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along inland mountain ranges from the North Slope of
Alaska south along the Cordillera into Colorado. It is
commonly associated with Molendoa sendtneriana, with
which it is often mixed in collections and which
apparently has a similar distribution in northwestern
North America. The fragile, cochleariform-leaved
branchlets may possibly figure in asexual reproduction.
Andreaea rothii when without sporophytes may be
confused with D. subandreaeoides, but may be
distinguished by the former’s autoicous inflorescence, the
ecostate, oblong perichaetial leaves, leaves monomorphic,
cauline leaves plane, cells with bulging but epapillose
bright orange walls, 2-stratose along the distal margins,
middle lamellae often evident between proximal cells, and
costa not sharply distinguished from lamina beyond mid
leaf.
11. Didymodon vinealis (Bridel) R. H. Zander,
Phytologia 41: 25. 1978
Barbula vinealis Bridel, Bryol. Univ.
1: 830. 1827
#

Plants green to dark green, usually
with a reddish cast. Stems to 2
cm, central strand present. Stem
leaves often twisted, appressed to
weakly spreading or spreadingflexuose when dry, spreading to
spreading-recurved and not keeled
when moist, monomorphic, lanceolate, grooved adaxially
along the costa, especially near leaf apex, 0.8–2.5(–4)
mm, base scarcely differentiated to oblong in shape,
margins recurved below mid leaf or to above mid leaf,
entire, apex acute, not fragile, commonly ending in a
conical cell; costa percurrent or more commonly shortexcurrent, not strongly spurred, not much widened or
tapering, lacking an adaxial pad of cells, adaxial costal
cells quadrate to short-rectangular, ca. 4 cells wide at
mid leaf, guide cells in 1(–2) layers; basal laminal cells
differentiated medially or across the leaf, walls thin to
weakly thickened, rectangular or seldom quadrate, not
perforated; distal laminal cells 7–10 µm wide, 1:1, nearly
smooth or papillae simple or 2-fid, 2–3 per lumen, lumens
irregular or oval to rounded-quadrate, walls thin or evenly
thickened, convex on both sides of lamina, 1-stratose or
occasionally 2-stratose in patches. Specialized asexual
reproduction very rare, by multicellular gemmae in
clusters in leaf axils. Seta 0.8–1 cm. Capsule 1.5–2.5
mm; peristome teeth 32, linear, twisted 1/2 to once, to
1300 µm, occasionally rudimentary or absent. Spores
9–12 µm. Distal laminal KOH reaction light to dark
red-brown, occasionally deep red-orange.
Varieties 2 (2 in the flora): North America, Mexico,
Central America, South America, Eurasia, n Africa,
Atlantic Islands (Iceland), Pacific Islands.
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Didymodon vinealis is often difficult to distinguish
from sterile forms of D. rigidulus, but the elongate cells
commonly found on the adaxial surface of the costa near
the boat-shaped leaf apex, the often strongly papillose
laminal cells, and the usual presence of a distinct groove
down the adaxial surface of the leaf along the costa are
characteristic features. Some but not all specimens may
be quickly assigned to this taxon by a unique deep slit
floored by elongate cells on the adaxial surface of the
costal apex (the adaxial epidermis being absent), visible
as a clear window abaxially. Bryoerythrophyllum
recurvirostrum is immediately distinguished by the clear,
enlarged proximal cells. Like Bellibarbula recurva, small
forms of D. vinealis may have quadrate or very shortrectangular proximal cells and sinuose costa, but the
former has thick-walled proximal cells and the costa
twists laterally, not vertically in the concave distal portion
of the leaf of D. vinealis, and the adaxial cells of the
costa of commonly elongate, 2:1 or more.
1. Peristome present, well developed, cells of
operculum twisted . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . 11a. Didymodon vinealis var. vinealis
1. Peristome absent, cells of operculum straight or
nearly so . . . . 11b. Didymodon vinealis var. rubiginosus
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11a. Didymodon vinealis (Bridel) R. H. Zander var.
vinealis
Barbula bakeri Cardot & Thériot;
B. circinnulata Müller Hal. &
Kindberg; B. cylindrica (Taylor)
Schimper; B. flexifolia Hampe;
B. horridifolia Müller Hal. &
Kindberg; B. laterita Kindberg;
B. pseudorigidula Müller Hal. &
Kindberg; B. robustifolia Müller
Hal. & Kindberg; B. semitorta
Sullivant; B. subcylindrica Brotherus; B. subgracilis Müller
Hal. & Kindberg; B. tortellifolia Müller Hal. & Kindberg;
B. treleasei Cardot & Thériot; B. vinealis var. flaccida Bruch
& Schimper; B. virescens Lesq.; Didymodon vinealis var.
flaccidus (Bruch & Schimper) R. H. Zander
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Capsule with peristome present, twisted, to 1300 µm;
operculum broadly conic, cells twisted.
Capsules mature spring–summer. Soil, calcareous
rock, granite outcrop, schist, sandstone; moderate to high
elevations (600–2300 m); Alta., B.C., Nunavut; Alaska,
Ariz., Calif., Colo., Idaho, Ill., Mont., Nev., N.Mex.,
Oreg., Utah, Wash., Wyo.; Mexico; Central America;
South America; Europe; Asia (Middle East, Siberia);
n Africa; Atlantic Islands (Iceland); Pacific Islands.
In Nunavut, var. vinealis is known from Banks Island.
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Some collections of var. vinealis have elongate, very
fragile apices, sometimes 2-stratose. Variety flaccidus
was synonymized by P. Sollman (1983), but may be
distinguished if needed by the leaves long, often 2.5 mm
or longer, and crisped when dry, the distal margins plane.
The peristome commonly falls with the operculum in the
specimens seen, and may appear to be absent, but the
operculum has twisted cells and is thin-walled.
The leaves of Didymodon vinealis var. vinealis may
be nearly plane margined and quite fragile (Colorado:
Jefferson County, Weber and Wittman B-110966, MO,
COLO), with the appearance of variants of
Trichostomum tenuirostre, but the distal laminal cells
are distinctly reddish in KOH under high magnification
(not yellow).
11b. Didymodon vinealis var. rubiginosus (Mitten)
R. H. Zander, Cryptog. Bryol. Lichénol. 2: 417. 1981

#
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Barbula rubiginosa Mitten, J. Linn.
Soc., Bot. 8: 27, fig. 5. 1865;
B. melanocarpa Kindberg;
B. subicmadophila Kindberg;
Didymodon occidentalis R. H.
Zander; Racomitrium cyclodictyon
Cardot & Thériot

Capsule with peristome absent;
operculum narrowly conic, cells
straight or nearly so.
Capsules mature spring. Moderate elevations; B.C.;
Colo., Idaho, Mont., Oreg., Wash.
Although the gametophyte of var. rubiginosus is little
variable, having short-lanceolate to triangular leaves, it
is well within the range of variation of the typical variety.
It has been said to differ in a very narrow distal lamina
that is often fragile or notched, or by large distal laminal
cells, or by quadrate proximal cells, but these characters
are insufficient to distinguish sterile specimens. The
sporophyte is required for accurate identification, with
the absence (not mere fragility) of the peristome as the
critical character, following the species concept of W. C.
Steere (1938b); the nearly straight opercular cells are
diagnostic. Forms of var. vinealis with weakly twisted
opercular cells and weak, very fragile peristomes (e. g.
California, Flowers 6561, COLO) may be taken as
intermediates. B. H. Allen (1995) recently provided new
American synonymy. The Mexican species Didymodon
incrassatolimbatus Cardot should be looked for in the
flora area; it differs by the broadly lanceolate, marginally
2-stratose leaves and well developed though short, red,
erect peristome.

12. Didymodon eckeliae R. H. Zander, Madroño 48:
298, fig. 1. 2002

Plants dark green to tan. Stems to
1.5 cm, central strand present.
Stem leaves appressed and
incurved when dry, patent to
spreading-recurved and not keeled
when moist, monomorphic, longlanceolate, grooved adaxially
along the costa, especially near leaf
apex, 2–3 mm, base scarcely
differentiated or short-oblong, margins narrowly
recurved in proximal 1/3–1/2 of leaf, often broadly crenate
(ca. 8–10 cells across), sinuose or weakly notched in distal
2/3–3/4 of leaf, apex narrowly acute or narrowly blunt and
long-acuminate, somewhat fragile; costa percurrent or
short-excurrent, not strongly spurred, not much widened
or tapering, lacking an adaxial pad of cells, adaxial costal
cells quadrate, ca. 4 cells wide at mid leaf, guide cells in
2 layers; basal laminal cells very weakly differentiated
medially, walls thin to weakly thickened, quadrate to
short-rectangular, not perforated; distal laminal cells 7–
9 µm wide, 1:1, nearly smooth or papillae simple or 2fid, 2–3 per lumen, lumens rounded-quadrate, walls thin
or evenly thickened, weakly convex on both sides of
lamina, distal 2/3–3/4 of the leaf margins 2-stratose with
1–2 rows of cells similar to the medial cells of the lamina.
Specialized asexual reproduction apparently by fragile
leaves. Sexual condition apparently dioicous; perigonia
not seen; perichaetial leaves little different from the
cauline or with wider bases. Seta 0.8–1.2 cm. Capsule
2–2.4 mm; peristome teeth 32, linear, weakly twisted or
to 1/2 times, ca. 700–1000 µm. Spores 8–10(–13) µm.
Distal laminal KOH reaction yellow-red.
Sporophyte maturity undetermined. Trunk and bases
of trees, soil over rock; moderate elevations; B.C.; Calif.;
Europe (Spain).
Didymodon eckeliae is an uncommon species known
from a few collections in southern and central California,
and very recently in coastal British Columbia. F. Puche
has collected it in Spain (Alicante, Font Rojas). It is closely
related to D. vinealis, sharing the weakly differentiated
leaf base, transverse section of the costa deeply convex,
and the presence of a short, deep groove with the
appearance of a long-elliptical window on the adaxial
surface of the costa near the apex, but is immediately
distinguished by distal leaf margins 2-stratose in a narrow
band extending to the broadened base and often scalloped
to weakly notched, at least in leaves of sterile plants.
Didymodon vinealis may occasionally have distal leaf
#

#
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margins 2-stratose in small patches, but never evenly so
(though sometimes, apparently, completely 2-stratose in
distal portion of leaf); D. nicholsonii has a much broader,
long-ovate leaf outline. Didymodon sinuosus (Mitten)
Delongne of Europe is similar but its immature leaves
have denticulate apices, and the distal marginal leaf cells
are minutely crenulate (as in Trichostomum tenuirostre)
and not 2-stratose.
13. Didymodon nicholsonii Culmann, Rev. Bryol. 34:
100, figs. 1–9. 1907 (as nicholsoni)
Didymodon vinealis var. nicholsonii
(Culmann) R. H. Zander

Plants green to dark green, usually
with a reddish cast. Stems to 2
cm, central strand present. Stem
leaves appressed to weakly
spreading when dry, spreading
and not keeled when moist,
monomorphic, long-ovate or
occasionally ovate-lanceolate, rarely lanceolate, grooved
adaxially along the costa, especially near leaf apex, to
3.5 mm, base scarcely differentiated to ovate or oblong
in shape, margins narrowly recurved in proximal 3/4 of
leaf, entire, apex acute to blunt, not fragile; costa
percurrent or ending before the apex, not strongly
#

#

#

#

#

#

spurred, not much widened or tapering, lacking an
adaxial pad of cells, adaxial costal cells quadrate to shortrectangular, ca. 6 cells wide at mid leaf, guide cells in 1
(–2) layers; basal laminal cells very weakly differentiated
medially, walls thin to weakly thickened, quadrate to
short-rectangular, not perforated; distal laminal cells 7–
9 µm wide, 1:1, nearly smooth or papillae simple or 2fid, 2–3 per lumen, lumens rounded-quadrate, walls
thickened, weakly convex on both sides of lamina, 2stratose in distal leaf half or occasionally only in patches
or very rarely 1-stratose, cells of distal leaf margins 2stratose or occasionally entire leaf 2-stratose distally.
Specialized asexual reproduction absent. Seta ca. 1.2
cm. Capsule 1.5–2.1 mm; peristome teeth 32, linear,
twisted 1/2 times to once, to 1000 µm. Spores 11–13 µm.
Distal laminal KOH reaction light to dark red-brown,
occasionally deep red-orange.
Capsules mature spring–summer. Wet rocks, quartzite,
wet silty sand, stream bank, canyon walls, streamside,
chaparral; low to high elevations (50–1900 m); B.C.;
Calif., Mont., Nev., Oreg., Utah; Europe; Asia
(Afghanistan).
Didymodon nicholsonii intergrades somewhat with
D. vinealis but the ovate-lanceolate leaves are distinctive
as is the tendency to a partially or completely 2-stratose
distal lamina. It may be confused with D. rigidulus but
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has a broader leaf apex, the costa commonly ending
before the apex, a deep apical groove over the costa, and
2-stratose distal marginal cells often in a narrow band.
The western species Grimmia cinclidontea Müller Hal.
is similar and grows in similar habitats, but is autoicous,
has smooth leaf cells and a homogeneous costal section.
S. Flowers’s (1973) illustration of D. rigidulus is actually
of D. nicholsonii.
14. Didymodon brachyphyllus (Sullivant) R. H.
Zander, Phytologia 41: 24. 1978

#
#

#

#
#

#

#
#

#
#

#
#

Barbula brachyphylla Sullivant in
War Department [U.S.], Pacif. Railr.
Rep. 4: 186, plate 2. 1856;
B. olivacea (Mitten) Bescherelle;
Didymodon reedii H. Robinson;
D. vinealis var. brachyphyllus
(Sullivant) R. H. Zander

Plants green to dark green, usually
with a reddish cast. Stems to 1
cm, central strand present. Stem leaves appressed to
weakly spreading when dry, spreading but stiff and not
keeled when moist, monomorphic, ovate to ovatelanceolate, grooved adaxially along the costa, often
cucullate near leaf apex, 0.7–1 mm, base scarcely
differentiated to ovate in shape, margins weakly recurved
to near apex of leaf, entire, apex broadly acute or blunt,
not fragile, often ending in 1–3 celled apiculus; costa
ending shortly before the apex or percurrent, seldom
weakly excurrent, often weakly spurred, little widened
towards apex, little tapering, sometimes rather thick and
bulging adaxially, lacking an adaxial thin-walled pad of
cells or this poorly developed, adaxial costal cells
quadrate to short-rectangular, 4(–6) cells wide at mid
leaf, guide cells in 1(–2) layers; basal laminal cells
differentiated medially or across the leaf, walls mostly
thin, quadrate to short-rectangular, not perforated; distal
laminal cells 7–10 µm wide, 1:1, nearly smooth or papillae
simple or 2-fid, 2–3 per lumen, lumens quadrate or
rounded-quadrate, walls somewhat thickened, weakly
convex on both sides of lamina, distal leaf margins 1stratose or occasionally 2-stratose in patches. Specialized
asexual reproduction by axillary, multicellular gemmae.
Seta 0.8–1 cm. Capsule 1.5–2.5 mm; peristome teeth
rudimentary or 32, linear, twisted 1/2, 200–250 µm,
delicate and commonly coming off with the operculum.
Spores 10–13 µm. Distal laminal KOH reaction yellowor red-brown.
Capsules mature spring–fall. Soil, limestone, lava,
mortar, steppe, road banks, near spring, streamside, arid
grassland, soil over lava, sandstone cliffs; low to high
elevations (80–2300 m); Greenland; B.C.; Alaska, Ariz.,
Calif., Colo., Idaho, Mont., N.Mex., Oreg., Utah, Wash.;
Mexico; Atlantic Islands (Iceland); Antarctica.

A largely arid land species, Didymodon brachyphyllus,
has an ovate leaf shape, margins only moderately
recurved, and costa ending before the apex, which may
terminate in a small conical cell or apiculus. Propagula
are not always produced. Although the KOH reaction is
commonly red, it may be yellow but not negative, as in
D. tectorum. Didymodon luridus Sprengel (see R. H.
Zander 1978e) does not occur in the flora area, though
reported from there by many authors (often as
D. trifarius, see Zander 1981). It differs in the triangular
leaves and the smooth, more homogeneous and smaller
distal laminal cells, 6–9 µm. American collections
identified as this species are commonly actually D.
brachyphyllus, D. nicholsonii, D. tophaceus, or D.
vinealis. Small forms of D. nicholsonii have the leaf shape
of D. brachyphyllus but the lamina is 2-stratose. Sterile
Grimmia species are similar, but a small hyaline apex is
commonly found on at least some Grimmia leaves. Small
forms of D. vinealis may be confused with D.
brachyphyllus but the latter never has lanceolate leaves,
and its perichaetial leaves are also short and rather
deltoid. Didymodon tectorum is similar but has larger
leaves, usually green in nature, broadly rectangular leaf
base, and an excurrent costa. Didymodon revolutus is
similar but has unicellular gemmae. The exsiccat N.
Amer. Musci Perf. 404, distributed by A. J. Grout as
Husnotiella torquescens, is D. brachyphyllus with
operculate sporophytes having rudimentary peristomes.
15. Didymodon tectorum (Müller Hal.) K. Saito,
J. Hattori Bot. Lab. 39: 516. 1975
Barbula tectorum Müller Hal.,
Nuov. Giorn. Bot. Ital., n. s. 3: 101.
1896

Plants green to dark green,
without a reddish cast. Stems to
2 cm, central strand present. Stem
leaves appressed to weakly
spreading when dry, spreading but
stiff and not keeled when moist,
monomorphic, deltoid to deltoid-lanceolate, grooved
adaxially along the costa, especially near leaf apex, 1–
1.5(–2) mm, base squared in shape, margins strongly
recurved or revolute to near apex of leaf, entire, apex
narrowly obtuse, not fragile, commonly ending in a
mucro; costa short-excurrent as a several-celled blunt
mucro, not strongly spurred, little widened toward apex,
little tapering, sometimes rather thick and bulging
adaxially, lacking a adaxial thin-walled pad of cells or
this poorly developed, adaxial costal cells quadrate to
short-rectangular, 4(-6) cells wide at mid leaf, guide cells
in 1(–2) layers; basal laminal cells differentiated medially
or across the leaf, walls mostly thin, quadrate to short#

#

#

#
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rectangular, not perforated; distal laminal cells 7–10 µm
wide, 1:1, nearly smooth or papillae simple or 2-fid, 2–3
per lumen, lumens quadrate or rounded-quadrate, walls
weakly convex on both sides of lamina, distal leaf margins
1-stratose or occasionally 2-stratose in patches.
Specialized asexual reproduction by axillary, multicellular
gemmae. Seta 0.8–1 cm. Capsule 1.5–2.5 mm; peristome
teeth 32, linear, twisted 1/2 to once, to 1300 µm. Spores
11–12 µm. Distal laminal KOH reaction negative or
weakly red.
Limestone shales, riverside, dry shaded rocks, granite
cliffs and ledges, north-facing bluff; low to high elevations
(100–2200 m); Colo., Kans., Md., N.Mex.; Asia (China,
Japan).
Although Didymodon brachyphyllus may occasionally
lack the usual dense reddish cast in nature or even with
KOH, D. tectorum is always green in nature (though
weakly red-brown proximally) (R. H. Zander and R.
Ochyra 2001). Didymodon luridus Hornschuch of
Europe is similar but does not have the squared leaf base,
is evenly narrowed to the mucro, and has leaf cells that
are smooth or nearly so. The lanceolate leaves of D.
vinealis distinguish it from this species though small plants
rarely may have gemmae. One collection (New Mexico:
E. B. Bartram 99, US) is similar in its stout costa to
European material of D. cordatus Juratska. The cells on
the adaxial surface of the costa are elongate in some
European plants of D. cordatus but quadrate in others
in the same collection.
16. Didymodon nevadensis R. H. Zander, Bryologist
98: 590, figs. 1–7. 1995

Plants green to dark green, usually
with a reddish cast. Stems to 1
cm, central strand present. Stem
leaves spirally twisted and
appressed to weakly spreading
when dry, weakly spreading and
not keeled when moist,
monomorphic, ovate to ovatelanceolate, grooved adaxially
along the costa, especially near leaf apex, to 0.6–1 mm,
base ovate in shape, margins broadly recurved to revolute
to apex of leaf, entire, apex conic-acute to obtuse, not
fragile, commonly ending in a conical cell; costa
percurrent, not strongly spurred, widened medially, with
a broad adaxial 1-stratose pad of thin-walled cells,
adaxial costal cells quadrate to short-rectangular, 7–9
cells wide at mid leaf, guide cells in 2(–3) layers; basal
laminal cells differentiated medially or across the leaf,
walls thin to evenly thickened, short-rectangular, not
perforated; distal laminal cells 8–10 µm wide, 1:1 or
#
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occasionally 1:2, nearly smooth or papillae often as a
thickened and irregularly shaped lens covering the lumen,
lumens quadrate, walls thin or weakly thickened, weakly
convex on both sides of lamina, distal leaf margins 1stratose. Specialized asexual reproduction by rhizoidal
tubers or axillary gemmae of (2–)4–6(–10) cells. Sexual
condition only perichaetiate plants seen. Sporophytes
unknown. Distal laminal KOH reaction blotchy or
irregularly blushing red at mid leaf or above, otherwise
colorless or light yellow.
Soil, gypsiferous outcrops, limestone boulders, sandy
soil; moderate to high elevations (500–1700 m); B.C.;
Colo., Nebr., Nev., N.Mex., Tex.
Didymodon nevadensis is similar to Pseudocrossidium
crinitum and has much the same appearance under the
dissecting microscope. It differs by the somewhat
cucullate, acute leaf apex, the costa percurrent (not
excurrent as a short awn, smaller distal laminal cells (13–
15 µm for P. crinitum), and occasional presence of tubers
on the proximal rhizoids. Like P. crinitum, D. nevadensis
has blotches of red coloration at mid leaf and above, and
this irregular red coloration distinguishes it from
Bryoerythrophyllum species, which are evenly colored
red. This species has two layers of guide cells
(occasionally to three near the leaf base), while P. crinitum
is nearly constant in a single layer of guide cells. Unlike
B. columbianum, which has somewhat the same
apearance and rather broad distal costa, the leaf apices
of D. nevadensis are not fragile and specialized asexual
reproduction is by several-celled spheric propagula born
on rhizoids in the proximal leaf axils, as well as
occasionally by brood bodies on the rhizoids. This species
differs further from B. columbianum by the blunt, rather
cucullate leaf apices comprised of nearly isodiametric
cells, and leaf margins more loosely recurved to revolute.
Didymodon australasiae is similar to D. nevadensis but
its leaves differ in the thin-walled proximal cells and 2stratose distal margins; small plants of D. australasiae
are quite similar to D. nevadensis, especially in the
appearance of the leaf apex, the rather broad and
adaxially protuberant costa, the double layer of guide
cells and lack of an adaxial stereid band, and the fewcelled propagula borne on proximal rhizoids, but the
former has 2-stratose cells in the leaf apices. Didymodon
nevadensis differs from the very similar Tortula atrovirens
in its ovate leaf shape, deep groove at the leaf apex,
smaller leaf cells, and very weak, flattened abaxial stereid
band, the latter having a short oblong leaf shape, broadly
channeled leaf apex, large leaf cells (to 18 µm wide) and
strong, rounded stereid band; S. Flowers (1973, plate
31) treated and illustrated both species under the name
Desmatodon convolutus.
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17. Didymodon murrayae Otnyukova, Arctoa 11: 345,
fig. 6. 2002 (as murrayeae)

Plants green to red-brown. Stems
to 1 cm, central strand present.
Stem leaves weakly appressed
when dry, weakly spreading and
not keeled when moist, monomorphic, oblong-lanceolate,
grooved adaxially along the costa
near leaf apex, 0.6–0.9 mm, base
oblong in shape, margins broadly
recurved in proximal 3/4 of leaf to near apex, entire but
often notched laterally, apex subulate to irregularly
dentate-clavate, caducous (deciduous early), commonly
ending in a conical cell; costa percurrent to excurrent,
not strongly spurred, not much widened or tapering,
without a pad of cells, adaxial costal cells rectangular,
ca. 4 cells wide at mid leaf, guide cells in 1 layer; basal
laminal cells weakly differentiated medially, walls thin
to evenly thickened, short-rectangular, not perforated;
distal laminal cells 8–10 µm wide, 1:1, smooth or weakly
#

#

conic-mammillose at apex, lumens quadrate, walls thin,
weakly convex on both sides of lamina, distal leaf margins
2-stratose in deciduous part of apex. Specialized asexual
reproduction by thickened, caducous leaf apices, often
toothed. Sexual condition unknown. Sporophytes
unknown. Distal laminal KOH reaction red.
Willow limbs and dead tree bark; low to moderate
elevations; B.C.; Alaska; Asia.
Didymodon murrayae was originally reported (R. H.
Zander 1978f) as D. sinuosus (Mitten) Delogne, a
European taxon that differs in its rupestral habitat, much
larger leaves, quadrate adaxial costal cells and merely
fragile leaf apex. Trichostomum tenuirostre may
occasionally have similar sequentially constricted, fragile
leaves, but the leaf cells are papillose and the plane
margins are crenulate by projecting walls. Didymodon
murrayae is similar to two other Asian species, D.
gaochenii and D. hedysariformis (T. N. Otnyukova
2002), but the former differs in the rounded apex of the
propagulum (no teeth), and the latter in its propagulum
contorted in appearance before dispersal.

Didymodon
18. Didymodon fallax (Hedwig) R. H. Zander,
Phytologia 41: 28. 1978
Barbula fallax Hedwig, Sp. Musc.
Frond., 120. 1801
#

Plants green to red-brown. Stems to
2.5 cm, central strand present. Stem
leaves appressed to weakly spreading
when dry, spreading to spreadingrecurved and keeled when moist,
monomorphic, ovate-triangular to
lanceolate, adaxially grooved along
costa, 0.6–2(–2.5) mm, base scarcely differentiated in
shape to ovate, margins nearly plane to recurved at mid
leaf, entire, apex acute, not fragile; costa short-excurrent
in an often papillose mucro, tapering and considerably
wider at the base, pad of cells absent, adaxial costal cells
elongate, 2–4 cells wide at mid leaf, guide cells in 1 layer;
basal laminal cells little differentiated, walls usually
thickened, quadrate or very short-rectangular; distal
laminal cells 13–15 µm wide, 1:1, papillae absent or
simple, 1–3 centered over lumens, lumens usually rounded
and often angular, walls thin to irregularly thickened,
convex on both sides, 1-stratose. Specialized asexual
reproduction specialized structures absent. Seta 0.6–1.2
cm. Capsule 0.8–1.5 mm; peristome teeth 16, linear, cleft
to near base, twisted counterclockwise once or
occasionally twice, 800–1500 µm. Spores 7–9 µm. Distal
laminal KOH reaction red-or yellow-brown, occasionally
orange-brown.
Capsules mature throughout year. Soil, silt,
conglomerate, dolomite, sandstone, concrete, culverts,
gypsum, shale, calcareous rock; moderate to high
elevations (200–3300 m); Alta., B.C., Man., N.B., Nfdl.
and Labr. (Nfdl.), N.W.T., N.S., Ont., P.E.I., Que., Sask.,
Yukon; Alaska, Calif., Conn., Del., Idaho, Ill., Ind., Iowa,
Kans., Ky., Mass., Mich., Minn., Miss., Mo., Mont.,
N.H., N.J., N.Mex., N.Y., N.Dak., Ohio, Pa., Tenn., Tex.,
Utah, Vt., Va., Wis., Wyo.; Mexico; Europe; Asia;
n Africa.
In Didymodon fallax, the elongate cells on the adaxial
surface of the costa and the usually rounded lumens of
the distal laminal cells are characteristic. Hymenostylium
recurvirostrum is similar in these respects and could be
mistaken for D. fallax when sterile, but that species lacks
a stem central strand (at least in temperate areas) and
the median laminal cells are larger than those of the
marginal. Ditrichum flexicaule may be mistaken for this
species but has rather strongly serrulate distal margins
and is always clear yellow in KOH, never with an orange
cast. Didymodon asperifolius is similar in general
morphology but has quadrate or short-rectangular
adaxial costal cells. Didymodon fallax intergrades to
some extent with D. ferrugineus and D. maximus. Thick
laminal cell walls are correlated with lack of papillae in
all these species. Robust collections from hyperoceanic
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#

#
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areas, e.g., Newfoundland and British Columbia, with
long (to 2.5 mm) leaves and proximally very broad costae
(to 150 µm) have much the appearance of the European
D. spadiceus (Mitten) Limpricht, but differ by the long
(to 800 µm) twisted peristome and margins recurved
commonly to near the apex. The leaves of D. fallax,
being somewhat keeled though not strongly recurved,
have the grooved costa of D. vinealis but plants may be
placed correctly by the elongate adaxial costal cells.
Ceratodon purpureus may be mistaken for D. fallax, but
the former has a deep, clear yellow color in KOH solution
and weakly serrulate distal leaf margins.
19. Didymodon ferrugineus (Schimper ex Bescherelle)
M. O. Hill, J. Bryol. 11: 599. 1982

#
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#
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Barbula ferruginea Schimper ex
Bescherelle, Mém. Soc. Natl. Sci.
Nat. Cherbourg 16: 181. 1872;
B. reflexa (Bridel) Bridel;
Didymodon fallax var. reflexus
(Bridel) R. H. Zander; D. rigidicaulis
(Müller Hal.) K. Saito

Plants usually red-brown. Stems
to 2.5 cm, central strand present.
Stem leaves appressed to spreading when dry, strongly
recurved and keeled when moist, monomorphic, ovatetriangular to ovate-lanceolate, adaxially grooved along
costa, 0.8–2 mm, base scarcely differentiated in shape to
ovate, margins nearly plane to recurved at mid leaf,
usually entire, apex broadly acute, not fragile; costa
percurrent to short-excurrent, weakly tapering and not
much wider at the base, pad of cells absent, adaxial costal
cells elongate, 2–4 cells wide at mid leaf, guide cells in 1
layer; basal laminal cells little differentiated, quadrate or
very short-rectangular, walls thickened; distal laminal cells
11–15 µm wide, 1:1, papillae usually present, simple,
often large and sharp, 1–3 centered over lumens, lumens
angular, walls irregularly thickened, convex on both sides,
1-stratose. Specialized asexual reproduction specialized
structures absent. Seta 0.6–1.2 cm. Capsule 0.7–1.5
mm; peristome teeth 16, linear, cleft to near base, nearly
straight to twisted counterclockwise once, 275–600 µm.
Spores 7–9 µm. Distal laminal KOH reaction red- or
orange-brown.
Capsules mature winter–spring. Soil, ledges and
outcrops, limestone, tundra, wet areas; low to moderate
elevations (60–1400 m); Greenland; Alta., B.C., Man.,
N.B., Nfdl. and Labr., N.W.T., Nunavut, Ont., Yukon;
Alaska, Ariz., Ark., Colo., Ill., Mich., Mont., N.Mex.,
N.Y., N.C., Vt., Va., W.Va.; Mexico; West Indies; Central
America; Europe; Asia; n Africa.
The sporophyte of Didymodon ferrugineus is rare and
similar to, but often smaller than, that of D. fallax. This
species is easily mistaken for the western Triquetrella
californica, which, however, is quickly distinguished by
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its triangular stem section, distal leaf margins sharply
crenulate by projecting papillae (but not by projecting
cell walls as in D. nigrescens), and distal medial laminal
papillae tall, branching from the base, and centered over
each lumen. It intergrades with D. fallax to some extent
but is usually larger, with broader, ovate-lanceolate leaves
that are commonly strongly reflexed (and therefore do
not lie flat on a slide), and the papillae may be large and
strongly evident. The leaf base is never abruptly ovate
as it sometimes is in D. fallax. The peristome is very
fragile and often appears missing.
The illegitimate name Tortula recurvifolia (Schimper)
Austin has also been used for this species.
20. Didymodon maschalogena (Renauld & Cardot)
Brotherus in H. G. A. Engler and K. Prantl, Nat.
Pflanzenfam. 234/235[I,3]: 1192. 1909

#

#

#

Barbula maschalogena Renauld &
Cardot, Bull. Soc. Roy. Bot. Belgique
41(1): 53. 1905; B. michiganensis
Steere; Didymodon michiganensis
(Steere) K. Saito

Plants green to glossy green. Stems
to 2 cm, central strand present.
Stem leaves catenulate-incurved
when dry, spreading and weakly
keeled when moist, monomorphic, ovate-lanceolate,
adaxially grooved in distal third, 0.9–1.1 mm, base often
but not always sharply differentiated in shape, ovate,
margins narrowly to broadly recurved in proximal 1/3–
1/2, entire, apex narrowly acute, abruptly acuminate, not
fragile; costa percurrent to very shortly excurrent,
tapering, widened pad of cells absent, adaxial costal cells
elongate, 4 cells wide at mid leaf, guide cells in 1 layer;
basal laminal cells little differentiated, quadrate or very
short-rectangular, walls thickened and lumens usually
oval; distal laminal cells 7–9(–12) µm wide, 1:1, papillae
absent to low, simple, lumens subquadrate to oval, walls
irregularly thickened, convex on both sides, 1-stratose.
Specialized asexual reproduction by multicellular spheric
gemmae in leaf axils. Sexual condition sterile in range of
flora. Sporophytes not seen. Distal laminal KOH
reaction yellow- or orange-brown.
Soil, rock, spray zone; low to high elevations;
Greenland; B.C., N.W.T.; Mich.; Mexico; Asia; Atlantic
Islands (Cape Verde); Indian Ocean Islands (Reunion).
The significant characters of Didymodon
maschalogena are the small size of the leaves, which are
catenulate, and the presence of propagula; the appearance
of the areolation cannot distinguish this species from
many congeners but is clearly in longitudinal rows. The
species is apparently widespread but of spotty
distribution. It was long known as D. michiganensis,
but J.-P. Frahm et al. (1996) recently found an earlier
name.
#

21. Didymodon leskeoides K. Saito, J. Hattori Bot. Lab.
39: 508, plate 51, figs. 1–12. 1975

Plants green to red-brown. Stems
to 2(–6) cm, central strand present.
Stem leaves spreading-twisted and
weakly catenulate when dry,
spreading and keeled when moist,
monomorphic, long-lanceolate
and often with a whiplike acumen,
adaxially grooved along costa, 1–
2.5 mm, base ovate and usually
flaring at the insertion as small wings, margins broadly
recurved to mid leaf, entire, apex narrowly acute to longacuminate, not fragile; costa short-excurrent in a conic
mucro, tapering, pad of cells absent, adaxial costal cells
elongate, 2–4 cells wide at mid leaf, guide cells in 1 layer;
basal laminal cells differentiated medially, rectangular,
walls thin to thickened; distal laminal cells 7–10 µm wide,
1:1, papillae usually absent, lumens angular or
subquadrate, walls irregularly thickened, convex on both
sides, 1-stratose. Specialized asexual reproduction absent:
possibly through axillary buds. Sexual condition sterile
in range of flora. Sporophytes unknown. Distal laminal
KOH reaction red.
Spray zone of falls, alpine tundra, damp cliff shelf;
moderate elevations; B.C., N.W.T.; Alaska; Asia (China,
India, Japan).
Didymodon leskeoides differs from D. rigidulus var.
ditrichoides by the short and broadly decurrent leaf
margins (the former has long and narrowly decurrent
margins). It is easily distinguished from Hymenostylium
recurvirostrum, with which it commonly occurs, by its
usually olive or orange-brown tinge, as opposed to the
green to yellow color of the latter. One collection
(Northwest Territories: Scotter 22277, BUF) has
unusually long stems, to 6 cm.
#

#

#

22. Didymodon maximus (Syed & Crundwell) M. O.
Hill, J. Bryol. 11: 599. 1982

#
#

Barbula maxima Syed & Crundwell,
J. Bryol. 7: 527. 1974, based on
B. reflexa var. robusta Braithwaite,
Brit. Moss Fl. 1: 266. 1887, not
B. robusta (Hooker & Greville)
Bridel 1827

Plants green to red-brown. Stems
often more than 3 cm, central
strand present. Stem leaves
appressed when dry, strongly recurved and keeled when
moist, monomorphic, ovate-triangular, adaxially grooved
along costa, 2–2.5 mm, base scarcely differentiated in
shape to ovate, margins nearly plane to recurved at mid
leaf, entire, apex broadly acute; costa percurrent to shortexcurrent, not fragile, weakly tapering, widened pad of
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cells absent, adaxial costal cells elongate, 2–3 cells wide
at mid leaf, guide cells in 1 layer; basal laminal cells
differentiated medially, rectangular, walls thickened and
often porose; distal laminal cells 13–15 µm wide, 1:1,
papillae usually present, simple, often large, 1–3 centered
over lumens, lumens angular, walls irregularly thickened
and often trigonous but trigones smaller than lumens,
convex on both sides, 1-stratose. Specialized asexual
reproduction absent. Sexual condition sterile in range
of flora. Sporophytes unknown. Distal laminal KOH
reaction dark red.
Cliffs, outcrops, canyons, limestone, tundra meadow;
low to moderate elevations (20–1300 m); Nunavut;
Alaska; w Europe.
Didymodon maximus is rare and apparently
disjunctive to the western British Isles (W. C. Steere and
G. W. Scotter 1978).

23. Didymodon giganteus (Funck) Juratzka, Laubm. Fl.
Oesterr.-Ung., 102. 1882
Barbula gigantea Funck, Flora 15:
483. 1832; Geheebia gigantea
(Funck) Boulay

#

#

Plants red-brown. Stems often 3–
5 cm, central strand present. Stem
leaves appressed when dry,
spreading or weakly recurved and
keeled when moist, monomorphic,
elliptic-lanceolate, adaxially
grooved along costa, (2–)2.5–4 mm, base scarcely
differentiated in shape to elliptic, margins nearly broadly
recurved in proximal 1/3–3/4 of leaf, entire, apex acute or
gradually acuminate, not fragile; costa percurrent,
tapering and distinctly widened at base, widened pad of
cells absent, adaxial costal cells elongate, 5–7 cells wide
at mid leaf, guide cells in 1 layer; basal laminal cells
differentiated medially, rectangular, walls thickened and
porose; distal laminal cells 13–15 µm wide, 1:1 or
occasionally transversely elongated, papillae absent or
simple, low, present only on the back of the leaf near the
apex, lumens angular, walls irregularly thickened and
trigonous with trigones about the same size as the lumens,
weakly convex on both sides, 1-stratose. Specialized
asexual reproduction specialized structures absent.
#
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Sexual condition sterile. Sporophytes not seen. Distal
laminal KOH reaction dark red.
Soil, cliff, slopes, lichen tundra, ledges, moist areas;
low to moderate elevations (20–1000 m); B.C., N.W.T.;
Alaska; Europe; Asia.
Didymodon giganteus commonly forms large tufts on
slopes and ledges in the far North. Several specimens,
collected in Alaska, have been seen with the above
combination of characters, which is that of European
specimens. Many collections, however, that had been
previously identified as this species but having weak
trigones are either D. ferrugineus or D. maximus.
24. Didymodon tophaceus (Bridel) Lisa, Elenc. Musch.,
31. 1837
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Trichostomum tophaceum Bridel,
Muscol. Recent., suppl. 4: 84. 1818;
Barbula pringlei (Cardot) Hilpert;
B. tophacea (Bridel) Mitten;
Dactylhymenium pringlei Cardot;
Desmatodon hendersonii (Renauld
& Cardot) R. S. Williams;
Husnotiella pringlei (Cardot) Grout

Plants green to olive green or tan.
Stems to 1.5 cm, central strand present. Stem leaves
weakly spreading or rarely appressed when dry, spreading
and often keeled when moist, monomorphic, ovate to
long-elliptic but occasionally ovate-lanceolate, adaxially
grooved along costa or broadly channeled, 1–2 mm, base
ovate, margins recurved in proximal 3/4 of leaf and often
decurrent on stem, entire, apex broadly acute to obtuse
or rounded, often in same collection, not fragile; costa
percurrent or ending 1–6 cells below the apex, tapering
or rarely spurred above, sometimes much broadened at
the base, pad of cells absent, adaxial costal cells elongate
at least in the central 2 rows, 4 cells wide at mid leaf,
guide cells in 1 layer; basal laminal cells weakly
differentiated medially, quadrate or short-rectangular,
walls usually thickened; distal laminal cells 9–12(–14)
µm wide, 1:1, papillae usually absent, rarely simple and
1–2 per lumen, lumens rounded-quadrate or rounded,
walls thin to thickened, weakly convex on both sides, 1stratose. Specialized asexual reproduction specialized
structures absent. Seta 0.7–1.2 cm. Capsule 0.6–1.5
mm; peristome teeth absent, rudimentary or short and
16, ligulate, cleft to near base, untwisted, to 220 µm.
Spores 12–14(–20) µm. Distal laminal KOH reaction
red- to orange-brown, occasionally yellow-brown.
Capsules mature winter–spring. Limestone, limy shale,
dolomite, cliffs, rock, moist areas, seepage, waterfalls,
moist clay; low to moderate elevations (0–2000 m); Alta.,
B.C., N.W.T., Ont., Que., Yukon; Ariz., Calif., Colo.,
Idaho, Ill., Iowa, Kans., La., Mich., Minn., Mo., Mont.,
Nev., N.Mex., N.Y., Ohio, Okla., Oreg., Pa., S.Dak.,
Tenn., Tex., Utah, Va., Wash., Wyo.; Mexico; South

America; Europe; Africa; Atlantic Islands; Pacific Islands
(Lord Howe Island).
Insufficient emphasis has been placed on the elongate
cells of the adaxial costal surface of Didymodon
tophaceus. The similar European D. sicculus Cano, Ros,
García-Zamora & J. Guerra, with quadrate adaxial costal
cells (M. J. Cano et al. 1996), should be looked for in the
flora area. Although long leaf decurrencies are often
considered characteristic of D. tophaceus, these are not
always present. Being rather variable, this species is
sometimes difficult to distinguish from the lanceolateleaved D. fallax. It is commonly fruiting but absent from
the Arctic. Like fellow calciphilic hygrophiles
Hymenostylium recurvirostrum and Eucladium
verticillatum, D. tophaceus is often encrusted with
calcium carbonate; the broad leaves and often red costa
help distinguish the latter. Barbula bolleana is quite like
D. tophaceus but can be immediately distinguished by
its large size, the 20–30 even rows of thin-walled, often
papillose distal laminal cells with quadrate to shortrectangular lumens, and the peristome when present long
and twisted, while D. tophaceus has 10–15 often irregular
rows of usually thick-walled, usually smooth distal
laminal cells with usually oval lumens, and a short
peristome. The western D. nicholsonii has much the same
leaf shape and hygrophytic nature but differs by the less
decurrent leaves with 2-stratose margins or patches (or
distally throughout), the smaller, more papillose laminal
cells, which are red in KOH (D. tophaceus may be redtinged but the laminal cell walls are yellow under the
high-power lens), and the quadrate adaxial costal cells
(in surface view). Because of its broadly rounded leaf
apices, Barbula convoluta may be confused with D.
tophaceus, but it is very bright yellow in KOH solution,
has small, strongly papillose laminal cells, and is not
hygrophilic.
25. Didymodon asperifolius (Mitten) H. A. Crum,
Steere & L. E. Anderson, Bryologist 67: 163. 1964
Barbula asperifolia Mitten, J. Proc.
Linn. Soc., Bot., suppl. 1: 34. 1859;
Didymodon rufus Lorentz

#
#
#

#

#

Plants orange-green or red-brown,
occasionally blackish. Stems to 3
cm, central strand weak or absent.
Stem leaves appressed-incurved
when dry, usually strongly
recurved and keeled when moist,
monomorphic, triangular to lanceolate, adaxially grooved
along costa, 1.2–2.5 mm, base ovate, margins strongly
and broadly recurved in proximal 1/2 or up to near apex,
entire, apex narrowly to broadly acute, not fragile,
commonly ending in a conical cell; costa percurrent or
ending 1–4 cells before the apex, tapering, widened pad
of cells absent, adaxial costal cells quadrate to short#

#

#

#

Didymodon
rectangular, 4–6 cells wide at mid leaf, guide cells in 1
layer; basal laminal cells differentiated medially or across
leaf, rectangular, walls usually thickened; distal laminal
cells 13–15 µm wide, 1:1, papillae usually absent, rarely
simple, weak and domelike, 1 per lumen, lumens rounded
or angular, walls thickened, often irregular or very weakly
trigonous, weakly to strongly convex on both sides, 1stratose. Specialized asexual reproduction specialized
structures absent. Seta 0.4–0.6 cm. Capsule ca. 1 mm;
peristome teeth 16, short-lanceolate to linear, irregularly
cleft or perforate to near base, straight, to 50–300 µm.
Spores 13–15 µm. Distal laminal KOH reaction red.
Capsule maturity undetermined. Calcareous or acid
rock, moist calcareous soil, peatland, streamside, alpine;
moderate to high elevations (500–3700 m); Greenland;
Alta., B.C., Nfld. and Labr. (Labr.), N.W.T., Nunavut,
Yukon; Alaska, Colo.; Europe; Asia.
Didymodon asperifolius can sometimes be
immediately recognized by a red-yellow translucency in
leaves of dry plants, like oiled paper. The adaxial surface
of the costa may have either quadrate or short-rectangular
cells. The distal laminal cells are also rather large for the
genus. The KOH reaction, as well as the natural color
of the lamina are sometimes light orange, but usually
quite red. Some plants may appear green but the laminal
cell walls are red under high magnification.
26. Didymodon bistratosus Hébrard & R. B. Pierrot,
Nova Hedwigia 59: 354, figs 1–25. 1994

Plants deep green distally, strongly
reddish brown proximally. Stems
to 0.2 cm, central strand present.
Stem leaves appressed weakly
twisted clockwise or occasionally
counterclockwise when dry,
spreading and weakly reflexed
above the base when moist;
monomorphic, long-ovate to
elliptic-lanceolate, adaxial surface broadly channeled at
midleaf, concave to occasionally somewhat naviculate
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apically, usually 1–1.2 mm, base weakly differentiated,
ovate; margins plane above, recurved below, entire; apex
obtuse or acute, occasionally ending in a short, clear,
sharp cell; costa percurrent, broad, lacking an adaxial
pad of cells, adaxial cells quadrate-hexagonal, papillose,
in 6–8 rows at mid leaf, guide cells in 1 layer; basal cells
weakly differentiated in small area juxtacostally, very
short-rectangular, walls evenly thickened and not
perforated; rounded-quadrate, 7–10 mm in width, 1:1,
papillae low, fused to a thickened and irregularly shaped
lens covering lumen, cell walls evenly thickened, weakly
bulging on both sides of lamina, 2(–3)-stratose.
Specialized asexual reproduction not seen. Seta 0.9–1.3
cm. Capsule 1.2–1.7 mm; peristome teeth 32, linear,
twisted about once counterclockwise, to 700 µm. Spores
8–10 µm. Distal laminal KOH reaction red.
Capsules mature spring (Apr). Sandstone, concrete;
moderate elevations (300 m); Calif.; Europe (Spain).
Didymodon bistratosus differs from the similar D.
australasiae in the strongly bicolorous habit, deep green
above and dense red below and the bistratose and
occasionally marginally tristratose distal lamina.
Didymodon rigidulus var. subulatus and D. nicholsonii
are similar in the bistratose upper lamina but both
have lanceolate leaves and robust stereid bands.
Bryoerythrophyllum columbianum also has much the
same reddish appearance, short leaf shape, and has a
similarly broad upper costa, but the lamina is unistratose
and the leaf apex of B. columbianum is sharply
mucronate, rigid, fragile, and comprised of elongate cells.
Zander, R. H., J. A. Jiménez, and T. Sagar.
2005. Didymodon bistratosus (Pottiaceae, Bryopsida) in the New
World. Bryologist 108: 540–543.
SELECTED REFERENCE

#

17. MOLENDOA Lindberg, Utkast Eur. Bladmoss., 29. 1878
1833–1902, German muscologist]

·

[For Ludwig Molendo,
Richard H. Zander

Anoectangium subg. Molendoa (Lindberg) Kindberg; Ozobryum G. L. Smith; Pleuroweisia
Schliephacke
Plants forming a compact turf, dark to light green, occasionally glaucous above, brown or tan
below. Stems elongate, to 2[–7] cm; hyalodermis absent or occasionally weakly developed,
sclerodermis absent or present, usually weak, central strand present, usually strong; axillary
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hairs of several 1-seriate cells, usually thin-walled or occasionally proximal 1–2 cells thick-walled.
Leaves usually crowded, appressed-incurved to weakly spreading, usually twisted, occasionally
tubulose when dry, spreading to spreading-recurved when moist; variously ovate, ligulate, longoblong, linear, ovate- to linear-lanceolate, adaxial surface flat to broadly or narrowly channeled;
base scarcely differentiated to elliptic-sheathing; distal margins plane to weakly recurved in
proximal 1/2, entire or occasionally sinuolate, occasionally denticulate at shoulders, distal margins
often 2-stratose entirely or in patches; apex broadly rounded to narrowly acute; costa ending
1–3(–6) cells before apex, percurrent, or excurrent as a stout mucro, adaxial outgrowths absent,
adaxial cells quadrate to elongate, in 2–7 rows; transverse section circular, semicircular or
reniform, adaxial epidermis present, adaxial stereid band absent to weak, guide cells 2–7 in 1
layer, hydroid strand absent, abaxial stereid band present, crescentlike or rounded in sectional
shape, abaxial epidermis usually present, weakly developed; proximal cells differentiated across
leaf or differentiated area V- or U-shaped, rectangular, little wider than the distal cells, (1–)2–
5:1, walls of proximal cells thin or evenly thickened to porose; distal medial cells often irregular
in shape, rounded-quadrate, oval, rounded-triangular, ca. 8–10 µm wide, 1:1; papillae crowded,
low, irregular, scablike, occasionally simple to 2-fid or massively multifid, cell walls evenly
thickened to weakly trigonous, flat to bulging superficially, superficial walls usually thicker than
internal walls. Specialized asexual reproduction by axillary gemmae, rarely present, obovoid
to spindle-shaped, ca. 35–50 µm, multicellular. Sexual condition dioicous. Perichaetia terminal
on short lateral branches, interior leaves usually highly differentiated, sheathing the seta, ovatelanceolate, usually shorter than the cauline leaves, often marginally serrulate, laminal cells
rhomboid in proximal 1/2 to throughout. [Seta 0.2–0.7 cm. Capsule stegocarpous, theca ovoid
to cylindric, often macrostomous, 0.6–1.5 mm, annulus of 2–3 rows of transversely elongated,
hexagonal cells, weakly vesiculose; operculum long-rostrate, oblique, of untwisted cells; peristome
absent. Calyptra cucullate. Spores ca. 9–12 µm.] KOH laminal color reaction yellow to yelloworange.
Species 15 (3 in the flora): worldwide except Australia and Antarctica.
Molendoa has lateral perichaetia, as is also the case with Anoectangium and Pleurochaete in
the Pottiaceae. The costa of Molendoa has two stereid bands (in robust specimens at least),
and the distal lamina may be 2-stratose at least in patches.
Zander, R. H. 1994l. Molendoa. In: A. J. Sharp et al., eds. The moss flora of Mexico. Mem. New York
Bot. Gard. 69: 257–259.

SELECTED REFERENCE

1. Stem sclerodermis lacking or very weakly differentiated, distal laminal cell superficial walls
of same thickness as the internal walls, each cell with a single large papilla, this simple or
weakly 2-fid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Molendoa ogalalensis
1. Stem sclerodermis present, sometimes poorly differentiated, distal laminal cell superficial
walls usually thicker than the internal walls, cells multi-papillose.
2. Leaves 3–4 mm, long-lanceolate; apex subulate; leaf base broadened and sheathing,
ovate-rectangular, shoulders denticulate with projecting corners of marginal cells; costa
semilunar in section, guide cells 4–9; distal laminal cells often longitudinally elongate,
lamina rarely 2-stratose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Molendoa hornschuchiana
2. Leaves 1–2(–2.5) mm, ovate to short-lanceolate; apex broadly rounded to acute; leaf
base not or weakly differentiated, occasionally ovate, margins entire; costa round to
semicircular in section, guide cells 2–4; distal laminal cells mostly quadrate, lamina
often 2-stratose marginally, especially in small plants . . . . . . . . . . . . . . . . . . . 2. Molendoa sendtneriana
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1. Molendoa hornschuchiana (Hooker) Lindberg ex
Limpricht, Laubm. Deutschl. 1: 248. 1886
Hedwigia hornschuchiana Hooker,
Musci Exot. 2: no. 103. 1819
#

Stems to 2 cm, sclerodermis
present. Leaves long-lanceolate,
3–4 mm, proximal shoulders
denticulate by projecting corners
of marginal cells, apex subulate;
leaf base much widened, ovaterectangular, sheathing the stem;
costa excurrent as a mucro, semilunar in section at mid
leaf, guide cells 4–9; distal laminal cells often
longitudinally elongate medially, 1–2:1, rarely 2-stratose
in patches.
Mesic, quartzitic-slatey outcrops; low evelations (100–
150 m); Alaska; c Europe; Asia; n Africa.
Molendoa hornschuchiana is known (R. H. Zander
1979b) from only one site in the flora area, in southern
Alaska (Valdez Area, Chugach Mountains, between Delta
Junction and Valdez, Keystone Canyon, alongside Hwy.
4, near Bridal Veil Falls). This distinctive species is the
largest of the genus, with stems reaching several
centimeters in European specimens seen, and perichaetial
leaves to 3 mm. The Alaskan material lacks sporophytes
but has lateral perichaetia. Worldwide, the species is

disjunctive between mountainous areas with high annual
precipitation in temperate climates.
Zander, R. H. 1979b. Molendoa
hornschuchiana new to the Americas from the Pacific coast of Alaska.
Bryologist 82: 487–489.

SELECTED REFERENCE

2. Molendoa sendtneriana (Bruch & Schimper)
Limpricht, Laubm. Deutschl. 1: 250. 1886

#
#
#

#

#

#

#

#
#

#

#
#

#

#
#

#

Anoectangium sendtnerianum Bruch
& Schimper, Bryol. Europ. 1: 91.
1846; A. incurvans (Bescherelle)
E. B. Bartram; A. obtusifolium
(Cardot) Grout; A. sendtnerianum
var. tenuinerve (Limpricht)
Mönkemeyer; A. tenuinerve
(Limpricht) Paris

Stems to 2.5[–7] cm, sclerodermis
present. Leaves ovate, ligulate, elliptic or short-lanceolate,
(0.3–)1–2(–2.5) mm, entire; leaf base usually not
differentiated in shape but occasionally widened and
ovate; costa ending 1–3 cells before the leaf apex (bluntleaved plants) or percurrent or short-excurrent as a stout
mucro, rounded to semicircular in section at mid leaf,
guide cells 2–4; distal laminal cells usually subquadrate,
occasionally triangular or transversely elongated, 1:1–2;
often 2-stratose marginally or in patches medially.
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Limestone, occasionally conglomerate, sandstone,
basalt, clay, soil or siliceous rock, cliff faces, gorge walls,
boulders, streamsides, seepage and humid places; warm
temperate areas to Arctic tundra; low to high elevations
(100–2000 m); Greenland; Alta., B.C., Nfld. and Labr.
(Nfld.), N.W.T., Nunavut, Ont., Yukon; Alaska, Ariz.,
Ark., Colo., Ill., N.Mex., Okla., Tex.; Mexico; Central
America; South America; Eurasia
The perichaetial leaves of Molendoa sendtneriana
reach 1.7 mm, little more than half the length of those of
M. hornschuchiana. The phenomenal range of variation
in leaf length and shape matches that of Dichodontium
pellucidum (Dicranaceae). Because M. sendtneriana has
the appearance of a Didymodon, it is important to
examine the collection carefully for the distinctive lateral
perichaetia (terminal in Didymodon). Both M.
sendtneriana and Anoectangium aestivum have the
distinctive lateral perichaetia, but large plants of the
former have two stereid bands, and small plants have a
costa ending below the apex and also often have leaves
with 2-stratose portions, features that are absent from
the latter in the flora area. The most distal leaves of M.
sendtneriana are commonly a deep green and constrast
strongly with the tan proximal portions of the turf. The
lateral perichaetia, when present, will distinguish this
species from Hymenostylium recurvirostrum, which
grows commonly on the same substrate; when absent,

the commonly elongate distal leaf cells in the leaf mid
portion and the lack of an adaxial costal epidermis of
the latter species (in the flora area) are helpful
distinguishing traits. When sterile, Gymnostomum
aeruginosum is similar to M. sendtnerianum but has
smaller laminal papillae, mostly 3–5 per cell, and smaller
leaf cells. Often plants of M. sendtneriana are encrusted
with a distinctive black substance distally. Variation in
leaf size and shape is substantial (see R. H. Zander 1977);
usually the leaf apices of large plants are acute and those
of small plants are obtuse.
3. Molendoa ogalalensis (G. L. Smith) R. H. Zander,
Bull. Buffalo Soc. Nat. Sci. 32: 170. 1993
Ozobryum ogalalensis G. L. Smith,
Novon 2: 255, figs. 1, 2. 1992

Stems to 2 cm, sclerodermis
lacking or very weak. Leaves
ovate to elliptic [spathulate], 0.3–
0.6[–1] mm, entire, apex rounded;
leaf base not much differentiated
in size and shape, not sheathing;
costa ending below the leaf apex,
rounded in section at mid leaf, guide cells 2; distal laminal
cells rounded-quadrate, 1:1, [1–]2(–3)-stratose marginally
or entirely.
#
#

Molendoa

·

Bryoerythrophyllum

Eroded mortarbed (cemented arkosic sand and gravel
deposits) outcrops; moderate elevations; Kans., Nebr.;
Mexico (Sonora).
Molendoa ogalalensis is known in the flora area from
four localities in the central High Plains. It is unusual in
the genus in the distal laminal cells having walls of equal
thickness both superficially and internally. Other species
of the genus commonly have the superficial walls clearly
thicker than the internal, though this is not a rule. The
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large papillae centrally placed on the lumen is reminiscent
of Tuerckheimia, which, however, is acrocarpous and has
acute leaf apices. Although M. ogalalensis is not easily
recognized, the lack of a distinct stem sclerodermis, 2stratose distal lamina, each lumen with a massive simple
or weakly 2-fid papilla, evenly thickened superficial and
internal cell walls, and lateral perichaetia are diagnostic.
It has a stem central strand (contrary to the original
description). Costal stereid cells are commonly absent
(the abaxial band is occasionally present).

18. BRYOERYTHROPHYLLUM P. C. Chen, Hedwigia 80: 4. 1941
moss, erythros, red, and phyllon, leaf]

·

[Greek bryon,

Richard H. Zander
Barbula sect. Erythrophyllum Lindberg; Barbula subg. Erythrophyllum (Lindberg) C. E. O. Jensen;
Didymodon subg. Erythrophyllum Limpricht
Plants turf-forming or loosely cespitose, green distally, red-brown proximally. Stems short or
up to 3 cm, branching occasionally; hyalodermis usually absent, sclerodermis usually present,
central strand usually present; axillary hairs several cells long, the proximal 1–2 cells usually
all hyaline. Stem leaves appressed when dry, spreading when moist; ovate to lanceolate, adaxial
surface often grooved along costa; base usually ovate to oblong and sheathing; distal margins
recurved near base or to near apex, occasionally plane, entire or more often dentate above,
sometimes bordered by 3–4 rows of thick-walled cells; apex rounded-obtuse to acute; costa
ending a few cells before apex to short-excurrent, adaxial outgrowths absent, adaxial cells
quadrate or seldom elongate in 2–6 rows; transverse section semicircular, adaxial epidermis
present, adaxial stereid band present, guide cells 2–4 in 1 layer, hydroid strand occasionally
present, abaxial stereid band present, crescent-shaped in section, abaxial epidermis usually
present; differentiated proximal cells filling most of base medially, rectangular, little wider than
distal cells to bulging, 2–5:1, walls of basal cells usually thin and hyaline; distal medial cells
subquadrate to shortly rectangular, small, 1(–2):1, 1-stratose or seldom 2-stratose; papillae solid
or occasionally hollow, 2-fid, or 4–6 projections per lumen (occasionally flattened or compound),
cell walls evenly thickened, weakly sinuose, flat to bulging superficially. Specialized asexual
reproduction occasionally by uni- or multi-cellular gemmae, occurring in leaf axils, or by
irregularly obovoid multicellular brood bodies sometimes borne on rhizoids in the soil. Sexual
condition dioicous or occasionally monoicous, rarely polygamous; perichaetia terminal, interior
leaves usually sheathing in proximal half, long-oval to long-lanceolate, longer than the cauline,
laminal cells rhomboid in proximal half. Seta elongate, usually more than 1 cm. Capsule
stegocarpous, theca ellipsoidal to cylindric, occasionally curved, short to rather long, annulus
of 1–2 rows of vesiculose cells, often revoluble or deciduous in pieces; operculum short-conic
to short-rostrate; peristome absent, rudimentary or of 32 teeth, these linear, straight or twisted
to 2–4 times counterclockwise. Calyptra cucullate. Spores small, lightly papillose, light brown.
KOH laminal color reaction red, occasionally orange-red.
Species 27 (4 in the flora): nearly worldwide in arctic, temperate, and highland tropical zones.

