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[8. Shifted to left margin.—Ed.]
8. Costa carinate and predominantly 3-stratose in the middle and lower distal portion . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Bucklandiella affinis (in part)
8. Costa canaliculate and predominantly 2-stratose in the middle and lower distal portion
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Bucklandiella heterosticha (in part)
3. Bucklandiella affinis (F. Weber & D. Mohr)
Bednarek-Ochyra & Ochyra in R. Ochyra et al., Cens.
Cat. Polish Mosses, 144. 2003
Trichostomum affine F. Weber &
D. Mohr, Bot. Taschenbuch, 127.
1807; Grimmia heterosticha
[unranked] affinis (F. Weber &
D. Mohr) Kindberg; Racomitrium
affine (F. Weber & D. Mohr)
Lindberg; R. heterostichum subsp.
affine (F. Weber & D. Mohr)
J. J. Amann; R. heterostichum var.
affine (F. Weber & D. Mohr) Lesquereux; R. heterostichum
var. gracilescens Bruch & Schimper
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Plants medium-sized to fairly large, rather slender, loosely
caespitose or forming extensive patches, dull green to
yellowish or blackish in the upper part, brownish or
blackish brown proximally, sometimes hoary. Stems 5–
7 cm, erect to decumbent, sparsely or profusely
subpinnately branched, rarely quite unbranched. Leaves
loosely appressed, straight or secund when dry, erectspreading to spreading when moist, lanceolate, channeled
along the costa, (1.7–)2.3–3.2(–4) (with a hair-point) ×
0.5–0.8 mm; margins entire, smooth or somewhat wavy
in the distal half, recurved to revolute on both sides to
the apex, 1-stratose distally or with 2-stratose patches,
seldom predominantly 2-stratose near the apex in 1 cell
row; epilose or piliferous, awns erect-flexuous, more
yellowish than whitish, flattened, (0.1–)0.5–1.1 mm, lowdenticulate at the margins and occasionally spinulose at
the abaxial side, usually not or slightly decurrent; costa
percurrent or shortly excurrent into the awn, prominently
convex abaxially, 80–100(–110) µm wide at the base,
60–70 µm wide distally, 3–4-stratose with 5–7 adaxial
cells in the proximal portion, 3-stratose in the middle
with 3–4 adaxial cells and 2–3-stratose distally with 2–3
cells on the adaxial side; laminal cells 1-stratose, not or
slightly bulging on both adaxial and abaxial sides; basal
laminal cells elongate, 15–35 × 7–10 µm, with thick and
sinuose-nodulose walls; alar cells usually slightly
differentiated, yellowish, sometimes forming a small,
auriculate group of wider cells; supra-alar cells
undifferentiated, not forming a marginal border; upper
and medial laminal cells rectangular to isodiametric, 10–
25 × 7–10 µm. Inner perichaetial leaves ovate, hyaline,
epilose. Seta brown, 4–10 mm. Capsule brown,
somewhat lustrous, shortly cylindric, rarely obloid or
ovoid, 1.5–3.2 × 0.6–0.8 mm; operculum long-rostrate,

to 1.5 mm; peristome teeth 200–400 µm, reddish brown,
papillose, mostly discontinuously divided into 2 prongs
by median perforations, arising from a low basal
membrane, to 30 µm high. Spores 12–20 µm.
Acidic, moist or periodically dry, shady or exposed
sites; low to high elevations (0–3000 m); B.C., Nfld. and
Labr. (Nfld.), N.S., Ont.; Alaska, Calif., Colo., Idaho,
Maine, Mont., Oreg., Wash., Wis.; Europe.
Bucklandiella affinis is bicentrically distributed in
North America with the main centre of its occurrence in
the western part of the continent. There it is widely
distributed in coastal areas from the Aleutian Islands to
northern California and in the Rocky Mountains,
southwards to Montana, Idaho, and Colorado. In eastern
North America the species is widely distributed but
scattered in the Great Lakes Basin, Newfoundland, Nova
Scotia, and Maine. It is a dull blackish green moss with
strongly differentiated, hyaline innermost perichaetial
bracts, broad and strongly convex abaxially costae, not
or weakly differentiated alar cells, and leaf margins that
are recurved to revolute on both sides to the apex and
predominantly 1-stratose in the distal portion. The
species is closely related to B. heterosticha and the
differences between them are discussed under the latter.
It is unlikely to be mistaken with other species of the B.
heterosticha complex and is easily distinguished from B.
sudetica and B. venusta, which have mostly 2-stratose
leaf margins in the distal part. Bucklandiella microcarpa
shares with B. affinis 1-stratose leaf margins, but is readily
recognized by having a prominent, pellucid basal
marginal border of thin-walled and not sinuose cells.
4. Bucklandiella heterosticha (Hedwig) BednarekOchyra & Ochyra in R. Ochyra et al., Cens. Cat. Polish
Mosses, 145. 2003

#

#

#
#

#

Trichostomum heterostichum
Hedwig, Sp. Musc. Frond., 109.
1801; Bryum heterostichum
(Hedwig) Dickson; Grimmia
heterosticha (Hedwig) Müller Hal.;
Racomitrium heterostichum
(Hedwig) Bridel

Plants medium-sized to fairly
large, rather slender but rigid, in
loose or dense tufts or extensive mats, often hoary, dull
green to olivaceous distally, brown to blackish proximally.
Stems 2–6(–12) cm, prostrate to ascending, sparingly to
copiously branched, often with numerous short

Bucklandiella
branchlets. Leaves loosely imbricate, twisted or secund
when dry, erect-spreading to patent when moist,
lanceolate, channeled along the costa, (2–)2.5–3.5(–4.7)
(with awns) × 0.6–0.9 mm; margins 1-stratose throughout
with some 2-stratose spots distally, recurved on both sides
towards the apex, sometimes strongly so on one side and
usually less recurved on the other side; with a usually
long, 0.5–1.5(–3) mm, prominent, erect, hyaline awn,
flattened, often decurrent, distinctly denticulate at the
margins, often somewhat flexuose and wrinkled and
spinulose on the back side; costa percurrent or
subpercurrent, channeled adaxially throughout, rather
weakly convex on the abaxial side, (60–)80–110(–150)
µm wide near the base, (40–)50–65(–75) µm wide distally,
3–4-stratose with (4–)5–9(–11) larger adaxial cells at the
base, 2(–3)-stratose with (3–)4–8 adaxial cells in mid leaf
and 2-stratose distally with 2–4(–5) adaxial cells; laminal
cells 1-stratose, smooth or weakly bulging; basal laminal
cells elongate, 15–35 × 8–10 µm, with thick, sinuousnodulose walls; alar cells not or slightly differentiated,
yellowish, sometimes forming a small group; supra-alar
cells not differentiated; distal and medial laminal cells
irregularly quadrate to rectangular, 10–25 × 8–10 µm,
often becoming oblate at the margins in the distal part.
Inner perichaetial leaves (1–4) hyaline, bluntly pointed,
epilose. Seta brown, 4–9 mm. Capsule brown, somewhat
glistening shortly cylindric, 15–30 × 0.5–0.8 mm;
operculum with a long beak, to 1 mm; peristome teeth
250–380 µm, yellowish brown, papillose, irregularly cleft
into 2 or seldom 3 prongs distally, or undivided, only
with median perforations, arising from a rather short,
35–50 µm high, basal membrance. Spores 14–18 µm.
Acidic rocks, stones and boulders, rock outcrops and
ledges, hillsides, cliffs, dry and exposed, less often shaded
and damp sites, occasionally on sandy soil or thin soil
accumulated on rock faces; low to high elevations (0–
2000 m); B.C.; Alaska, Idaho, Mont., Wash.; Europe;
Atlantic Islands (Azores, Canary Islands, Iceland,
Madeira).
Bucklandiella heterosticha is a core species of a
complex of several more closely or remotely related taxa
which have been interpreted variously in the past.
Consequently, depending on the taxonomic
interpretation, the global range of this species has been
variously defined. As presently conceived, B. heterosticha
is characterized by a combination of several stable
characters, including strongly modified, entirely hyaline
innermost perichaetial leaves; broad costa that is
canaliculate throughout the adaxial side and moderately
convex on the abaxial surface, with as many as 5–9
enlarged cells on the adaxial side in the basal part;
sinuose-nodulose, moderately thick-walled basal leaf
cells; undifferentiated alar cells and basal marginal
border; 1-stratose leaf margins with occasional 2-stratose
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spots distally that are recurved to the apex, at least on
one side, and long, erect, and weakly flexuose awns that
are strongly flattened and low-denticulate and spinulose.
As so defined, B. heterosticha is confined to the Pacific
Northwest, where it occurs throughout the Aleutian
Islands, along the coastal regions southwards to Oregon,
and to Montana in the Rocky Mountains.
Bucklandiella heterosticha is closely related to and
most likely to be mistaken for B. affinis, with which it
shares its western North American range. Although both
species differ by their gross morphology, B. heterosticha
being grayish green and B. affinis a more yellowish green,
the safest characters discriminating these species are the
costal anatomy. Bucklandiella heterosticha has a
canaliculate costa that is 2-stratose in the middle and in
the lower distal part, whereas in B. affinis the costa is 3stratose in the same portions and is more convex on the
abaxial side. Bucklandiella sudetica is different from B.
heterosticha in its shorter capsules, narrower leaf with
shorter awns, costal anatomy, and undifferentiated
innermost perichaetial leaves. Bucklandiella pacifica is
distinct in its consistently epilose leaves and from
muticous ecads of B. heterosticha in having distinctly
keeled costa in the distal part. Bucklandiella obesa is a
strikingly more robust plant, less branched than B.
heterosticha, and has both shorter awns and seta.

5. Bucklandiella obesa (Frisvoll) Bednarek-Ochyra &
Ochyra in R. Ochyra et al., Cens. Cat. Polish Mosses,
146. 2003
Racomitrium obesum Frisvoll,
Gunneria 59: 117, figs. 29, 30.
1988

Plants large, coarse and rigid,
loosely caespitose of forming wide
patches, olivaceous to greenish,
occasionally somewhat grayish in
the upper part, brown proximally.
Stems 3–4(–11) cm, ascending to
erect, almost unbranched to dichotomously branched,
rarely more profusely irregularly branched. Leaves erect
to slightly recurved when dry, erect-spreading when moist,
stiff, broadly lanceolate, 3–4 × 0.7–1 mm; margins
broadly revolute to recurved throughout on both sides,
2(–3)-stratose distally in 2(–3) rows of cells; piliferous,
awn short, 0.1–1 mm, stiff, straight or weakly flexuose,
faintly or distinctly denticulate and spinulose; costa
robust, percurrent, usually broadly canaliculate in mid
leaf, strongly convex on the abaxial side, 80–120 µm
wide basally and 50–65 µm wide distally, 3–4(–5)-stratose
in the basal and median parts with 4–9 not enlarged cells
#

#

#

#
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on the adaxial side, elliptical to rectangular in outline in
cross-section; laminal cells smooth, 1-stratose; basal
lamianl cells long-rectangular to linear, 20–70 × 7–9 µm,
porose and nodulose; alar cells not or slightly
differentiated; basal marginal border not differentiated;
medial and distal laminal cells short-rectangular, 5–25 ×
5–9 µm. Inner perichaetial leaves strongly modified,
hyaline, membranous, ovate with a short apex. Seta
brown, 3–5 mm. Capsule brown, narrowly cylindric,
1.5–2.5 × 0.45–0.5 mm; peristome teeth 400–500 µm,
densely papillose, irregularly 2-fid, arising from a low,
to 25 µm, basal membrane. Spores 12–17 µm.
Dry rocks, stones, boulders, cliffs, rock ledges, rocky
ground and soil over rocks, predominantly on acidic
substrates, very seldom on limestone; moderate to high
elevations (600–1800 m); B.C.; Calif., Oreg., Wash.
Bucklandiella obesa ranges from Vancouver Island to
central California at higher elevations. The species is
well-defined and distinct from all other congeners by the
combination of several structural characters, including

strongly modified, hyaline innermost perichaetial leaves,
large leaves with a stiff awn, leaf margins that are broadly
revolute to recurved to the apex and 2-stratose distally
in 2(–3) rows of cells, not differentiated alar cells and
basal marginal border, and robust and broad costa,
distinctly convex abaxially with 5–9 adaxial cells. It is
strikingly more robust than B. heterosticha and B. affinis,
the other two species of sect. Laevifoliae that have
predominantly 1-stratose and even leaf margins in the
distal portion and longer, flexuose, and less spinulose
awns. Bucklandiella venusta is easily distinct in its shorter
and narrower leaves and much narrower costa as well as
in being a much smaller plant. Bucklandiella obesa has
often been confused with Codriophorus varius, with
which it shares similar robustness and long-cylindrical
capsules. However, the latter is readily distinct in its
laminal cells that are papillose in a manner characteristic
of that genus, much longer peristome teeth, consistently
1-stratose leaf margin, and presence of the pellucid basal
marginal border.

·
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6. Bucklandiella pacifica (Ireland & J. R. Spence)
Bednarek-Ochyra & Ochyra in R. Ochyra et al., Cens.
Cat. Polish Mosses, 147. 2003
Racomitrium pacificum Ireland &
J. R. Spence, Canad. J. Bot. 65: 859,
figs. 1–10. 1987

Plants medium-sized to rather
large, coarse and rigid, loosely or
densely caespitose, somewhat
lustrous, dark green, olivaceous to
yellow- or brownish green in the
distal part, brown proximally.
Stems (1–)2–5(–7) cm, creeping, curved-ascending to
erect, irregularly branched or almost simple. Leaves erectappressed when dry, erect-patent when moist, straight
to curved, ovate-lanceolate, carinate distally, broadly
canaliculate proximally, 2.2–3 × (0.5–)0.7–1 mm; margin
broadly recurved to 2/3–3/4 of the way up the leaf on one
side, more narrowly recurved to mid leaf on the other
side, 1-stratose, entire; apices acute to narrowly obtuse,
muticous, usually with minute teeth owing to protruding
cell ends; costa subpercurrent to percurrent, in transverse
section strongly convex abaxially, (70–)80–120(–160) µm
wide near the base, 50–65 µm distally, 2-stratose in the
distal and median parts, with 2–4 enlarged adaxial cells,
reniform, 2–3(–4)-stratose, with 3–6(–7) adaxial cells
proximally; laminal cells 1-stratose throughout, smooth
to pseudopapillose; basal laminal cells elongate, 35–65
× 7–9 µm, sinuose-nodulose, moderately thick-walled;
alar cells usually differentiated in 3–5 cell rows, thickwalled, porose, yellowish brown to orange, enlarged,
quadrate to short-rectangular; supra-alar cells scarcely
differentiated or undifferentiated, not forming a marginal
border; medial laminal cells rectangular, 25–40 × 7–9
µm; distal laminal cells isodiametric, quadrate, oblate or
rounded-quadrate to short-rectangular, 7–15 × 7–9 mm.
Inner perichaetial leaves strongly differentiated, ovate,
hyaline. Seta brownish, 5–8.5 mm. Capsule brown,
obloid- to long-cylindric, 2–3.7 × 0.45–0.7 mm;
operculum straight, 1–1.5 mm; peristome teeth 300–600
µm, deeply 2-fid, papillose, erect to widely flaring when
dry, arising from a fairly short, 40–50 µm, basal
membrane. Spores 14–21 µm.
Dry or seasonally submerged to occasionally irrigated,
usually exposed boulders, cliffs, less often on perennially
wet outcrops and moist, diffusely lit boulders and rock
ledges, as well as on soil over rocks and sometimes on
sandy soil, predominantly on acidic, less often on basic
but not strongly calcareous substrates; low to moderate
elevations (0–1100 m); B.C.; Calif., Oreg., Wash.
Bucklandiella pacifica occurs at low elevations from
southern Vancouver Island southwards to central
California. It is the only species of the genus in North
#

#

#

#
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America that has consistently muticous leaves lacking a
hyaline hair-point. In addition, the species is readily
distinguished by the entirely unistratose laminal cells,
including leaf margins, narrowly obtuse to acute leaf
apex, absence of a basal marginal border, differentiated
alar cells sometimes forming an auriculate group, and
long-cylindrical capsules with prominently flaring
peristome teeth. Bucklandiella pacifica has often been
mistaken for Codriophorus depressus, a narrow endemic
of California, Nevada, and Oregon (for differences see
under 5. Codriophorus depressus), and it is likely to be
mistaken for C. ryszardii and muticous ecads of C. varius.
However, those species are immediately distinct by having
distinctly papillose laminal cells with large, flat papillae.
The former is additionally easily distinct in having erosedentate and cristate leaf apices, longer leaves (3.2–4 mm),
and stronger costa that is 4-stratose with 5–8 large adaxial
cells in the basal part, whereas the latter has a distinct 1–
2-seriate basal marginal border and distinctly plicate leaf
base.

7. Bucklandiella venusta (Frisvoll) Bednarek-Ochyra &
Ochyra in R. Ochyra et al., Cens. Cat. Polish Mosses,
147. 2003
Racomitrium venustum Frisvoll,
Gunneria 59: 135, figs. 35, 36.
1988

Plants small to medium-sized, in
loose or usually dense mats or
tufts, green, yellowish or brownish
green to olivaceous in the upper
part, darker brown to blackish
brown or blackish proximally.
Stems (1–)1.5–4.5(–6) cm, prostrate to erect-ascending,
usually much subpinnately branched to sparsely
branched. Leaves loosely imbricate when dry, erectspreading to recurved when moist, straight to secund,
ovate-lanceolate to lanceolate, keeled distally, narrowly
canaliculate proximally, (1.5–)1.7–2.4(–2.6) × 0.5–0.7
mm; margins narrowly recurved to revolute on both sides
to near the apex, distinctly wavy to lumpy, 2-stratose for
1–3(–4) cells rows in the distal half, sometimes largely 1stratose or with 3-stratose patches, largely 1-stratose in
the proximal half with 2-stratose spots for 1(–2) cell rows
or rarely predominantly 2-stratose; apices acuminate,
often muticous or terminated with a short, to 0.5 mm,
stout, hyaline, sharply serrate awn, not or hardly
decurrent; costa percurrent or excurrent into the awn,
strongly convex on the abaxial side, 50–80 µm wide
basally, 35–45 µm wide distally, 3(–4)-stratose near the
base, with 3–5 adaxial cells, 2–3-stratose in the middle
and 2-stratose near the apex with 2–3 adaxial cells;
#

#

#

#

#

#
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#
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# ##
# #
# #
#
#

# #

278

GRIMMIACEAE

·

Bucklandiella

laminal cells 1-stratose smooth or pseudopapillose; basal
laminal cells short- to long-rectangular, 15–45 × 7–8 µm
moderately thick-walled, sinuose-nodulose; alar cells
slightly differentiated, yellowish; supra-alar cells (2–8)
often not weakly sinuose, somewhat thick-walled, not
forming a basal marginal border; medial and distal
laminal cells irregularly isodiametric to rectangular, 5–
20 × 7–9 µm. Inner perichaetial leaves strongly
differentiated, ovate, narrowly obtuse to subacute at the
apex, hyaline throughout. Seta dark red to reddish
brown, (3–)6–8 mm. Capsule brown, ovoid, obloid to
short-cylindric, (1.2–)1.5–2 × 0.4–0.6 mm, smooth;
operculum long-beaked, to 1 mm; peristome teeth 180–
200 µm, yellowish brown, papillose, deeply divided into
2–3 irregular prongs arising from a basal membrane, 35–
50 µm high. Spores 10–18 µm.
Acidic rocks, boulders, cliff faces and bluffs in dry
and exposed to shaded and wet sites, in seepage areas,
mesic woodlands and on rocks along streams and creeks
and on lake shores; low to high elevations (0–2000 m);
N.B., Nfld. and Labr. (Nfld.), N.S., Ont., Que.; Conn.,
Ga., Maine, Mass., Mich., Minn., N.H., N.J., N.Y., N.C.,
Ohio, Pa., S.C., Tenn., Va., W.Va.
Bucklandiella venusta is largely restricted to the
Appalachian Mountains, but ranges from Newfoundland
to South Carolina and the Great Lakes Basin, westwards
to Lake Superior. It has commonly been confused with
B. affinis, B. heterosticha, B. sudetica, and B. microcarpa,
and only recently has it been recognized as a distinct
species. It is best distinguished by a combination of both
gametophyte and sporophyte characters, including ovate
and entirely hyaline innermost perichaetial bracts,
variously bistratose leaf margins in 1–3(–4) cells rows

that are recurved nearly to the apex, muticous or
piliferous leaf apices, slightly differentiated alar cells, and
an undifferentiated basal marginal border. Bucklandiella
venusta is most likely to be mistaken for B. affinis, with
which it shares the same form of the innermost
perichaetial leaves, but the latter has predominantly 1stratose leaf margins with only occasional 1-seriate 2stratose spots that are not wavy or lumpy. Also, the costa
in B. affinis is stronger, mostly 4-stratose basally with 5–
7 enlarged adaxial cells, and the awn is usually longer,
more slender, often narrow and capillaceous distally and
flattened basally. Bucklandia heterosticha is unknown
in the range of B. venusta but it has much broader and
flatter, broadly canaliculate costa, a long hyaline awn,
and predominantly 1-stratose leaf margins. Superficially,
B. venusta is similar to B. sudetica, however they are
only distantly related. They differ fundamentally in the
form of the innermost perichaetial leaves, the latter having
them only a bit different from the vegetative leaves. In
addition, the plants of B. sudetica are less branched and
have more weakly recurved leaf margins, to 1/2–3/4 the
leaf length usually only on one side, and more or less
smooth and even at the sides in the distal half. The latter
feature would seem difficult to evaluate, but the leaf
margins are so wavy to lumpy on the sides that with
experience, this feature can effectively be used to separate
the two species. Bucklandiella venusta should not be
mistaken for B. microcarpa, the long basal marginal
border of 8–15 pellucid, straight-walled cells in the latter
being immediately diagnostic. Moreover, the leaf margins
in B. microcarpa are 1-stratose, with only occasional 2stratose spots in the distal portion and the costa has 3–4
much larger adaxial cells as visible in transverse-section.

6c. BUCKLANDIELLA sect. LAWTONIA (Bednarek-Ochyra) Bednarek-Ochyra & Ochyra in
R. Ochyra et al., Cens. Cat. Polish Mosses, 143. 2003 (as Lawtoniae)
Racomitrium sect. Lawtonia Bednarek-Ochyra, Fragm. Florist. Geobot. Ser. Polon. 2: 65. 1995
Plants fairly large to robust, coarse and rigid, yellowish, olivaceous or brownish in the upper
part. Stems often more than 10 cm long. Leaves lanceolate; margins recurved on both sides to
1/3–1/2(–3/4) of the leaf length, 1-stratose; long pilose, awns erect-recurved to squarrose, flattened,
distantly sharply denticulate at the margins, distinctly decurrent; costa predominantly 3-stratose
basally; alar cells undifferentiated; basal marginal border absent or present. Inner perichaetial
leaves strongly modified, yellowish hyaline, chlorophyllose distally, sometimes with a short
hyaline hair-point. Capsule peristome teeth without a basal membrane.
Species 2 (1 in the flora): nw North America, e Asia (China, Japan, Korea, Russian Far East,
Taiwan).
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The strongly modified innermost perichaetial bracts with thick-walled, chlorophyllose distal
portion and sometimes also with a short hyaline hair-point, as well as not flexuose and distinctly
erect-recurved to squarrose hyaline leaf hair-points are diagnostic for sect. Lawtonia. Apart
from Bucklandiella lawtoniae, it contains only B. laeta, a closely related East Asian counterpart
of the American species.
8. Bucklandiella lawtoniae (Ireland) Bednarek-Ochyra
& Ochyra in R. Ochyra et al., Cens. Cat. Polish Mosses,
145. 2003 (as lawtonae)
Racomitrium lawtoniae Ireland,
Bryologist 73: 707, figs. 1–12. 1971
(as lawtonae)

#

Plants rather robust or less often
moderately sized, loosely tufted,
coarse and rigid, slightly glistening, yellow, yellow-green,
olivaceous, sometimes grayish, in
the upper part, brown proximally.
Stems 5–10(–15) cm, curved-ascending to erect, simple
or sparingly, irregularly branched. Leaves erect-appressed
to falcate-secund when dry, erect-spreading when wet,
straight or curved, sometimes almost circinate, (3.5–)4–
5.5(–6) × (0.5–)0.6–0.8(–0.9) mm; margins broadly
recurved on one side and more narrowly on the other
side to 1/3–1/2(–3/4) of the leaf length, 1-stratose throughout
or seldom with some bistratose patches distally; pilose,
awns hyaline, not flexuose, erect-recurved to squarrose,
0.4–1.5(–2.6) mm, rarely almost absent, flattened, with
a distinct cell areolation, remotely sharply denticulate at
the margins, distinctly decurrent; costa percurrent,
strongly convex abaxially, reniform in the median and
proximal portions, 75–100(–115) µm wide basally, 40–
50 µm wide distally, 3(–5)-stratose basally with (3–)4–5
enlarged adaxial cells, 2(–3)-stratose distally, with 2–3
(–4) enlarged adaxial cells; laminal cells 1-stratose
throughout, smooth; basal laminal cells elongate, 25–55
× 9–11 µm, with incrassate, sinuose-nodulose lateral
walls; alar cells not or slightly differentiated, sometimes
slightly yellowish; supra-alar cells hardly differentiated,
not forming a distinct basal marginal border; medial and
distal cells rectangular, 12–35 × 5–7 µm. Inner
#

#

perichaetial leaves (2–3) broadly ovate, convolute,
yellowish haline, shortly obtusely pointed or pilose, with
thick-walled, chlorophyllose distal cells. Seta 4.5–7.5
mm, straight, brown, twisted clockwise. Capsule obloid
to short-cylindric, (1.2–)1.5–2.5 × 0.6–0.8 mm;
operculum rostrate, straight, 1–1.5 mm; peristome teeth
250–480 µm, brown, deeply cleft into to branches,
strongly papillose, erect. Spores 12–17 µm, granulose.
Humid or wet, mostly shaded acidic rocks, boulders,
cliffs and rock outcrops near streams and waterfalls; low
to moderate elevations (0–800 m); B.C.; Alaska, Wash.
Bucklandiella lawtoniae occurs along the coastal
region from Kodiak Island and southern Alaska
southwards to the Cascade Range in central Washington,
with a highly isolated site on Attu Island in the Aleutians.
The largest species of the genus, it can be recognized by
its characteristic, long and not flexuose, erect-recurved
to squarrose, hyaline awns that are distinctly decurrent.
Some elongate and pilose plants of B. affinis may imitate
B. lawtoniae but that species, apart from a number of
differences in structural characters including the hyaline
innermost perichaetial leaves, has erect-flexuose awns and
leaf margins recurved on both sides towards the apex.
The same differences exist between B. lawtoniae and B.
heterosticha, in which, additionally, the costa is usually
broad, 2-stratose, and canaliculate in the middle and
distal parts of the leaf. Additional diagnostic characters
of B. lawtoniae are undifferentiated alar cells and the
absence of both a basal marginal border and a basal
membrane in the peristome. The species appears to be
strongly isolated in the genus and on account of its
peculiar innermost perichaetial leaves it is positioned in
a separate section.
Ireland, R. R. 1976. Alar cells of Rhacomitrium
lawtonae. Bryologist 79: 238–241.
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6d. BUCKLANDIELLA sect. SUDETICAE (Bednarek-Ochyra) Bednarek-Ochyra & Ochyra in
R. Ochyra et al., Cens. Cat. Polish Mosses, 143. 2003
Racomitrium sect. Sudetica Bednarek-Ochyra, Fragm. Florist. Geobot., Ser. Polon. 2: 221. 1995
Plants small, medium-sized to large, fairly slender to coarse and rigid. Stems 1–13 cm long,
prostrate, ascending to erect, sparsely irregularly ramified to almost unbranched. Leaves lanceolate or ovate-lanceolate, straight to curved; margins recurved on both sides to 1/2–3/4 the leaf
length, sometimes to the apex, variously 1–2(–4)-stratose in 1–3(–6) cell rows; muticous or
piliferous, awns erect or erect-recurved, not or slightly flexuose, stout, terete, strongly or moderately denticulate or spinulose-denticulate, not or slightly decurrent; costa 3–4-stratose and
strongly convex abaxially in the proximal portion; alar cells undifferentiated; basal marginal
border present. Inner perichaetial leaves slightly differentiated, hyaline and sheathing in the
proximal portion, chlorophyllose distally, usually piliferous and with the areolation similar to
that in the vegetative leaves. Peristome teeth with a basal membrane.
Species 4 (4 in the flora): North America, South America, Arctic and temperate Asia, Atlantic
Islands, Australia, Antarctica.
The slightly differentiated innermost perichaetial bracts that are ovate-lanceolate and similar
to the vegetative leaves, the stout, terete or somewhat flattened, not flexuose and variously
denticulate and spinulose awn, presence of the basal marginal border, laminal cells tending to
be short or very short in the distal portion, and strong, 3–4-stratose costa in the basal part are
diagnostic of sect. Sudeticae.
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1. Costa canaliculate, very broad, 100–120 µm, with 6–9 adaxial cells in the basal part; laminal
cells strongly pseudopapillose; awns broad and decurrent, coarsely denticulate and spinulose
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Bucklandiella brevipes
1. Costa carinate, narrower, 60–100 µm, with 3–4(–5) adaxial cells in the basal part; laminal
cells not or weakly pseudopapillose; awns not decurrent, less coarsely papillose and
denticulate.
2. Costa shallowly grooved and winged on the abaxial side, asymmetric in outline; leaf
margins lumpy distally; awns present, terete, sharply spinulose . . . . . . . . . 11. Bucklandiella occidentalis
2. Costa symmetric in outline, not furrowed and winged abaxially; leaf margins smooth,
awns present or absent, not terete, weakly and obtusely denticulate and spinulose.
3. Leaf margins regularly 2(–3)-stratose for 2–4(–6) cell rows; costa predominantly 4stratose basally; awns, if present, short, to 0.2 mm, yellowish or reddish hyaline;
plants mostly reddish brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. Bucklandiella macounii
3. Leaf margins 1–2-stratose for 1 cell row or occasionally 2(–3)-stratose for 2(–3) cell
rows; costa predominantly (2–)3(–4)-stratose basally; awns present, longer than
0.2 mm, hyaline; plants never reddish brown . . . . . . . . . . . . . . . . . . . . . . 12. Bucklandiella sudetica
9. Bucklandiella brevipes (Kindberg) Bednarek-Ochyra
& Ochyra in R. Ochyra et al., Cens. Cat. Polish Mosses,
144. 2003
Racomitrium brevipes Kindberg,
Bull. Torrey Bot. Club 17: 272.
1890

#

Plants large and coarse, rigid, in
loose tufts or mats, olive green and
often grayish distally, brownish
proximally. Stems 3–5(–7) cm,
curved-ascending to erect, sparsely
irregularly to subpinnately
branched. Leaves erect-appressed when dry, erect-patent
when moist, straight to falcate, rigid and somewhat
fragile, 2.5–3(–3.5) × 0.5–0.9 mm; margins broadly
recurved on one side throughout, narrowly recurved on
the other side to the apex or somewhat proximally,
variously 2-stratose in 1–2 cell rows in the distal half,
sometimes with 1-stratose patches; piliferous, awns
hyaline erect-recurved, stout and broad, not flexuose,
0.4–1.1 mm, sharply denticulate at the margins and
strongly spinulose on the abaxial side, moderately
decurrent; costa percurrent, very strong, prominently
convex but flattened abaxially, canaliculate adaxially,
(90–)100–120(–135) µm wide in the base, (60–)70–90
(–100) µm wide near the apex, 3-stratose with 6–9 large
adaxial cells in the basal and middle parts, 2-stratose
near the apex with 5–8 adaxial cells; laminal cells 1stratose, conspicuously pseudopapillose, strongly sinuosenodulose; basal laminal cells elongate, 15–30(–50) ×
9–14 µm; alar cells slightly differentiated, sometimes
forming a small yellowish group; basal marginal border
undifferentiated or composed of 10–12 slightly sinuose,
thick-walled, not hyaline cells; medial and distal laminal
irregularly isodiametric to short-rectangular, oblate at the
#

#

margins, 7–20 × 7–10(–16) µm. Inner perichaetial leaves
ovate-lanceolate, pilose, with distal chlorophyllose part
and hyaline areolation. Seta brown 2.5–5.5 cm. Capsule
brown, obloid-cylindric, 1.3–1.9 × 0.6 mm, wrinkled
when dry; peristome teeth 230–470 µm, yellow-brown,
irregularly papillose, irregularly cleft into 2–3 prongs,
sometimes only perforated along the median line or
undivided, arising from a low basal membrane, 10–15
µm high. Spores 14–17 µm.
Dry and exposed acidic rocks in the mountains, rarely
descending to near sea level; low to high elevations (20–
2700 m); B.C.; Alaska, Wash.
Bucklandiella brevipes is stenotypic, well-characterized
by its canaliculate and very robust costa that is 100–120
µm wide near the base with 6–9 enlarged adaxial cells,
very stout, broad and decurrent awns, and coarsely
denticulate, spinulose, and prominently pseudopapillose
laminal cells. It cannot be mistaken for any local species
of the genus. Bucklandiella occidentalis has a weaker
costa, 70–90 µm wide basally, which is distinctly
asymmetric on the abaxial side with low wings and
furrows, narrower and non-decurrent awns, and smooth
laminal cells. Bucklandiella macounii is muticous or has
very short, yellowish hair-points, very robust, 4-stratose,
terete costae, and not or only slightly pseudopapillose
laminal cells. Bucklandiella brevipes has been considered
as a form of B. sudetica (E. Lawton 1972), as both species
share a consistently 2-stratose leaf margin and short and
pseudopapillose distal leaf cells. However, the latter has
a narrower costa, 60–90 µm wide near the base, which is
terete in outline, not flattened. Bucklandiella heterosticha
has a similarly broad costa but it differs at once from B.
brevipes in its 1-stratose leaf margins, not or slightly
pseudopapillose leaf cells, and much less spinulose awns.
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10. Bucklandiella macounii (Kindberg in Macoun)
Bednarek-Ochyra & Ochyra in R. Ochyra et al., Cens.
Cat. Polish Mosses, 146. 2003

#
#

#

#
#

#

Racomitrium brevipes Kindberg ,
Bull. Torrey Bot. Club 16: 93. 1889;
R. heterostichum var. macounii
(Kindberg) G. N. Jones;
R. robustifolium Kindberg

Plants medium-sized to moderately robust, rigid, in dense or
loose tufts or patches, reddish
green, reddish brown, brown or
olivaceous at the apices, reddish brown to blackish
proximally. Stems 3.5–6(–13) cm, ascending to erect or
prostrate, simple or sparsely branched. Leaves erectappressed, straight to distinctly contorted when dry, erectpatent to spreading when moist, narrowly lanceolate,
(1.5–)2.2–3(–3.2) × (0.3–)0.5–0.8 mm; margins broadly
or narrowly recurved to 1/2–2/3 of the leaf length on one
side, plane or faintly recurved in the broadest part of the
leaf on the other side, strongly thickened and bulging,
2(–4)-stratose in (1–)2–3(–6) cell rows distally, 2-stratose
in 1–3(–4) cell rows in the median and upper basal parts
and 1-stratose close the base; apices gradually tapering
at an attenuate point, muticous or piliferous, awns short,
to 0.2 mm, terete, reddish or yellowish hyaline, erect to
recurved when dry, strongly spinulose, not decurrent;
costa percurrent, robust, strongly convex abaxially and
rounded to elliptical in outline, 60-100(–150) µm wide
basally, 40–70 µm wide near the apex, (3–)4(–5)-stratose
with 3–6 larger adaxial cells in the basal part, 3–4-stratose
with 3–5(–6) adaxial cells in the middle and (2–)3–4stratose with 2–4 adaxial cells in the distal part; laminal
cells 1-stratose with 2-stratose streaks, smooth or
moderately papillose; basal laminal cells rectangular, 25–
55 × 8–9 µm, with sinuose-nodulose, thick walls; alar
cells undifferentiated; basal marginal cells absent or more
or less distinct, composed of 15-40 short, transparent,
not or moderately sinuose cells; medial and distal laminal
cells irregularly isodiametric to short-rectangular or
oblate near the margins, 5–25 × 8–9 µm. Inner
perichaetial leaves ovate-lanceolate, without or with a
very short hair-point, not or weakly differentiated. Seta
brown, 4–7 mm. Capsule brown, slightly glistening,
obloid-cylindric, 1–1.9 × 0.5–0.8 mm; operculum stout,
convex-conical to shortly rostrate; peristome teeth
lanceolate, 330–450 µm, reddish or orange-brown,
densely spiculate papillose, variously split into 1–3
prongs, perforated or undivided, arising from a fairly
short basal membrane, 35–50 µm high. Spores 12–14
µm.
Subspecies 2 (2 in the flora): North America, Eurasia.
#

#

#

#

Bucklandiella macounii is a prominent species that is
diagnosed by its regularly 2-stratose or sometimes in
places 3–4-stratose leaf margins in 2–4 or even as many
as six cell rows forming bulging thickenings, very short,
to 0.2 mm, stout, terete, strongly spinulose and recurved,
subhyaline or hyaline awns, as well as very strong costae
that are strongly convex, rounded to elliptical in outline
on the abaxial side, 4-stratose in the basal and median
parts, and plants typically reddish tinged. The species is
most similar to the highly variable B. sudetica, especially
to plants designated as forma kindbergii; the differences
between these taxa are discussed under 12. B. sudetica.
1. Plants usually dull and olivaceous; leaves contorted
when dry; muticous or awns less than 0.1 mm long;
distal laminal cells predominantly oblate and
quadrate; costa 80–100(–150) µm wide basally
. . . . . . . . . . . . . . . . . . . . . 10a. Bucklandiella macounii
subsp. macounii
1. Plants usually lustrous and reddish; leaves erectimbricate, awns present, usually longer, to 0.2 mm;
distal laminal cells predominantly quadrate to
short-rectangular; costa 60–85 µm wide basally
. . . . . . . . . . . . . . . . . . . . . 10b. Bucklandiella macounii
subsp. alpina

10a. Bucklandiella macounii (Kindberg) BednarekOchyra & Ochyra subsp. macounii
Plants fairly large to robust,
olivaceous or brown at the apices,
reddish brown to blackish
proximally, dull, occasionally
more greenish. Leaves contorted,
(2–)2.3–2.8(–3) × 0.5–0.8 mm;
muticous or awn short, to 0.1 mm,
strongly spinulose, erect and
occasionally somewhat recurved;
costa 80–100(–150) µm wide near the base, 45–70 µm
wide distally; basal marginal border composed of 15–40
short, pellucid, not or moderately sinuose cells; medial
and distal laminal cells oblate, quadrate to shortrectangular, 5–12 × 8–9 µm, moderately or seldom more
prominently pseudopapillose. Capsule obloid-cylindric,
1.7–1.9 × 0.6–0.8 mm; peristome teeth to 330 µm.
Hydrophilous, acidic rocks and stones in streams and
waterfalls, vertical bluffs wet by irrigated water, rock slabs
wet from snowmelt, wet montane tundra-like barrens,
sometimes sandy loam; moderate to high elevations (500–
3500 m); B.C.; Alaska, Calif., Colo., Idaho, Mont., Oreg.,
Wash., Wyo.; Europe; Atlantic Islands (Iceland).
Subspecies macounii is a montane moss occurring in
western North America in the coastal region from
Vancouver Island to northern California, and in the
Rocky Mountains from southern Alaska to Colorado.
#

#

#

#

#

#

#

#

#

Bucklandiella
The taxon is readily recognized by its characteristic habit
including fairly robust, dull, distally more olivaceous
plants with distinctly crisped leaves. Moreover, the awns
are usually absent or very short, less than 0.1 mm, and
strongly spinulose, the costa is very robust and broad,
80–100, sometimes to 150 µm wide near the base, the
capsule is obloid to short-cylindric, 1.7–1.9 mm, and the
peristome teeth are very short, about 330 µm.

#
#

Racomitrium sudeticum forma
alpinum E. Lawton, Moss Fl. Pacif.
N.W., 147, plate 77, figs. 5–8. 1971

Plants less robust, more reddish
brown or reddish green, lustrous.
Leaves straight, erect-imbricate,
not contorted, (1.5–)2.4–3(–3.2) ×
(0.3–)0.5–0.7 mm; awns often
reddish or yellowish hyaline, to
0.2 mm, moderately spinulose, recurved when dry; costa
60–85 µm wide near the base, 40–65 µm wide distally;
basal marginal border consisting of about 20 short,
transparent, not or moderately sinuose cells; medial and
distal laminal cells quadrate to short-rectangular, 7–23 ×
8–9 µm, smooth or moderately pseudopapillose. Capsule
ovoid, 1–1.75 × 0.5–0.7 mm; peristome teeth to 380–
450 µm.
Hydrophilous, acidic or slightly calciferous rocks and
stones along mountain rivers and streams, sloping rocks
with trickling water and stony ground in late snow
patches; moderate to high elevations (700–2300 m);
Greenland; B.C.; Alaska, Colo., Mont., Oreg., Wash.;
Europe; e Asia (Japan); Atlantic Islands (Iceland).
Subspecies alpina has a distribution in the Pacific
Northwest similar to that of the type subspecies, although
its geographical range extends to the Aleutian Islands.
This subspecies shares most structural characters of subsp.
macounii but it is generally a less robust plant, with
narrower costae, longer awns, distal laminal cells, and
peristome teeth, and shorter capsules. It differs largely
in the overall appearance of the plants, which are usually
distinctly glistening and more reddish, and the leaves are
not crispate.
#

#

#

#

#
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11. Bucklandiella occidentalis (Renauld & Cardot)

#

10b. Bucklandiella macounii subsp. alpina

·

#

Racomitrium heterostichum var.
occidentale Renauld & Cardot, Bot.
Gaz. 15: 41. 1890; R. occidentale
(Renauld & Cardot) Renauld &
Cardot; R. sudeticum [unranked]
occidentale (Renauld & Cardot)
Frye

Plants fairly robust, rigid and
coarse, in loose tufts or patches,
olive green distally, brown proximally. Stems 2–4(–8)
cm, erect-ascending to erect or prostrate, sparingly
irregularly branched. Leaves erect-appressed when dry,
erect-spreading to patent when moist, straight to slightly
curved, narrowly lanceolate, (2.2–)2.8–3.5(–3.8) ×
0.5–0.8 mm; margins variously recurved on both sides
to 1/2–3/4 of the way up the leaf, lumpy and wavy, 2stratose distally in 1–2(–4) cells rows, occasionally with
3–4-stratose spots, variously 1–2-stratose in the proximal
portion; pilose, awns hyaline, 0.3–0.8 µm, terete, erect,
slightly flexuose to recurved when dry, sharply spinulosedenticulate, not decurrent; costa percurrent, in transversesection strongly convex on the abaxial side, distinctly
asymmetric in outline, with a more or less continuous
central abaxial groove and with indistinct lateral furrows
in places, (60–)70–90(–110) µm wide in the proximal
portion, (40–)45–65 µm wide near the apex, 3–5-stratose
in the base with (2–)3–4(–5) adaxial cells, 3–4-stratose
with 2–4 adaxial cells in the median part and 2–3-stratose
distally with 2–3 adaxial cells; laminal cells smooth, 1stratose with occasional 2-layered strands; basal laminal
cells elongate, 25–60 × 8–10 µm, nodulose-sinuose; alar
cells slightly differentiated; medial and distal laminal cells
quadrate to rectangular, 9–25 × 8–10 µm, usually
becoming oblate at the margins. Inner perichaetial leaves
undifferentiated, lanceolate, pilose. Seta yellowish brown
to brown, 4–7 mm. Capsule brown, weakly lustrous to
dull, narrowly ovoid to cylindric, somewhat wrinkled,
1–3 × 0.4–0.6 mm; operculum conical-rostrate, with a
straight or somewhat oblique beak; peristome teeth
lanceolate, 310–550 µm, brown, papillose, imperfectly
split distally into 2 prongs or only perforated, arising
from a low basal membrane, 20–35 µm high. Spores
12–17 µm.
Dry or fairly moist acidic rocks, boulders and outcrops;
low to high elevations (0–1600 m); B.C.; Calif., Oreg.,
Wash.
Bucklandiella occidentalis occurs from Vancouver
Island and southern British Columbia to central
California. The species is readily identified by its costa
asymmetric and somewhat winged due to the presence

