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broken tips. In G. hamulosa, the leaf tips are also
frequently broken; however, in G. montana the costa is
clearly defined, and the distal leaf margins are incurved.
20. Grimmia olneyi Sullivant in W. S. Sullivant and C. L.
Lesquereux, Musc. Bor.-Amer., 141. 1857
Grimmia austinii Kindberg

Plants in flat patches, dark green
to brownish black. Stems 1–2 cm.
Leaves narrowly ovate-lanceolate
from an ovate base, 2–3 × 0.4–0.8
mm, both margins incurved,
intermarginal bands absent, awn
0.1–0.5 mm, not decurrent, acute,
costa narrow proximally; basal
juxtacostal laminal cells quadrate to short-rectangular,
straight, thick lateral walls, green; basal marginal laminal
cells quadrate, straight, thick transverse and thin lateral
walls, green, hyaline; medial laminal cells quadrate,
slightly thick-walled; distal laminal cells 2–4 stratose,
rounded, thick-walled. Perichaetial leaves not enlarged.
Seta sigmoid, 3–4 mm. Capsule occasionally present,
exserted, brown, oblong-ovoid, exothecial cells shortrectangular, thin-walled, stomata present, annulus of 2–
3 rows of rectangular, thick-walled cells, operculum longrostrate, peristome perforate in distal half, split in distal
half. Calyptra cucullate.
Cracks and exposed faces of dry to periodically wet,
acidic or calcareous rocks, commonly along streams or
splash zones of lake shores; low to moderate elevations
(20–600 m); N.S., Ont.; Ark., Conn., Del., Maine, Mass.,
Mich., Mo., N.H., N.J., N.Y., N.C., Pa., R.I., Tenn., Vt.,
Va.
Grimmia olneyi is endemic to eastern North America,
with its center of distribution along the Appalachians
from the New England states to North Carolina and
eastern Tennessee. A disjunct population occurs on the
Ozark Plateau of Missouri and Arkansas. Unlike G.
unicolor, G. olneyi is tolerant of calcareous rocks and is
able to occupy drier sites. Because of its sigmoid seta
and somewhat wrinkled capsule, it is usually placed in
subg. Rhabdogrimmia. However, the seta of G. olneyi is
usually only somewhat sigmoid and is rarely arcuate.
Further, its capsules only become wrinkled when dry,
whereas the members of subg. Rhabdogrimmia typically
have plicate capsules whether dry or turgid. In fact,
specimens of G. olneyi are most commonly misidentified
as either G. ovalis or G. laevigata, in subg. Litoneuron.
The seta and capsule of G. olneyi are at the extremes of
both subgenera. However, the general habit of the plants
and their leaf structure suggests a close relationship with
G. ovalis and G. unicolor.
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Grimmia olneyi and G. laevigata have broadly
overlapping distributions in eastern North America,
where many specimens of G. olneyi have been
misidentified as G. laevigata. Typical specimens of G.
olneyi are readily separated from G. laevigata. However,
some leaves on a stem of G. laevigata may have defined
ovate bases with narrowly decurrent awns. These
specimens will resemble G. olneyi. However, the costa
of G. olneyi is always narrow at the base, while that of
G. laevigata becomes broad at the base, occupying up to
1/3 of the lamina, and the costa grades gradually into the
basal laminal cells. Furthermore, G. olneyi has quadrate
to short-rectangular basal juxtacostal cells, while those
of G. laevigata are elongate, almost resembling costal
cells. Grimmia olneyi most closely resembles G. ovalis.
Both have ovate lanceolate leaves from an ovate base,
with a narrow distal lamina that is channelled, ending in
a narrowly attached, long and toothed awn. The costa
is narrow proximally in both species. However, they are
otherwise quite distinct. Aside from the sigmoid seta
and slightly wrinkled dry capsule of G. olneyi, its basal
juxtacostal laminal cells are shorter and straighter than
those of G. ovalis and its basal marginal cells are quadrate
while those of G. ovalis are mostly rectangular.
Geographical distribution has also been used to separate
these species; H. A. Crum and L. E. Anderson (1981)
rejected all reports of G. ovalis from eastern North
America. However, we have seen a number of specimens
of it from there and conclude that geography alone is
not a reliable basis on which to differentiate these species.
21. Grimmia ovalis (Hedwig) Lindberg, Acta Soc. Sci.
Fenn. 10: 75. 1871
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Dicranum ovale Hedwig, Sp. Musc.
Frond., 140. 1801; Grimmia
commutata Huebener; G. ovata
Weber & Mohr; G. ovata var.
gracilis Röll

Plants in loose tufts, dark green to
brownish black. Stems 1–3 cm.
Leaves ovate-lanceolate from an
ovate base, 1.7–4 × 0.4–0.8 mm,
both margins plane, incurved distally, intermarginal bands
absent, awn 0.5–1 mm, not decurrent, typically narrowly
attached, acute, costa narrow proximally; basal
juxtacostal laminal cells usually elongate (sometimes
short-rectangular), usually sinuose, and usually with thick
lateral walls; basal marginal laminal cells quadrate to
long-rectangular, straight, with thick transverse and thin
lateral walls, green, not to distinctly hyaline; medial
laminal cells rounded to quadrate, straight, thick-walled;
distal laminal cells 2-stratose, quadrate, thick-walled.
Perichaetial leaves enlarged. Seta straight, 4–6 mm.
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Capsule occasionally present, exserted, yellow-brown,
oblong-ovoid, exothecial cells short-rectangular, thinwalled, stomata present, annulus of 2–3 rows of
rectangular, thick-walled cells, operculum long-rostrate,
peristome solid, split in distal half. Calyptra cucullate.
Dry, exposed to partially shaded, acidic, sandstone,
granite and basalt, montane to alpine; (low to) moderate
to high elevations (30–)1000–2500 m; Greenland; Alta.,
B.C., Ont., Que., Yukon; Ariz., Calif., Colo., Idaho,
Minn., Mo., Mont., Nev., N.Mex., N.Y., Oreg., Pa., Tex.,
Utah, Va., Wash., Wyo.; Eurasia; Africa (Algeria,
Morocco).
Grimmia ovalis is common and widespread in high
elevation sites in western North America from southern
British Columbia along the Rocky Mountain corridor to
southern New Mexico and south central California.
H. A. Crum and L. E. Anderson (1981) rejected all reports
of G. ovalis from eastern North America. However, we
have seen specimens from that area, although scattered
and rare. It is not surprising that the species occurs in
the eastern part of the continent given that it is widespread
across the Laurasian continental plates and in India.
Outlier sites in the Yukon and southern Greenland
connect the North American populations to those in Asia
and Europe, respectively. In western North America, G.
ovalis is most often confused with G. longirostris and G.
laevigata. While superficially similar to G. longirostris,
G. ovalis has concave leaves with plane margins and is
dioicous, while G. longirostris has keeled leaves with a
recurved margin and is autoicous. Other points of
separation are discussed under G. longirostris. Typical
specimens of G. ovalis are readily separated from G.
laevigata by their ovate-lanceolate leaves with a welldefined ovate base and narrowly attached awns.
However, both of these species are variable in leaf shape,
and while the awn of G. ovalis is usually narrowly
attached, sometimes it is quite broad and may border on
being decurrent. These specimens can be identified by
the width of the costa and the basal areolation. Grimmia
ovalis has a costa that is narrow at the base, while G.
laevigata has a distinctly broad costa covering up to 1/3
of the base. The basal marginal cells of G. ovalis are
most often short- to long-rectangular and hyaline while
those of G. laevigata are always oblate to quadrate and
not hyaline. In eastern North America, specimens of G.
ovalis have been misidentified as G. olneyi. Aside from
seta and capsule differences, G. ovalis has rectangular
basal marginal laminal cells and its basal juxtacostal cells
are long-rectangular to elongate; see also under G. olneyi.
Based on identifications by Greven, W. A. Weber et
al. (2003) reported Grimmia bernoullii in the United
States. That species differs from G. ovalis by its more
ovate leaves without shoulders and with plane margins,
costa broad at the base and disappearing in mid leaf,
and sporophytically by its ellipsoid capsule with long-
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rostrate, straight operculum, and mitrate calyptra.
Hastings has examined duplicate specimens from
Missouri of those cited by Weber et al. and has determined
that they do not deviate significantly from G. ovalis,
having rather narrow leaves, costa narrow at the base
and remaining strong in mid leaf, and with many leaves
having incurved margins. The specimens were sterile and
therefore sporophytic characters could not be determined.
Based on these observations Hastings excludes G.
bernoullii from the North American flora, although
Greven would still retain the species.
22. Grimmia nevadensis Greven, Bryologist 105: 273,
fig. 1. 2002 (as nevadense)

Plants in dense cushions, blackish
green. Stems 0.5–0.7(–1) cm,
central strand weak. Leaves ovatelanceolate, 1.5–2 mm, both
margins plane, incurved distally,
intermarginal bands absent, awn
0.4–0.8 mm, costal transverse
section prominent, semicircular;
basal juxtacostal laminal cells
short-rectangular, straight, thin-walled; basal marginal
laminal cells short-rectangular, straight, with thick
transverse and thin lateral walls, not hyaline; medial
laminal cells quadrate to rounded, straight, thin-walled;
distal laminal cells 2-stratose. Perichaetial leaves not
enlarged. Sexuality dioicous. Seta straight, 0.9–1.1 mm.
Capsule commonly present, emergent, chestnut brown,
ovate with distinct constriction below rim, exothecial cells
rectangular, thick-walled, stomata absent, annulus of 1
row of quadrate, thick-walled cells, operculum conic,
peristome absent. Calyptra cucullate.
Acidic sedimentary rocks; of conservation concern;
moderate to high elevations (1900–2500 m); Calif., Nev.
Grimmia nevadensis is a rare but locally abundant
endemic, known only from the Sierra Nevada Mountains.
Fertile specimens of it can be separated from G. mariniana
by the absence of peristome teeth and by the chestnut
brown capsules. Gametophytically, specimens of G.
nevadensis contrast with those of G. mariniana by having
a uniform basal areolation of short-rectangular cells with
thin lateral walls, and margins not hyaline. If fertile, the
immersed, eperistomate capsules will separate G.
nevadensis from G. ovalis, G. alpestris, and G. montana.
Sterile specimens can be separated from G. alpestris by
the absence of bulging cells, and the uniformly shortrectangular, thin-walled basal laminal cells. While both
G. nevadensis and G. montana have plane to incurved
distal margins and both lack bulging laminal cells, the
uniformly short-rectangular, thin-walled basal laminal
cells and concave leaves will identify G. nevadensis. The
latter is easily separated from G. arizonae and G. pilifera,
#

#
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in contrast with which it lacks stomata and peristome
teeth, and its concave leaves with plane to incurved
margins differ markedly from the keeled leaves with
recurved leaf margins of the others.
23. Grimmia serrana J. Muñoz, Shevock & D. R. Toren,
J. Bryol. 24: 143, figs. 1a–f. 2002

Plants in flat patches, olivaceous.
Stems to 3 cm. Leaves ovatelanceolate from an ovate base,
2.5–3.5 × 0.6–0.7 mm, both margins plane, costa-like intermarginal bands 2–4(–5)-stratose,
awn to 1 mm, not decurrent,
narrowly attached, acuminate,
costa narrow proximally; basal
juxtacostal laminal cells short- to long-rectangular,
sinuose, thick lateral-walled, dense; basal marginal
laminal cells quadrate to short-rectangular, sinuose, thick
lateral-walled, not hyaline; medial laminal cells quadrate,
slightly sinuose, thick-walled; distal laminal cells 1–3stratose, oblate to rectangular, thick-walled. Perichaetial
leaves enlarged. Seta straight to slightly arcuate, to 3.5
mm. Capsule occasionally present, exserted, pale yellow,
#

ovoid, exothecial cells oblong, thin-walled, stomata
absent, annulus of 1–2 rows of quadrate, thick-walled
cells, operculum short straight, peristome fully developed,
not perforate, not split. Calyptra cucullate.
Humid to dry areas, exposed granite, metamorphic
rock, metavolcanic rocks and basalt, montane
woodlands; moderate elevations (700–1400 m); Calif.
According to the original description, Grimmia serrana
is known only from “localities along the western slope
of the Sierra Nevada and two occurrences in the northern
Coast Range.” Despite its limited distribution, H. C.
Greven (2003) found it to be quite common in the area.
With its thick, concave leaves with plane margins and
flat costa, G. serrana is best placed in subg. Litoneuron.
This is further supported by a number of other features
shared by, but not unique to, all members of that
subgenus, including a well-developed stem central strand,
dioicous sexuality, and long-exserted capsule with a multilayered, thick-walled annulus. Grimmia serrana is most
readily identified by a prominent, costa-like, multi-layered
band of cells that run along the laminal margin distally
and become submarginal proximally. This inflated band
is unique to this species and readily separates it from all
other members of subg. Litoneuron. As stated by Muñoz
et al., G. serrana is most likely to be confused with

Grimmia
G. ovalis. Both are robust species with ovate-lanceolate
leaves from an ovate base. However, the prominent
intermarginal bands of G. serrana will readily separate
these species.
24. Grimmia laevigata (Bridel) Bridel, Bryol. Univ. 1:
183. 1826
Campylopus laevigatus Bridel,
Muscol. Recent., suppl. 4: 76. 1818;
Grimmia glauca Cardot; G.
leucophaea Greville; G. sarcocalyx
Kindberg
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Plants in hoary, dense tufts, dark
green to dark brown. Stems 0.5–
2 cm. Leaves oblong-ovate to
oblong-lanceolate, 1.5–3 × 0.4–
0.6 mm, both margins plane, intermarginal bands absent,
awn 0.3–2 mm, decurrent, broadly attached, acute, costa
broad proximally; basal juxtacostal laminal cells elongate,
straight, thick lateral walls, green; basal marginal laminal
cells oblate to quadrate, straight, thick transverse and
thin lateral walls, green, not hyaline; medial laminal cells
rounded-quadrate, straight, thick-walled; distal laminal
cells 2-stratose, quadrate, thick-walled. Perichaetial
leaves not enlarged. Seta straight, 1.5–3 mm. Capsule
occasionally present, exserted, brown, oblong-ovoid to
cylindric, exothecial cells quadrate, thick-walled, stomata
present, annulus of 2–3 rows of rectangular, thick-walled
cells, operculum short rostrate, peristome irregularly
perforate distally, irregularly split. Calyptra mitrate.
Humid to dry, exposed, acidic, sandstone and granite
and basalt, open plains to montane, rarely alpine;
moderate to high elevations (200–2800 m); B.C.; Ala.,
Ariz., Ark., Calif., Colo., D.C., Fla., Ga., Idaho, Ill., Ind.,
Iowa, Kans., Ky., Md., Mass., Minn., Mo., Mont., Nebr.,
Nev., N.J., N.Mex., N.Y., N.C., Okla., Oreg., Pa., S.C.,
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S.Dak., Tenn., Tex., Utah, Vt., Va., Wash., Wyo.; Mexico;
South America; Eurasia; Africa; Indian Ocean Islands;
Australia.
Grimmia laevigata is widespread and relatively
common on the southern Great Plains, into the Ozarks,
and along the Appalachians from northeastern Alabama
to New England. There is also an extensive outlier in
southern Minnesota and adjacent states. In western
North America, it is abundant in California and the
Pacific Northwest region into south central British
Columbia. Although it occurs in the Rocky Mountain
region it is not common there, being found mostly in
lower elevation sites and along the east slopes. With the
exception of a few disjunct sites in southern Georgia and
Florida, it is unknown from the coastal plains of the
American southeast. This is probably related to the
extensive cover of calcareous Cretaceous and more recent
bedrock. The northern limit of G. laevigata suggests a
distribution influenced by the winter position of the Arctic
airmass. Although known from high elevations, it is most
often found below treeline on granite and acidic
sandstones. It is an early successional invader of granitic
rocks in the southeastern piedmont (H. J. Oosting and
L. E. Anderson 1937, 1939; C. Keever et al. 1951).
Classic specimens of G. laevigata are recognized by their
broad leaves with almost no shoulder separating the
proximal and distal lamina, and by their robust, broadly
attached and long-decurrent awns. However, G. laevigata
is quite variable with respect to leaf shape and awn
attachment, with some specimens having bases
approaching ovate and then often with rather narrowly
attached awns. These specimens may be assigned to G.
laevigata by the wide costa and oblate to quadrate basal
marginal cells. Sterile specimens may be separated from
G. crinitoleucophaea by the wide costa and thick-walled
basal cells.

2d. GRIMMIA subg. RHABDOGRIMMIA Limpricht, Laubm. Deutschl. 1: 759. 1889
Plants 1–8 cm. Stem central strand present or absent. Leaves lanceolate to ovate-lanceolate,
keeled, costa projecting on abaxial side, leaf margin recurved on one or two sides; basal marginal
cells not hyaline (except G. funalis and G. torquata); laminal cells usually 1-stratose distally
(2–4 stratose in G. elatior and G. funalis) except at margin. Gemmae present or absent. Seta
arcuate to cygneous when moist, centrally attached to capsule. Capsule cernuous or pendulous,
striate to sulcate when dry and empty (smooth in G. attenuata), stomata present at base of
capsule (absent in G. anomala). Calyptra mitrate to cucullate.
Species 32 (17 in the flora): North America, Mexico, Central America, South America, Eurasia,
Africa, Pacific Islands, Australia.
Members of subg. Rhabdogrimmia are recognized by their lanceolate, thin, sharply keeled
leaves with recurved margins, typically 1-stratose lamina with 1- or 2-stratose margins, and
long, arcuate seta with striate to sulcate capsules. Most members occur on dry acidic rock.
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25. Grimmia lesherae Greven, Grimmias, 130, figs.

26. Grimmia anomala Hampe in W. P. Schimper, Syn.

43a–f. 2003

Plants in loose tufts, green. Stems
0.5–1.5 cm, dichotomously
branched, central strand absent.
Leaves loosely appressed and
straight when dry, erectopatent
when moist, broadly oblonglanceolate, tapering to acute apex,
1.5–2 × 0.4–0.6 mm, larger
towards stem tips, sharply keeled,
margins recurved on both sides, awns absent, occasionally
short hyaline points at leaf tips present, costa weak
proximally, broad distally, projecting on abaxial side;
basal juxtacostal laminal cells rectangular to linear,
straight, thin-walled; basal marginal laminal cells
rectangular, thin-walled; medial laminal cells shortrectangular with nodulose to sinuose walls, weakly
papillose; distal laminal cells 1-stratose, margins 2stratose. Gemmae absent. Sexual condition dioicous.
Seta straight, 2 mm. Capsule occasionally present,
exserted, yellowish brown, oblate, smooth, exothecial
cells thin-walled, annulus present, operculum rostrate,
peristome teeth orange, deeply split and perforated,
papillose. Calyptra cucullate.
Damp acidic rock; of conservation concern; high
elevations (2000–3000 m); Calif., Wash.
Grimmia lesherae is apparently endemic to the high
mountains along the Pacific Coast of western North
America. At present, it is known only from a few damp
high elevation sites in Washington and northern
California, but suitable habitats exist all along the high
coastal mountains and so it may also be expected in
Oregon. It is a distinctive species that is unlikely to be
confused with others. There are some similarities to G.
incurva, but that species has short hair-points, the leaves
are linear, the medial cells have nodulose walls, and the
seta is arcuate. The combination of keeled leaves with
recurved margins, and straight seta is unique in the
subgenus. Grimmia lesherae appears to be intermediate
between subg. Guembelia and subg. Rhabdogrimmia,
calling into question the division of the genus into four
subgenera. A peculiar distinguishing character is the lefthanded twist of dried-up setae, unique in the genus.
K. G. Limpricht ([1885–]1890–1893, vol. 1) incorrectly
reported the left-hand twisted, dried up setae as common
in Grimmia.
#

#

Musc. Eur. ed. 2, 270. 1876
Grimmia hartmanii subsp. anomala
(Hampe) Loeske; G. pachyneurula
Müller Hal. & Kindberg;
G. philibertiana Britton

#
#

#

#

Plants in tufts, yellowish green,
blackish proximally. Stems 1.5–
3.5 cm, small central strand present. Leaves irregularly imbricate
when dry, erect when moist,
oblong-lanceolate, gradually narrowed into a blunt
chlorophyllose point, 1.5–2.5 × 0.4–0.8 mm, keeled,
margins recurved on one or both sides, awns absent to
very short, costa projecting on abaxial side; basal
juxtacostal laminal cells quadrate to short-rectangular,
straight, thin-walled; basal marginal laminal cells
quadrate to short-rectangular with thickened transverse
walls; medial laminal cells rounded-quadrate, walls
slightly sinuose, thin- or thick-walled; distal laminal cells
1-stratose, in places 2-stratose, margins 1-stratose.
Gemmae in clusters, globular, yellowish green to orange,
multicellular, on hyaline, deformed leaf apices. Sexual
condition dioicous. Seta straight to slightly arcuate when
moist, 3–5 mm. Capsule extremely rare, exserted,
brownish, oblong-ovoid, smooth, exothecial cells
isodiametric, thick-walled, annulus present, operculum
with long straight beak, peristome teeth orange, fullydeveloped, smooth proximally, perforated and papillose
distally. Calyptra mitrate.
Exposed, damp acidic rock in boreal and alpine
meadows and slopes; moderate to high elevations (200–
3000 m); Greenland; Alta., B.C., Nfld. and Labr. (Nfld.),
N.S., Ont.; Alaska, Calif., Colo., Idaho, Mich., Mont.,
Oreg., Utah, Wash., Wyo.; Eurasia.
Because of the always abundant gemmae on leaf apices,
Grimmia anomala has often been confused with G.
hartmanii. Indeed, it has frequently been treated as a
variety of that species (G. N. Jones 1933; E. Lawton
1971). However, as pointed out by O. Vitikainen (1969),
the ecological and morphological features of G. hartmanii
are so constant and distinct that there is no doubt that it
can be treated as a separate species. Special features of
G. anomala are stems with central strands, and
longitudinal ridges on cell walls in the distal part of the
leaf that resemble papillae in transverse section. It tends
to prefer upland habitats. In contrast, G. hartmanii is
principally a lowland species, frequently growing on
boulders in forests. It lacks a central strand, and
longitudinal ridges are absent. Its spreading, secund distal
leaves taper to long, sharply keeled apices.
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27. Grimmia attenuata (Müller Hal. & Kindberg)
Kindberg, Eur. N. Amer. Bryin. 2: 228. 1898
Racomitrium alternuatum Müller
Hal. & Kindberg in J. Macoun and
N. C. Kindberg, Cat. Canad. Pl.,
Musci, 73. 1892

#

#

Plants robust, brownish to reddish
in distal part, black and frequently
defoliated proximally. Stems 5–
10 cm, central strand absent.
Leaves straight appressed when
dry, erectopatent when moist, lanceolate, 2.7–3.5 × 0.5–
0.75 mm, sharply keeled distally, margins narrowly
reflexed on both sides, awns terete, firm and short,
denticulate, costa 70-120 µm wide at base, channeled
distally, circular, projecting on dorsal side; basal
juxtacostal laminal cells elongate with extremely thick,
slightly nodulose walls; basal marginal laminal cells in a
few rows short-rectangular, thin-walled; medial laminal
cells short- to long- rectangular with extremely thick and
sinuose lateral walls; distal laminal cells 1-stratose, apex
and margins 2-stratose. Gemmae absent. Sexual
condition dioicous. Seta cygneous, 3–4 mm. Capsule
sporadically present, exserted, yellowish brown, ovoid,
smooth, exothecial cells thin-walled with incrassate
corners, annulus present, operculum rostrate, peristome
teeth orange, 40–60 µm wide at base, split and perforated,
#

#

smooth proximally, papillose distally. Calyptra not seen.
Loose tufts on dry boulders; low to moderate
elevations (0–1000 m); of conservation concern; B.C.;
Alaska, Idaho, Wash.
Grimmia attenuata resembles forms of the extremely
variable Racomitrium heterostichum (= Bucklandiella
heterosticha), and because G. N. Jones (1933) mentioned
five varieties of the latter, it is not surprising that in some
herbaria, e.g. NY, all specimens of G. attenuata have been
filed as varieties of R. heterostichum. In 1898, Kindberg
realized that his species is not a Racomitrium, but a
Grimmia, and wrote: “Habit of G. elatior.” In spite of
Kindberg’s correct transfer to Grimmia, T. C. Frye (1917–
1918) synonymized G. attenuata with R. macounii.
Adding to the confusion, H. A. Möller (1929)
synonymized it with G. elatior, and J. Muñoz (1999b)
cited it as G. arcuatifolia, which is a synonym of G. lisae.
Grimmia elatior is characterized by ellipsoid striate
capsules, leaf margin broadly recurved on just one side,
and an opaque 2-stratose distal lamina with rounded
usually mammillose to papillose cells, the mid leaf cells
quadrate to short-rectangular with slightly sinuose, thick
walls. Like Grimmia leibergii, G. attenuata is
characterized by its elongate to linear, strongly nodulose
and thick-walled basal juxtacostal cells, its extremely
thick-walled and sinuouse medial cells, leaf margins both
recurved, and stem central strand absent. However, the
two differ in costa shape and basal marginal cell shape.
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28. Grimmia brittoniae R. S. Williams, Bull. Torrey Bot.
Club 27: 316, fig. 19. 1900

Plants in extremely hoary,
compact glaucous cushions,
brown inside. Stems 2–3 cm,
central strand absent. Leaves
loosely appressed to slightly
contorted when dry, erectopatent
when moist, lanceolate, 0.5–1 ×
0.3–0.4 mm, keeled, margins
narrowly recurved on both sides,
awns 2–4 mm, smooth, flattened proximally, decurrent,
costa weak, projecting on abaxial side; basal juxacostal
laminal cells rectangular, straight to slightly sinuose, thickwalled; basal marginal laminal cells quadrate with
thickened transverse walls; medial laminal cells shortrectangular, slightly sinuose, thick-walled; distal laminal
cells 1-stratose, margins 1-stratose. Gemmae absent.
Sexual condition dioicous. Seta flexuose, 2 mm. Capsule
occasionally present, exserted, brownish, ovoid, widemouthed, exothecial cells thin-walled, annulus present,
operculum conical, peristome teeth yellow, split and
perforated distally, slightly papillose.
Vertical faces of shaded, calcareous cliffs; moderate
elevations (500–700 m); of conservation concern; Idaho,
Mont.
Grimmia brittoniae is an endemic of western Montana
and northern Idaho. It was described by Williams based
on a set of specimens that he collected near Columbia
Falls. It grows in warm, dry but climatically moist valleybottom or piedmont forests dominated by Douglas fir.
It is distinctive and easily recognized in the field. The
often extensive cushions found on rocky underhangs are
a characteristic blue-green color when moist, cracking
into polygonal patterns when dry. The extremely long
awns at once separate it from all other species of the
genus. Grimmia brittoniae can be confused only with
small forms of G. funalis, which also may grow in
compact hoary cushions that are glaucous green in the
distal part and brown inside. J. Muñoz (2000)
synonymized G. brittoniae with that species. H. C.
Greven and T. Spribille (1999), however, had already
demonstrated that in G. funalis the leaves are usually
spirally curved, the distal areolation is 2-stratose, the
proximal leaves are blackish with short awns, the margins
are plane or recurved on one side, and the basal cells are
linear, thick-walled, and sinuose. In addition, G. funalis
is characterized by male plants growing in separate
cushions, with muticous to very short-awned leaves.
Male plants of G. brittoniae grow intermingled with
female ones and can hardly be separated from them.
Grimmia brittoniae is more closely related to G.
orbicularis. The leaves of both species are similar.
However, the awns of the latter are much shorter, it is
autoicous, usually with capsules on arcuate setae, the
#

#

peristome teeth are broad, cribrose, and irregularly cleft
at the apex, and the operculum is mammillate. Although
Williams originally described G. brittoniae as having
concave leaves with plane, sometimes 2-stratose margins,
the leaves are keeled distally, and the margins are
narrowly recurved and only very rarely 2-stratose. The
recurved margins, however, are only present in leaves still
attached to the stems; once detached and pressed under
a cover glass, the margins appear plane.
29. Grimmia elatior Bruch ex Balsamo-Crivelli & De
Notaris, Mem. Reale Accad. Sci. Torino 40: 340. 1838

#

Grimmia cognata Cardot & Thérot;
G. grandis Kindberg; G. papillosa
(Warnstorf) Kindberg

#

Plants in robust, dark green to
blackish green, loose, hoary,
readily disintegrating tufts. Stems
1–5 cm, central strand absent.
Leaves loosely appressed to
slightly twisted when dry,
erectopatent when moist, lanceolate to ovate-lanceolate,
tapering to acute apex, 2–3.0 × 0.5–0.7 mm, keeled,
margin broadly recurved on one side, awns short to long
and weakly denticulate, costa weak at base, channeled
distally, projecting on abaxial side; basal juxtacostal
laminal cells short- to long-rectangular, sinuose-nodulose,
thick-walled; basal marginal laminal cells quadrate to
short-rectangular, thin- to thick-walled; medial laminal
cells quadrate to short-rectangular, sinuose, thick-walled;
distal laminal cells 2-stratose with thick, prominent
multistratose bands, margins multistratose and thick,
areolation very opaque with rounded thick-walled cells,
occasionally papillose. Gemmae absent. Sexual condition
dioicous. Seta arcuate, 2–3 mm. Capsule occasionally
present, emergent to exserted, brown, obloid, striate,
exothecial cells thin-walled, annulus present, operculum
rostrate, peristome teeth purple, deeply split, papillose.
Calyptra mitrate.
Exposed, dry acidic rock and occasionally basic
limestone; moderate to high elevations (500–4500 m);
Greenland; Alta., B.C., Yukon; Colo., Mont., N.J., Oreg.,
S.Dak., Wyo.; Eurasia; Africa.
Grimmia elatior is fairly common in the Canadian
Rockies and in the western United States. It is
predominantly bound to the Rocky Mountain area in
Colorado, Wyoming, and Montana. In eastern North
America it is known only from a site in New Jersey. It
can be recognized easily by its robust habit, usually
growing in dark green, extended patches on various types
of acidic rock, like gneiss, granite, and sandstone. While
it is often described as having papillae, most North
American specimens do not have them. E. M. Mair
(2002) reported that papillae were strongly expressed in
#
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harsh conditions but many specimens from the alpine in
both the Yukon and Colorado lack papillae. The
widespread but uncommon western species G. leibergii
is commonly mistaken for G. elatior. However, the former
has both leaf margins recurved, its lamina is 1-stratose
with only 2-stratose margins, and its basal juxtacostal
cells are elongate to linear; in G. elatior there is only one
recurved leaf margin, its lamina is 2-stratose with
multistratose bands and margins, and its basal juxtacostal
cells are only short- to long-rectangular. The length of
the awn in G. elatior is quite variable; plants with nearly
muticous leaves and plants with very long awns may be
found growing close together. There is also some
resemblance to G. pilifera, widespread in Asia and eastern
North America. The latter, however, has immersed
capsules, both margins are recurved, and its lamina does
not have multistratose bands.
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and straight single plants. A distinctive feature is the
string-like appearance of the dried-up shoots, which
results from the spiral twisting of the leaves around the
stem. However, Greven has also seen populations without
such spirally twisted leaves. Under the microscope, the
mid leaf areolation with yellowish, short-rectangular, very
thick, and sinuose cell walls is characteristic. The formerly
recognized taxa G. calvescens, G. imberbis, and G. ryanii
are actually male plants of G. funalis. They grow in
separate cushions with muticous to short-awned leaves,
deviating greatly from the much taller, long-awned female
plants. These male plants might be confused with G.
elongata, which frequently grows in the same habitat, or
with G. caespiticia. However, in G. elongata the basal
cells are pellucid, straight, and thin-walled or only slightly
incrassate. In G. caespiticia the basal cells are shorter,
tending to be quadrate to short-rectangular, and the leaf
apex is cucullate.

30. Grimmia funalis (Schwägrichen) Bruch & Schimper,
Bryol. Europ. 3: 119, fig. 247. 1845
Trichostomum funale Schwägrichen,
Sp. Musc. Frond. Suppl. 1(1): 150,
plate 37. 1811; Grimmia calvescens
Kindberg; G. imberbis Kindberg; G.
ryanii Limpricht; G. spiralis Hooker

#

#

Plants growing in dense, usually
hemispherical cushions, breaking
up readily, falling apart into
clusters and string-like (spirally
twisted leaves) single shoots, grayish green. Stems 2–5
cm, central strand present. Leaves usually spirally
arranged when dry, patent when moist, lanceolate, 0.5–
1.5 × 0.2–0.5 mm, appressed, of ± uniform length
throughout stem, keeled, margins plane or recurved on
one side, in female plants awns long and denticulate, in
male plants very short to absent, costa weak proximally,
projecting on abaxial side; basal juxtacostal laminal cells
elongate, ± sinuose, thick-walled; basal marginal
proximal laminal cells short-rectangular, hyaline; medial
laminal cells short-rectangular, extremely sinuose, thickwalled; distal laminal cells 2-stratose. Gemmae absent.
Sexual condition dioicous. Seta arcuate, 1.5–2 mm.
Capsule occasionally present, exserted, yellowish green,
obloid, weakly striate, concealed in awns, exothecial cells
thin-walled, annulus present, operculum conical to
rostellate, peristome teeth orange, split distally, papillose.
Calyptra mitrate.
Damp acidic rock; moderate to high elevations (500–
2000 m); Nunavut, Ont.; La., Mich.; Eurasia.
Grimmia funalis is frequently misidentified because it
is extremely variable in height, color, and length of the
awns. In optimal conditions, it forms extremely dense,
grayish green cushions that break up easily into clusters
#

#

31. Grimmia hartmanii Schimper, Syn. Musc. Eur., 214.
1860

Plants in ascending, dichotomously branched patches, green.
Stems 2–8 cm, central strand
absent. Leaves slightly contorted
with often secund apices when dry,
distal leaves usually falcate-secund
when moist, broadly lanceolate,
tapering to an acuminate apex,
2.5–4.5 × 0.4–0.6 mm, keeled,
margins usually recurved on one side, awns very short,
denticulate, costa firm, projecting on abaxial side; basal
juxtacostal laminal cells short- to long-rectangular,
slightly sinuose, thick-walled; basal marginal laminal cells
quadrate, thickened transverse walls; medial laminal cells
quadrate to short-rectangular, slightly sinuose, thickwalled; distal laminal cells 1-stratose, margins 2-stratose.
Gemmae in clusters, mulberry- or raspberry-shaped,
brown, borne on leaf apices, usually present. Sexual
condition dioicous. [Seta straight to flexuose, 3–4 mm.
Capsule extremely rare, exserted, yellowish green, clavateobloid, smooth, exothecial cells thick-walled, annulus
present, operculum rostrate, peristome teeth orange,
deeply split, perforated distally, papillose. Calyptra
mitrate.]
Shaded boulders, especially granite, in woodlands; low
to moderate elevations (100–1500 m); P.E.I., Que.; Utah,
Vt.; Eurasia; n Africa.
Grimmia hartmanii is principally a lowland species,
occurring in the mountains up to 1500 m. With the
separation of G. anomala from it, G. hartmanii is much
less common in North America than was previously
thought. It is known principally from the Northeast.
#

#

#

#
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Although it is usually found in densely shaded habitats,
in areas with high humidity it can establish itself in
exposed sites. It more closely resembles some species of
Racomitrioideae than it does species of its own genus,
but it may be recognized by the usually spreading falcatesecund distal leaves, the very small awns, and the terminal
clusters of brown gemmae, which are conspicuous and
usually present. Capsules are extremely rare, and are
unknown in North America.
32. Grimmia incurva Schwägrichen, Sp. Musc. Frond.
Suppl. 1(1): 90. 1811
Grimmia curvifolia Lindberg; G.
torngakiana Brassard & Hedderson

#

Plants in usually rounded cushions, green to blackish. Stems 1–
2 cm, central strand present.
Leaves incurved and moderately
contorted when dry, spreading
when moist, oblong- to linearlanceolate, tapering to a slender
and acuminate, often hyaline apex, 2.5–4.5 × 0.3–0.5
mm. keeled, margins plane or recurved proximally on
one or both sides, awns short, often only mucronate,
occasionally long and denticulate, costa projecting on
abaxial side; basal juxtacostal laminal cells longrectangular, slightly sinuose, thick-walled; basal marginal
laminal cells short- to long-rectangular, thin-walled;
medial laminal cells rectangular, nodulose, thick-walled;
distal laminal cells 1-stratose, margins and apex 2stratose. Gemmae absent. Sexual condition dioicous.
Seta arcuate, 1.5–2 mm. Capsule occasionally present,
emergent to exserted, yellowish, obloid, smooth or
somewhat wrinkled when dry, exothecial cells thinwalled, annulus present, operculum conic to rostrate,
peristome teeth orange, divided distally, papillose.
Calyptra mitrate.
Shaded damp, acidic rock; moderate to high elevations
(500–2500 m); Greenland; Alta., B.C., N.B., Nfld. and
Labr. (Labr.), Yukon; Calif., Colo., Maine, N.H., N.Y,
Oreg., S.Dak., Wash.; Eurasia.
The peculiar east-west disjunct distribution of
Grimmia incurva in North America may reflect its
preference for damp sites. Specimens have been collected
in New England and in the Maritime Provinces, with a
second widespread area running from the Yukon south
through to California. It is uncommon in the continental
interior. Grimmia incurva is a shade-loving subalpine
species, characterized by rounded dark green cushions
and linear, contorted leaves. The awns are visible only
with a hand-lens. This species has a habit more like that
of Dicranowesia crispula than of a Grimmia. H. A. Crum
and L. E. Anderson (1981) reported immersed capsules,
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but that is not correct; they are clearly exserted (H. C.
Greven 1995). Crum and Anderson also observed:
“Specimens recorded from Maine can be considered a
shade form of G. donniana.” However, this confusion
extends beyond Maine. Greven renamed nearly all the
G. donniana specimens from New York and New
Hampshire in MICH to G. incurva. Hastings agrees that
these specimens cannot be G. donniana because the leaf
shape is virtually identical to that of G. incurva, being
narrowly lanceolate and contorted. However, like G.
donniana, and unlike G. incurva, the specimens are
autoicous and the setae are straight. Rather than
expanding the concept of either G. donniana or G.
incurva to include these anomalous specimens, we
propose that they represent an as yet unpublished species
with a unique combination of characters. Hastings thus
retains G. incurva as being dioicous and G. donniana as
having oblong-lanceolate leaves.

#

33. Grimmia leibergii Paris, Actes Soc. Linn. Bordeaux,
sér. 5, 9: 528. 1895
Grimmia jacutica E. Ignatova,
H. Bednarek-Ochyra, O. Afonina &
J. Muñoz; G. pachyphylla Leiberg

Plants robust, ascending from a
decumbent base, dark olivaceous.
Stems 5–12 cm, repeatedly
dichotomous, central strand
absent. Leaves loosely appressed
when dry, patent to spreading
when moist, often becoming secund distally on the stem,
lanceolate to ovate-lanceolate, 3–4 × 0.6–0.9 mm, keeled,
margins recurved on both sides, awns denticulate,
flattened proximally, sometimes decurrent, costa
yellowish to pale orange proximally, wider (± 100 µm)
near the base, channeled distally, semicircular on abaxial
side; basal juxtacostal laminal cells elongate to linear,
weakly orange at insertion, nodulose, thick-walled; basal
marginal laminal cells in a few rows quadrate to shortrectangular, thick-walled; medial laminal cells quadrate
to short-rectangular, strongly sinuose, thin to thick
oblique transverse walls and extremely thick lateral walls;
distal laminal cells 1-stratose, margins partly 2-stratose.
Gemmae absent. Sexual condition dioicous. Seta arcuate,
3–4 mm. Capsule occasionally present, exserted,
yellowish green, oblong-ovoid, striate, exothecial cells
rather thick-walled, annulus present, operculum rostrate,
peristome teeth orange to reddish, perforated, irregularly
cleft at apex, nearly smooth basally, papillose distally.
Calyptra mitrate.
Dry acidic boulders; moderate elevations (400–500
m); B.C.; Calif., Idaho, Mont., Oreg., Wash.; Eurasia.
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Grimmia leibergii, formerly thought to be endemic to
western North America, has the habit of Racomitrium
heterostichum. Nearly all specimens of G. leibergii in
NY, and probably also in other North American herbaria,
have been filed as varieties of R. heterostichum (=
Bucklandiella heterosticha). This confusion probably
accounts for G. leibergii not being commonly recognized
in North America. J. B. Leiberg (1893) stated that it is
most closely related to G. decipiens, a species that does
not occur in North America. Both taxa share broadly
ovate-lanceolate leaves with both margins recurved,
rectangular mid leaf cells with extremely thick and sinuose
lateral walls and elongate to linear, nodulose, thick-walled
basal juxtacostal cells. However, G. decipiens is
autoicous, it is a much smaller species, with long, sharply
denticulate awns. The gametophytes form comal tufts,
so the distal leaves are 2–3 times longer than the lower
leaves, and are not secund. Grimmia jacutica has been
described separately from eastern Asia and Alaska but
all specimens of it that we have examined are just slightly
smaller forms of G. leibergii with slightly more sinouse
mid leaf cells. The extension of G. leibergii into eastern
Asia is a significant find and speaks to our poor
knowledge of Grimmia distribution patterns on a
worldwide basis.

34. Grimmia lisae De Notaris, Muscol. Ital. Spic., 15.
1837

#

Grimmia ancistrodes Durieu &
Montagne; G. arcuatifolia Kindberg;
G. californica Sullivant;
G. canadensis Kindberg; G. flettii
(Holzinger) Cardot

#
#

Plants in dense to loose tufts,
olivaceous, brownish to blackish
proximally. Stems 1–4 cm, central
strand present. Leaves erect and
appressed when dry, recurved to squarrose when moist,
broadly lanceolate, tapering to an acute apex, 1.5–2.5 ×
0.4–0.6 mm, keeled, margins recurved on one or both
sides, awns absent to rather long, stout and denticulate,
costa reniform, projecting on dorsal side, median layer
of stereids present; basal juxtacostal laminal cells shortrectangular to occasionally elongate, straight to slightly
sinuose, thin- to thick-walled; basal marginal laminal cells
quadrate to short-rectangular, thickened transverse walls;
medial laminal cells oblate to rounded-quadrate, straight,
thick-walled; distal laminal cells 1-stratose with 2-stratose
ridges, margins 2-stratose. Gemmae in clusters,
multicellular, occasionally present in leaf axils. Sexual
condition dioicous. Seta arcuate, 3–4.5 mm. Capsule
occasionally present, exserted, ovoid, brown, shiny,
#

