 mm, brown
throughout or occasionally pale or hyaline at extreme
apices, with short teeth throughout, rarely almost
smooth. Ventral lamellae 26-38, borne only on broad
costae, 6-7 cells high, in side-view and transverse sec-
tion end-cells of median lamellae pyriform, subequal to
lower cells, thick-walled, with large papilla-like apical
thickenings; end-cells of lateral lamellae ovoid, less
strongly thickened. Median cells of leaf bases narrowly
rectangular, 45-100 X 6-12 pm, thin-walled. Laminae
of limbs composed of unistratose wings 5-7 cells broad,
abruptly infolded over and almost obscuring lamellae,
cells of wings transversely rectangular, 9-12 X 2540
um, very thick-walled, lumens rounded at ends, towards
margins shorter and oblique, thick-walled. Perigonial
bracts with broad sheaths and very short limbs. Peri-
chaetial leaves longer than stem leaves, with erect hya-
line wings and long hair-points.

Setae brown, 1.3-7 cm. Capsules erect when young,
becoming horizontal when mature, urns 2.8-4.8 mm,
rectangular, 1.5-2 times as long as broad, sharply 4-
angled, exothecial cells mamillose, each with an elliptic
pit; hypophyses distinct, disc-like, with deep constric-
tions above. Peristome teeth oblong, obtuse, equal,
whitish, 200-250 pm, borne on basal membrane 50-60
um high. Spores 10-12 um, smooth.
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Forming loose mats on sandy soil or humus in forest clearings
or footpaths and trails, common in dwarf-shrub heaths, lichen
and moss heaths and less commonly in more exposed situations
on beach ridges, road cuttings, lowland tundra and on moun-
tain ridges and scree slopes, often growing on shallow well-
drained soil overlying rock, from sea level up to 1200 m. Re-
cords from wet heaths and bogs usually refer to P. strictum al-
though P. juniperinum may grow on dry hummocks in such
habitats; it is much more a xerophytic, pioneer species than P.
strictum.

Polytrichum juniperinum is an almost cosmopolitan species
widely reported from temperate parts of both the Northern
and Southern Hemispheres, throughout Europe, Asia, North
Africa, Macaronesia, Central and South America, West In-
dies, Australia, Antarctica, Hawaii; in the Arctic it is found
throughout Siberia, northern Scandinavia, Greenland, Canada
and Alaska, but not as commonly as literature reports suggest,
especially north of the tree-line, due to confusion with other
species; it is very common in the boreal forest zone and repor-
ted from throughout Canada and the U.S.A.

Selected specimens seen:

Greenland. S 1: Narssarssuaq, 61°10'N, 45°23'W; 1962 Steere
62-630 (CANM, NY). - W 5: “Igdlorssuit”, 69°04'N,
50°51'W; 1888 Hansen s.n. (NY).

Canada. Northwest Territories, Baffin 1., Pangnirtung,
66°09'N, 65°44'W; 1980 Brassard et al. 14518 (NFLD). -
Melville ., Bailey Point, 75°00’N, 114°58'W; 1965 Mosquin
& Martin 6405¢ (CANM). — Richards 1., 69°32'N, 133°44'W;
1966 Scotter 9580 (C, CANM). — Yukon Territory, Mancha
Creek, 68°40'N, 141°00'W; 1958 Sharp 58155 (C).

Alaska. Bettles Quad., Fish Creek, 66°32'N, 150°48'W; An-
derson 1464 (ALA). — Chandler Lake Quad., Chandler
Lake, 68°12'N, 152°47'W; 1966 Smith A858 (BM, CANM,
NY). Survey Pass Quad., Alatna River, 67°53'N,
155°05'W; 1973 Murray 5307 (ALA).

P. juniperinum in the past has often been used in a
broad sense to include P. strictum, and many published
reports are therefore ambiguous; in the High Arctic it is
rare and many reports belong to P. hyperboreum; for
the differences see under that species. Typical, well-
grown specimens of P. juniperinum are very distinct
from P. strictum in the shorter, broader, loosely aggre-
gated shoots, with the lower part of the stem naked,
with brownish tomentum restricted to the stem base,
the longer, often weakly curved leaves, more numerous
ventral lamellae, longer, rectangular capsules, longer
peristome and smaller spores. Intermediate sterile
specimens which are difficult to identify do occur, how-
ever, and have led to the two species being reduced to
varietal rank by some authors.

6. P. strictum Brid.

Fig. 18. Map 20.
J. Bot. (Schrader) 1800, 1,2: 286. 1801. — Polytrichum juniperi-
num Hedw. var. strictum (Brid.) Rohling, Deutschl. Fl. Krypt.
ed. 2,3: 58. 1813. - Syntypes: North America, England, Scot-
land, syntype in E, seen.

Polytrichum alpestre Hoppe, Bot. Taschenb. 1801: 198.
1801. — Polytrichum strictum Brid. var. alpestre (Hoppe) Ra-
benh., Deutschl. Krypt. Fl. 238. 1848. — Type: Austria, Salz-
burg, isotype in E, seen.

Polytrichum affine Funck, Bot. Zeitung (Regensburg) 1:
121. 1802. - Polytrichum juniperinum Hedw. var. affine
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Fig. 17. Polytrichum juniperinum, head of Kangerdluarsuk, S-Greenland; leg. 1974
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Holmen 74-676, (C).
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Map 20. Polytrichum strictum.
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(Funck.) Brid., Musc. Recent. Suppl. 1: 49. 1806. — Type: Ger-

many, Fichtelgebirge, leg. Funck, holotype in M, seen.
Polytrichum juniperinum Hedw. var. gracilius Wahlenb., Fl.

Lapponica 344. 1812. — Type: Polytrichum strictum Brid.

Stems densely aggregated, simple, erect, 2-7(-12) cm,
leafy throughout, densely whitish tomentose in lower
part. Leafy shoots 2-7 mm broad when moist, 1-3 mm
when dry. Leaves crowded throughout, when moist
erect—spreading, straight, when dry closely appressed,
rarely spreading, straight, 2.5-5 mm, from oblong, hya-
line sheathing bases *suddenly contracted into green,
narrow lanceolate limbs, flat but with broadly infolded
wings, not caducous, towards apices becoming chan-
nelled and tapering into subulate aristae; margins min-
utely crenulate. Costae dorsally toothed in upper halves
or only near apices, excurrent as aristae 0.3-0.6(-1)
mm, brown throughout or hyaline at extreme apices,
toothed throughout to almost smooth. Ventral lamellae
21-28, borne only on broad costae, 6-8 cells high, in
side view and transverse section end-cells of median la-
mellae pyriform, subequal to lower cells, thick-walled
with large papilla-like apical thickenings; end-cells of
lateral lamellae ovoid, scarcely thickened apically. Me-
dian cells of leaf bases narrowly rectangular, 45-85 X
7-12 pm, thin-walled. Laminae of limbs composed of
unistratose wings 6-7 cells broad, abruptly infolded
over and almost obscuring lamellae, cells of wings trans-
versely rectangular, 9-12 x 30-45 pum, very thick-
walled, lumens rounded at ends, towards margins
shorter, oblique, thick-walled. Perigonial bracts with
broad sheaths and very short limbs. Perichaetial leaves
elongate, with erect hyaline wings and longer hair
points up to 1 mm.

Setae brown, 1.8-4.1 mm. Capsules suberect when
young, becoming horizontal when mature, urns 2.5-3.2
mm, cubic or shortly rectangular 1-1.3 times as long as
broad, sharply 4-angled, exothecial cells mamillose,
each with an elliptic pit; hypophyses distinct, disc-like,
with deep constriction above. Peristome teeth oblong,

obtuse, equal, whitish, 150-180 um, borne on basal
membrane 40-50 pm tall. Spores 13-15 pum, smooth.

Typically growing in dense patches or hummocks closely inter-
woven with tomentum, often amongst Sphagnum, in bogs, wet
heaths and tundra, in wet spruce forests, muskeg swamps, Sa-
lix scrub, sedge meadows, Eriophorum bogs, in damp burnt
heaths and in moist alpine tundra, from sea level up to 1400 m
or higher, but commoner at lower altitudes.

Polytrichum strictum is a common and widespread species re-
ported from Europe, temperate Asia, North Africa, Japan,
South America and Antarctica. In the Arctic it is common
everywhere, from Siberia, Svalbard, northern Scandinavia, Fa-
roes, Iceland, throughout Greenland, arctic Canada and Al-
aska; in North America it is widespread in Canada and in the
U.S.A. south to North Carolina, Colorado and Georgia.

Selected specimens seen:

Greenland. S 1: Narssaq, 60°56'N, 46°03'W; 1962 Steere 62-
947 (NY). - W 5: Between Sinigfig and Igpik, 69°21'N,
52°55'W; 1898 Porsild s.n. (NY). — E 6: Mt Zackenberg,
Wollaston Foreland, 74°28'N, 20°35'W; 1950 Holmen s.n.
(CANM, E, NY)

Canada. Northwest Territories, Devon I., Truelove Lowland,
75°40'N, 84°40°W; 1972 Vitt 5459 (ALA, CANM). - Bat-
hurst 1., Davey’s Camp, 75°45'N, 98°17'W; 1973 Ireland
16636 (ALA, CANM). — Eskimo Lake. Tuktoyaktuk Pen-
ins., 69°10'N, 133°15'W; 1969 Dickson 343 (CANM). -
Mackenzie Delta, Reindeer Station, 68°48'N, 134°24'W;
1965 Scotter 5328 (C, CANM).

Alaska. Bettles Quad., Gobbler’s Knob, 66°45'N, 150°34'W;
1976 Murray 76-112 (ALA). — Misheguk Mt Quad., Noluck
Lake, 68°47'N, 160°00'W; 1966 Smith A655 (BM, CANM,
NY). - Point Hope Quad., Cape Dyer, 68°36'N, 166°08'W;
1960 Viereck & Bucknell 4113 (ALA, CANM).

In the past, Polytrichum strictum has often been treated
as an ecological variant of P. juniperinum; however,
many of the differences between the two (see under P.
juniperinum), particularly the sporophyte differences,
seem to be relatively stable and constant. P. strictum is
one of the commonest low arctic members of Polytri-
chaceae, and its slender shoots bound together by dense
whitish tomentum, straight, appressed leaves, and
short, cubic capsule render it easily recognizable in the
field.

6. Lyellia
Lyellia R. Brown, Trans. Linn. Soc. London, 12: 561. 1819. - Type: L. crispa R. Brown.

Plants robust, scattered, or gregarious. Stems simple, rigid, erect. Lower leaves scale-like, appressed; upper leaves
crowded, spreading when moist, appressed but weakly curled when dry, with thin, well-defined sheathing bases;
limbs linear-lanceolate, opaque, flat, becoming channelled in upper parts, apices narrow, bluntly pointed or trun-
cate, sharply serrate, ending in slender caducous awns; margins erect, incurved near apices, serrate, not bordered.
Costae narrow and well-defined in sheath, broader and poorly defined in limbs, ending in apices, in cross-section
with a dorsal stereid band and scattered ventral stereids not forming a distinct band, dorsal surface in upper parts
with conspicuous lamelliform teeth. Ventral lamellae numerous, straight, covering costae and part of laminae; end-
cells not differentiated, not thickened, smooth. Leaf bases unistratose, cells linear, thin-walled. Laminae of limbs
bistratose, with 2—4 intramarginal rows unistratose, cells irregularly quadrate, upper layer bulging ventrally; mar-
gins bistratose with paired multicellular teeth. Dioicous. Perigonia discoid, perigonial leaves with broad sheathing
bases and very short limbs.

Sporophytes unknown in L. aspera. (In L. crispa setae elongate, rigid; capsules suberect, compressed ovoid; hy-
pophyses short with conspicuous stomata; peristomes absent; lids rostrate; calyptrae glabrous.)
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Fig. 19. Lyellia aspera., Runde Fjeld, E-Greenland; leg. Hartz 1892 5. n., (type of Philocrya aspera), (C).

Meddelelser om Grgnland, Bioscience 17 - 1985 55



Mogensen (Ed.): IMFANAG, fasc. 1

Map 21. Lyellia aspera.

A relict genus of four species: L. aspera restricted to arctic America, Greenland and Siberia, L. crispa R. Brown in montane for-
ests in the eastern Himalaya from East Nepal to Assam, L. platycarpa Card. & Thér. in Yunnan and L. minor Xu & Xiong from
Xizang (East Tibet).

Bartramiopsis lescurii (James) Kindb., from oceanic northern Pacific regions was formerly placed in Lyellia on account of its
bistratose leaf lamina and eperistomate capsules, but is now generally maintained as a monotypic genus distinct in its ciliate leaf
margins and terete capsules. Some authors segregate L. aspera as a monotypic genus Philocrya because of its slender, hygroscopic
leaf-awn and purely arctic distribution. Gametophytically the two are otherwise extremely similar and share two unusual charac-
ters, paired marginal teeth and a bistratose lamina wing with a unistratose intramarginal band; until sporophytes are discovered

the evidence for uniting them greatly outweighs that for segregating them.

1. L. aspera (Hag. & C. Jens.) Frye

Fig. 19. Map 21.
In Grout, Moss Fl. North America 1(2): 111. 1937. — Philocrya
aspera Hag. & C. Jens., Meddr Grenland 15: 388. 1897. -
Type: East Greenland, Scoresby Sund, 1892, leg. Hartz; holo-
type in C, seen.

Stems 4-7(-13) cm. Upper leaves often crowded, wide-
spreading when moist, 6.0-8.5 mm, from broad rec-
tangular sheathing bases somewhat abruptly contracted
into linear-lanceolate limbs, subulate and channelled
towards apices; apices when young bearing delicate hy-
groscopic, caducous, smooth, hyaline awns 1-2 mm;
margins strongly serrate. Costae conspicuously ribbed
dorsally in upper parts with lamelliform teeth. Ventral
lamellae 25-35, 7-11 cells high, in side-view flat-topped
or weakly crenulate, in transverse section end-cells un-
differentiated, rounded, smooth, not thickened. Me-
dian cells of basal sheaths linear, 45-75 X 9-12 um.
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Lamina wings broad, 18-24 cells wide at mid-limb; cells
7-9(-12) um broad, equally thick-walled. Marginal
teeth mostly paired, ascending, 3-7-celled with apical
cell larger than others.

In loose to dense turves or as scattered stems, usually mixed
with other bryophytes, grasses or dwarf shrubs, in sheltered
hollows and amongst rocks and screes, often on north-facing
mountain slopes and cliffs, on open tundra or by streams, from
100 to 1450 m altitude. Favours peaty substrates but apparently
tolerating both acidic and basic conditions.

Very local or undercollected in Northeast, North and North-
west Greenland, Queen Elizabeth Islands, Baffin Island and
Yukon Territory, locally abundant only on Brooks Range in
Alaska. Elsewhere reported only from a few localities in cast-
ern Siberia.

Prior to 1953 when Steere first found the moss in Alaska, L.
aspera was known only from the type locality in Northeast
Greenland, from Northwest Greenland and from Baffin Is-
land. Now it is known to be locally abundant in arctic Alaska
but elsewhere it is still known only from isolated localities, par-
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ticularly in Greenland where it may prove commoner than
present data suggest. Grows as low as 100 m alt. on Bathurst
Island, at Dundas Air Base in Northwest Greenland and in
Peary Land, North Greenland, but generally found on higher
ground on mountains which may restrict its range in lowland
arctic Canada.

Selected specimens seen:

Greenland. W 7: “Thule”, 1 mi. NE of Nunatarssuaq Pt,
76°34'N, 68°48'W; 1953 Benninghoff 7588 (NY). - N 8: Her-
lufsholm Strand, 82°40'N, 21°00'W; 1949 Holmen 7168 (C).
— E 6: Clavering 1., Dj=vleklsften, 74°19'N, 20°30'W; 1947
Holmen 447 (C, NY).

Canada. Northwest Territories, Ellesmere I., Van Hauen Pass,
81°07'N, 86°55'W; 1967 Longton 2780 (C, CANM, NY). -
Somerset 1., 73°23'N, 94°30'W; 1975 Woo F35c (ALTA). -
Bathurst I., 1 mi. N of Bracebridge Inlet, 75°40'N,
100°25'W; 1976 Maddison 1478 (ALTA). — Yukon Territory,
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SE slope of Mt Klotz, 65°22'N, 140°06'W; 1973 Vitt 7536
(ALTA, C, NY).

Alaska. Mt Michelson Quad., Peters Lake, 69°22'N,
145°03'W; 1965 Steere 65072633 (ALTA, NY, male). — Phi-
lip Smith Mountains Quad., “Mt Steere”, 68°29'N,
149°25'W; 1982 Long 11291 (E). - Point Hope Quad., Cape
Lisburne, 68°52'N, 166°15'W; 1953 Steere & Crum 20925
(ALTA, NY).

In the field Lyellia aspera is similar in habit to other ro-
bust Polytrichaceae such as Polytrichum commue and
Polytrichastrum alpinum, and has undoubtedly been
overlooked for that reason, in addition to the absence of
sporophytes. With a lens, however, the fine hyaline leaf
awn, dorsal rib-like teeth on the upper part of the costa
and paired marginal teeth are diagnostic.
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