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Bryoerythrophyllum was originally segregated from Didymodon (at the sectional level) by
the red color of the plants, which is much heightened in 2% KOH solution. Chen P. C. (1941)
produced a fine study of the Asian representation of the genus, and R. H. Zander (1978g) did
a synopsis of the genus for the New World, and later (1980, 1981) added species with elongate,
twisted peristomes, emphasizing a reduction series in peristome development. The D. vinealis
group, however, is red in KOH but differs in the round to semicircular costal section with an
abaxial stereid band rounded to semicircular in section (Bryoerythrophyllum generally has a
somewhat more flattened section, with an abaxial stereid band reniform in section), and the
leaf margins are not dentate. Bellibarbula differs by the sinuous costa beyond mid leaf and the
poorly differentiated proximal leaf cells. Barbula species are yellow in KOH.
SELECTED REFERENCES Zander, R. H. 1978g. A synopsis of Bryoerythrophyllum and Morinia (Pottiaceae) in the New World.
Bryologist 81: 539–560. Zander, R. H. 1980. Acid-base color reactions: The status of Triquetrella ferruginea, Barbula inaequalifolia
and B. calcarea. Bryologist 83: 228–233. Zander, R. H. 1994m. Bryoerythrophyllum. In: A. J. Sharp et al., eds. The moss
flora of Mexico. Mem. New York Bot. Gard. 69: 273–283.

1. Leaf ending in a sharp, stout mucro of elongate cells; costa much wider at mid leaf, adaxially
bulging as a 1-stratose pad of cells; distal marginal cells epapillose in 2–6 rows; proximal
cells poorly differentiated, quadrate . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Bryoerythrophyllum columbianum
1. Leaf rounded to narrowly obtuse, often ending in an apiculus of one or a few cells; costa
little widened or tapering to apex, weakly convex to weakly concave; distal marginal cells
not differentiated in ornamentation; proximal cells usually well differentiated, rectangular.
2. Distal lamina often 2-stratose in patches distally; asexual reproduction, when present,
as unicellular gemmae on axillary stalks; peristome twisted . . . . 2. Bryoerythrophyllum inaequalifolium
2. Distal lamina 1-stratose; asexual reproduction, when present, as multicellular brood
bodies; peristome straight, elongate to rudimentary or absent.
3. Dioicous, seldom fruiting; leaf margins plane beyond mid leaf or sometimes weakly
recurved to near apex, entire, leaf base weakly differentiated; rhizoidal brood bodies
occasionally present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Bryoerythrophyllum ferruginascens
3. Monoicous, commonly fruiting; leaf margins usually strongly recurved to near apex
(if plane then dentate), entire or dentate, leaf base strongly differentiated; brood
bodies absent in range of flora . . . . . . . . . . . . . . . . . . . . . . . 4. Bryoerythrophyllum recurvirostrum
1. Bryoerythrophyllum columbianum (F. J. Hermann
& E. Lawton) R. H. Zander, Bryologist 81: 548. 1979
Didymodon columbianus F. J.
Hermann & E. Lawton, Bull. Torrey
Bot. Club 95: 388, figs. 1–11. 1968

Stems to 0.4–0.6 cm. Stem leaves
ovate to shortly ovate-lanceolate,
to 1–1.4 mm, distal lamina 1stratose, margins narrowly
recurved to near apex, entire,
sharply acute apically, the
excurrent costa forming a sharp mucro made up of
elongate cells; costa wider (to 8 cells wide) at mid leaf,
adaxial surface of the costa bulging in an 1-stratose pad
of cells; proximal cells poorly differentiated, quadrate.
Specialized asexual reproduction lacking or possibly by
fragile leaf apices. Sexual condition dioicous. Theca 1–
1.4 mm, operculum 0.5–0.8 mm, peristome rudimentary
or absent. Spores 8–13 µm.
#

#

#

#

#

Sporophytes rare, capsules mature early spring (Mar).
Soil on largely acid rock, sandy soil, grassland steppe or
ledges and bluffs near rivers, often forming or part of
crusts; moderate elevations; B.C.; Calif., Idaho, Oreg.,
Wash.
Bryoerythrophyllum columbianum may be confused
with Pseudocrossidium hornschuchianum, which may be
quickly distinguished by its narrowly grooved adaxial
surface of the costa. A second stereid band could not be
demonstrated in the type material (holotype and paratype
at US) of B. columbianum, although illustrated in the
original description; it must be rare. Instead, a second
layer of guide cells was evident, the second layer being
occasionally present in the paratype (Holzinger, Musci
Boreali Americana 233, US) as illustrated in the original
description. Asexual reproduction is, apparently, by
fragile leaf apices. This species may be a recently evolved
and not yet quite stable in that the peristome is not always
entirely absent (occasionally rudimentary) and the cells
of the operculum are slightly twisted counterclockwise.
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2. Bryoerythrophyllum inaequalifolium (Taylor) R. H.
Zander, Bryologist 83: 232. 1980
Barbula inaequalifolia Taylor,
London J. Bot. 5: 49. 1846

Stems to 1.5 cm. Stem leaves ovate
to ovate-lanceolate, to 1–2 mm,
distal lamina often 2-stratose in
small patches above, margins
narrowly recurved or revolute to
near apex, entire, rounded to
obtusely acute apically; costa
ending 1–2 cells before apex, not much widened or
tapering, to ca. 6 cells wide at mid leaf, adaxial surface
of the costa weakly convex; proximal cells differentiated
across leaf, rectangular, 3–4:1. Specialized asexual
reproduction often present, by masses of unicellular
gemmae on stalks in leaf axils. Sexual condition dioicous.
[Capsule theca 1.5–3 mm; operculum 0.8–1.3 mm;
peristome well developed, twisted, 500–950 µm. Spores
9–11 µm.]
Sporophytes absent in the area of the flora. Soil;
moderate elevations; N.C.; Mexico; West Indies; Central
America; South America; Eurasia; n Africa.
Bryoerythrophyllum inaequalifolium is found at only
two locations in the flora area. It is easily distinguished
from other species in the area by the rounded leaf apices
and masses of unicellular gemmae usually present in the

leaf axils. Unicellular gemmae are not unique to this
species in the Pottiaceae; they are also found in
Didymodon revolutus, which is distinguished by the
spurred costa having only one stereid band, the distal
laminal cell walls evenly thickened, and papillae solid,
low, broad, simple to multiplex, usually lenslike. For
additional synonymy and discussion, see R. H. Zander
(1968).

#

3. Bryoerythrophyllum ferruginascens (Stirton)
Giacomini, Atti Ist. Bot. Lab. Crittog. Univ. Pavia, ser. 5,
4: 210. 1947

#
#

Barbula ferruginascens Stirton, Ann.
Scott. Nat. Hist. 9(35): 176. 1900

Stems to 2.5(–3) cm. Stem leaves
ovate-triangular to short-lanceolate,
mostly 1–1.8 mm, distal lamina 1stratose, margins recurved in
proximal half of leaf, plane distally,
entire, acute to narrowly obtuse
apically; costa percurrent, often
ending in an apiculus, not much widened or tapering,
usually 4 epidermal cells wide at mid leaf, adaxial surface
of the costa weakly convex or concave; proximal cells
differentiated juxtacostally or across leaf, rectangular, 2:1.
Specialized asexual reproduction by small, multicellular,
#

#

#

#

#
#
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irregularly shaped brood bodies often borne on rhizoids.
Sexual condition dioicous. [Capsule theca 2.2–2.5 mm,
operculum 0.5–0.9 mm, peristome absent to rudimentary.
Spores 12–15 µm.]
Sporophytes unknown for the region of the flora.
Limestone, dolomite, volcanic rock, thin soil over rock,
old musk ox feces(!), cliffs, scree and fell fields, bluffs,
seep; low to high elevations (100–1100 m); Greenland;
Alta., B.C.; Alaska, Calif., N.Y., N.C., Va.; Mexico; South
America (Bolivia); Europe; Asia (nearly circumarctic,
possibly Japan, New Guinea, Philippines); Africa
(Ethiopia, Tanzania).
Bryoerythrophyllum ferruginascens is rather variable
in the length of the leaves. Reduced specimens are as
commonly encountered as the more lush expression. As
in B. recurvirostrum, unusually short leaves seem to retain
their usual width, and these leaves then seem broad in
proportion to their length and the recurved margin runs
higher. Tubers, bright red or orange and of variable shape,
are often but not always present among the rhizoids on
the proximal portions of the stems, though asexual
reproduction probably occurs just as often by the fragile
stems, a common trait of arctic species. This essentially
montane, Arctic species was recently discovered in the
Appalachians (P. M. Eckel 1990). It can be quickly
distinguished from Didymodon vinealis by the adaxial
apical costal groove of that species, which usually is
floored by elongate cells and appears as a rectangular
light-colored window, and from B. recurvirostrum by the
leaves smaller, base squarish and lacking inflated cells,
distal laminal margins plane, and never with dentate
apices (B. recurvirostrum may approach B. ferruginascens
but usually in at least some leaves there will be at least a
hint of lateral teeth at the apex). An intermediate
(Colorado: Clear Creek County, Mt. Evans, Summit Lake,
Hermann 24909, Aug. 10, 1972, DUKE) has leaves with
broad apex, margins recurved nearly throughout and
proximal cells fairly well differentiated, but is tentatively
referred here by the abundant characteristic brood bodies
and proximal cells rather papillose.
4. Bryoerythrophyllum recurvirostrum (Hedwig) P. C.
Chen, Hedwigia 80: 5. 1941
Weissia recurvirostra Hedwig, Sp.
Musc. Frond., 71. 1801; Barbula
recurvirostra var. latinervia Holmen;
Bryoerythrophyllum recurvirostrum
var. dentatum (Schimper) H. A.
Crum, Steere & L. E. Anderson;
B. recurvirostrum var. latinervium
(Holmen) B. M. Murray;
Didymodon recurvirostrum
(Hedwig) Jennings; D. recurvirostrum var. dentatus
(Schimper) Steere
#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
#

#

#

#

#

#

#

#

# #

#

#
# #

#

Stems often short, but to 2 cm in sterile plants. Stem
leaves oblong-lanceolate to long-lanceolate, occasionally

ovate, mostly 1.5–3.5 mm, distal lamina 1-stratose,
margins recurved in proximal 3/4 of leaf or to apex, entire
or 1–3 toothed at apex, acute to broadly acute apically;
costa percurrent or ending 1–4 cells before the apex, not
much widened or tapering, usually 4–6 epidermal cells
wide at mid leaf, adaxial surface of the costa weakly
convex or concave; proximal leaf cells rectangular
throughout the sheathing base, those in 1–4 marginal
rows often narrow, the medial cells usually 3–4:1.
Specialized asexual reproduction absent. Sexual
condition synoicous, paroicous, polygamous or
rhizautoicous. Capsule theca 0.8–2.2 mm, operculum
0.3–1 mm, peristome teeth 16, irregularly cleft, 100–220
µm or occasionally rather short, smooth. Spores 14–17
µm.
Capsules mature summer–fall (Jun–Sep). Soil, rock
(limestone, dolomite, gypsum, siliceous), mortar of wall,
bark, in tussock tundra, alpine meadows, bluffs, forested
and boggy areas, stream banks, lake shores; low to high
elevations (20–3800 m); Greenland; Alta., B.C., Man.,
N.B., Nfld. and Labr., N.W.T., N.S., Nunavut, Ont., Que.,
Yukon; Alaska, Ariz., Colo., Conn., Idaho, Iowa, Mich.,
Minn., Mont., Nebr., Nev., N.Y., Oreg., S.Dak., Utah,
Vt., Wash., Wis., Wyo.; Mexico; Central America; n South
America; Eurasia; Africa; Pacific Islands (New Zealand);
Australia.
Bryoerythrophyllum recurvirostrum may be mistaken
for Trichostomum crispulum, which may be reddish in
color and which usually has a chestnut red costa; the
latter species is distinguished by its cucullate leaf apex
and plane margins. The former is also immediately
distinguishable at low magnification from Didymodon
vinealis and D. asperifolius, both plants reddish in basal
parts, by its green distal leaves and the whitish, glistening,
rather enlarged but not particularly sharply differentiated
basal cells. The peristome is usually short and yellowish
but may be rudimentary or occasionally absent even in
specimens with a long-rostrate operculum. The annulus
of B. recurvirostrum is variably revoluble or deciduous
in pieces. This species is remarkably variable in length
of leaf, but the width of the leaf does not vary greatly,
thus short leaves are oblong-lanceolate and longer ones
are long-lanceolate. Strongly dentate distal leaf margins
are plane, but the marginal teeth distinguish this species
from similar taxa in the flora area with plane but entire
distal margins. Specimens originally assigned to var.
brevifolium and var. latinervium are here submerged. The
short-leaved form, which may often have rather rounded,
only occasionally apiculate apices, intergrades with the
more common morphotype. Variety latinervium differs
from most specimens of the typical variety by the dense,
spirally laid leaves, rather broad costa, to 8 cells wide
(200–250 µm), and the broadly revolute margins.
Intergrades exist, however. A sterile specimen from
Alaska (Murray 10987, ALA) has rounded leaf apices
with a clearly subpercurrent, broad costa and short,
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triangular leaves, being in appearance similar to B.
rotundata (Lindberg & Arnell) P. C. Chen of Asia;
however, some leaves of the Alaskan collection are weakly
apiculate, and the specimen is therefore included here.
I agree with W. C. Steere (1938) that large specimens
with lamina beyond mid leaf plane and dentate (P. M.
Eckel 1990b) intergrade (e.g., Alaska, Worley 6248,
DUKE) completely with the typical variety. The British
Columbia specimen (Schofield 15257, CAN) originally
identified as Bryoerythrophyllum alpigenum but referred
to B. jamesonii (Taylor) H. A. Crum by R. H. Zander
(1978g) is a long-leaved variant with leaves plane and
dentate in the distal half as in what has been referred to
as var. dentatum, but also has the rather narrow and not
sharply differentiated proximal cells of B. jamesonii
(Taylor) H. A. Crum, an essentially Latin American
species; but because the British Columbia specimen and
others like it are much outside the range of the latter,
are sterile (the last latter is dioicous), and occur in an
hyperoceanic area known for taxon variants of
large stature, it is best taken as a large form of B.
recurvirostrum.
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Bryoerythrophyllum recurvirostrum is generally
synoicous or paroicous, but antheridia may not be present
in every inflorescence. There is a great range of variation
in sexuality in this species. Occasionally small male buds
may be present on soil at the base of stems (e.g.,
Manitoba, Crum et al. 65c, CAN), indicating rhizautoicy.
Some superficially dioicous specimens have distinctive
broad leaf apices and nearly plane margins, but plants
with typical leaves with narrow apicies and long-recurved
margins may also exhibit rhizautoicy. One subarctic
specimen (Ontario, Kenora District, Polar Bear Park,
Williams 4022, CAN) was autoicous (as described for
the species in general by E. Lawton (1971), another from
Colorado (Weber, Kunkel & Munger B-46226, MO) was
definitely cladautoicous, while one from Arizona (Haring
12262, MO) had both typically synoicous inflorescences
and gemmate perigonia as has the var. aeneum (Müller
Hal.) R. H. Zander of Mexico, but lacked the
characteristic rhizoidal brood bodies of that taxon.

19. PSEUDOCROSSIDIUM R. S. Williams, Bull. Torrey Bot. Club 42: 396, plate 23. 1915
[Greek pseudes, false, and genus Crossidium]

·

Richard H. Zander
Barbula sect. Platyneuron Kindberg; Barbula sect. Revolutae Bruch & Schimper; Barbula subsect.
Revolutae (Bruch & Schimper) P. C. Chen
Plants in cushions or turf, yellowish green to brown distally, brown to reddish brown proximally.
Stems 0.3–2 cm; hyalodermis absent or weakly differentiated, sclerodermis weakly differentiated,
central strand usually present, often strong; axillary hairs of 5–8 cells, all hyaline or occasionally
proximal 1–3 cells thicker walled. Stem leaves appressed and often spiraled when dry, weakly
or widely spreading when moist; ovate or ligulate to lanceolate, adaxial surface channeled or
grooved along costa; base scarcely differentiated in shape to oblong; distal margins recurved to
broadly revolute or spiraled, entire or occasionally weakly denticulate near apex, occasionally
differentiated as a photosynthetic organ of thin-walled, hollow-papillose cells; apex acute to
rounded; costa often swollen medially, excurrent as a mucro or short awn, [adaxial outgrowths
occasionally differentiated as a pad of filaments of uniseriate, papillose cells,] adaxial cells
quadrate to shortly rectangular, in 2–5 rows; transverse section usually reniform to circular,
adaxial epidermis present, adaxial stereid band absent [present and small (usually of 1–2 cells)],
guide cells 2–4(–6), in 1–2 layers, hydroid strand present, often multiple, occasionally absent,
abaxial stereid band present, usually strong, crescentiform in section, abaxial epidermis present,
often weak; proximal cells differentiated medially, occasionally across leaf, rectangular, 2–6:1,
walls of proximal cells thin to evenly thickened, occasionally porose, hyaline or occasionally
orange; distal medial cells subquadrate, often transversely elongated, 8–16(–18) µm wide, 1:1
(–3), 1-stratose; papillae crowded, hollow, occasionally platelike or 2-fid or multiplex, usually
crowded, cell walls evenly thickened, weakly convex to bulging on both sides. Specialized
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asexual reproduction by small gemmae, clavate, seldom present, borne on adaxial surface of
costa. Sexual condition dioicous. Perichaetia terminal, inner leaves weakly differentiated or
convolute-sheathing and enlarged, often awned. Seta 1–2 cm. Capsule stegocarpous, theca
elliptic to cylindric, occasionally curved, 1.6–3 mm, annulus of 2–4 rows of vesiculose cells,
persistent; peristome teeth 16, cleft to base or 32, linear, to once-twisted counterclockwise,
occasionally straight; operculum short- to long-conic or conic-rostrate. Calyptra cucullate.
Spores 8–12 µm. KOH laminal color reaction yellow to orange, occasionally with red blotches
at mid leaf or above.
Species 16 (4 in the flora): North America, Mexico, Central America, South America, Europe,
sw Asia, Australia.
Pseudocrossidium is characterized by the commonly ovate to elliptic leaves, rather small distal
laminal cells, the small size or absence of the adaxial costal stereid band, the crescent shape of
the abaxial stereid band, and lamina yellow or orange (with occasional red spots) in KOH
(R. H. Zander 1993). Most but not all species have some elaboration of the cells of the adaxial
epidermis or marginal cells of the leaf as photosynthetic organs or enlargement of the perichaetial
leaves. The small distal laminal cells and yellow or orange KOH reaction will distinguish the
species from Syntrichia, which is red in KOH, and has a similar costal anatomy but lacks an
abaxial epidermis. See B. C. Tan et al. (1981) and Zander (1979, 1981, 1994n) for extensive
discussion of the taxonomy and distribution of Pseudocrossidium in the Americas.
SELECTED REFERENCES Tan, B. C., R. H. Zander, and T. Taylor. 1981. Pseudocrossidium hornschuchianum and P. revolutum var.
obtusulum in the New World. Lindbergia 7: 39–42. Zander, R. H. 1994n. Pseudocrossidium. In: A. J. Sharp et al., eds. The
moss flora of Mexico. Mem. New York Bot. Gard. 69: 296–299.

1. Leaves long-mucronate to long-awned.
2. Leaves rounded-obtuse at base of awn; costa concave adaxially, with 4 guide cells
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Pseudocrossidium crinitum
2. Leaves narrowly acute at base of awn; costa convex adaxially, with 2 guide cells
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Pseudocrossidium hornschuchianum
1. Leaves merely apiculate to short-mucronate.
3. Plants coarse, leaves comparatively long, 1–1.5 mm, ligulate to oblong-lanceolate, apex
obtuse; costa concave adaxially, with (4–)6 guide cells . . . . . . . . . . . . . . 2. Pseudocrossidium replicatum
3. Plants delicate, leaves short, 0.7–1.2 mm, ovate to ovate-deltoid, apex broadly acute;
costa convex adaxially, with 2–3 guide cells . . . . . . . . . . . . . . . . . . . . . . 3. Pseudocrossidium obtusulum
1. Pseudocrossidium crinitum (Schultz) R. H. Zander,
Bull. Buffalo Soc. Nat. Sci. 32: 119. 1993

#

Barbula crinita Schultz, Nova Acta
Phys.-Med. Acad. Caes. Leop.Carol. Nat. Cur. 11: 226. 1823; B.
aurea (E. B. Bartram) R. H. Zander;
Pseudocrossidium aureum (E. B.
Bartram) R. H. Zander; Tortula
aurea E. B. Bartram

#
#

#
#

Stems to 1.5 cm. Stem leaves ovate
to short-lanceolate, 1.5–1.9 mm
including the awn, distal margins strongly recurved to
once revolute; apex rounded-obtuse below the awn; costa
ending in a short awn, adaxial surface of costa at mid
leaf concave, with 4 guide cells; distal laminal cells 12–
15 µm wide, 1:1. Specialized asexual reproduction
absent. [Perichaetial leaves not differentiated.]
Sporophytes not seen.

Soil, sand, sandstone, limestone, basalt, shale,
boulders, ledges, deserts; moderate to high elevations
(500–2000 m); Ariz., Nev., N.Mex., Tex., Utah; Mexico;
South America; Africa; Australia.
Pseudocrossidium crinitum, when the awn is short,
can be distinguished from P. replicatum (forms of which
may have strongly mucronate leaf apices) by the large
area of differentiated parenchymatous cells on the abaxial
lateral surface of the costa on both sides adjacent to the
laminal insertion on the costa, easily seen in section at
mid leaf and often deep yellow in color, appearing as a
row of ocelli; the leaf marginal cells are very thin-walled.
This essentially southern species reaches its northern
range extension in western United States E. B. Bartram
1924; R. H. Zander 1993). An exceptionally robust
collection of P. crinitum from Mexico (Puebla, Azumbilla,
Zander 4899, BUF) has two layers of guide cells in the
costa, but this is very unusual.

Pseudocrossidium
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2. Pseudocrossidium replicatum (Taylor) R. H.
Zander, Phytologia 44: 206. 1979
Barbula replicata Taylor, London J.
Bot. 5: 49, plate 15, fig. c. 1846; B.
spiralis Müller Hal.; Tortula spiralis
(Müller Hal.) Mitten

Stems to 1.5 cm. Stem leaves
ovate-ligulate to ovate-lanceolate,
1–2 mm, distal margins usually
twice revolute; apex roundedobtuse; costa ending in an apiculus
or short mucro, rarely long-mucronate or short-awned,
adaxial surface of costa at mid leaf concave, with (4–)6
guide cells; distal laminal cells 8–10 µm wide, 1:1.
Specialized asexual reproduction absent. [Perichaetial
leaves weakly differentiated, elliptical.] Sporophytes not
seen.
Soil, limy shale, boulders, lava, canyons, shady banks,
bluffs; moderate elevations (900–1600 m); Ariz., N.Mex.,
Tex.; Mexico; South America; Africa (Kenya).
Pseudocrossidium replicatum is distinguishable from
P. crinitum by its usually apiculate apex, twice-revolute
leaf margins—these enclosing thin-walled cells, and
smaller distal laminal cells, these strongly bulging on both
sides though this obscured by dense papillae. It is quite
similar to Tortula atrovirens, the basis for an erroneous
#

report of that species from Colorado by W. A. Weber
(1973), but differs by its crescent-shaped costal section
(rounded in the latter species) and thin-walled leaf
marginal cells. Pseudocrossidium replicatum is
characteristic of the Latin American cordillera and arid
Mexico reaching north to the western United States.
3. Pseudocrossidium obtusulum (Lindberg) H. A. Crum
& L. E. Anderson, Bryologist 92: 533. 1989

#

#

#
#
#

#

#

#
#

#

#
#

Barbula obtusula Lindberg, Musc.
Scand., 22. 1879; B. platyneura
Macoun & Kindberg; Desmatodon
ellesmerensis Brassard;
Pseudocrossidium revolutum var.
obtusulum (Lindberg) B. C. Tan,
R. H. Zander & T. T. Taylor

Stems to 2 cm. Stem leaves
ovate to ovate-deltoid, 0.7–1.2
mm, distal margins once to almost twice-revolute; apex
broadly acute; costa ending in an apiculus, adaxial surface
of costa at mid leaf convex, with 2–3 guide cells; distal
laminal cells 10–13 µm wide, 1:1. Specialized asexual
reproduction occasionally present as spheric to clavate
gemmae, 40–50 µm, borne on the adaxial surface of the
costa, or as rhizoid-borne brood bodies. Perichaetial
leaves not or weakly differentiated. Seta 1–2 cm. Capsule
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1–2 mm, peristome of 32 linear, yellow teeth, straight or
twisted counterclockwise a half turn, operculum conicrostrate. Spores yellow, essentially smooth, 8–12 µm.
Capsules mature in summer (Jun). Soil, calcareous
outcrops; low to moderate elevations; 30–1100 m;
Greenland; B.C., Nunavut, Yukon; Alaska, Calif., Mont.,
N.Mex., Oreg., Wash.; Europe.
Pseudocrossidium obtusulum differs from P.
revolutum (Bridel) R. H. Zander of Europe and Africa
(absent in North America), by not or weakly
differentiated perichaetial leaves, and cauline leaves ovate
to deltoid, broadly acute, once-revolute, and revolute only
in distal 2/3 of leaf. Discussions of the morphology and
distribution of P. obtusulum in the New World have been
published by G. R. Brassard (1971), P. M. Eckel et al.
(1996), B. C. Tan et al. (1981), and R. H. Zander (1979).
It has been collected as subfossil in the Yukon (J. A.
Janssens and R. H. Zander 1980) and Vermont (N. G.
Miller 1987). Fruiting material has been collected in
Greenland—the peristome generally comes off with the
operculum. A collection from Oregon (McIntosh 4939,
UBC) has gemmae on the adaxial surface of the costa (as
does P. revolutum). Didymodon brachyphyllus and D.
nevadensis have somewhat the same appearance, but have
merely strongly recurved distal laminal margins and an
indistinct apex. This species has been collected widely in
Alaska (B. M. Murray 1992), California (D. H. Norris
and J. R. Shevock 2004), and Washington (T. T.
McIntosh, unpubl.).

·
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4. Pseudocrossidium hornschuchianum (Schultz) R. H.
Zander, Phytologia 44: 205. 1979
Barbula hornschuchiana Schultz in
C. F. Hornschuch, Syll. Pl. Nov. 1:
35. 1822

Stems to 0.5 cm. Stem leaves
ovate-deltoid to short-lanceolate,
1–1.5 mm, distal margins once- to
almost twice-revolute; apex
narrowly acute below the awn;
costa ending in the long mucro or
short awn, adaxial surface of costa at mid leaf convex,
with 2–3 guide cells; distal laminal cells 10–13 µm wide,
1:1. Specialized asexual reproduction absent. Perichaetial
leaves strongly differentiated. Seta ca. 1 cm. Capsule
ca. 1.7 mm, peristome of 32 linear, yellow teeth, twisted
counterclockwise a half turn, operculum conic. Spores
yellow, essentially smooth, 8–10 µm.
Thin soil, lawns, limestone, bluff overlook, gardens,
rock outcrop, ridge top; low to moderate elevations (20–
700 m); B.C.; Mass., Oreg.; Eurasia; Africa; Australia.
Pseudocrossidium hornschuchianum was first reported
for North America from British Columbia by B. C. Tan
et al. (1981), then from Massachusetts by B. D. Mishler
and N. G. Miller (1983), apparently associated with
ornamental cultivation. The Oregon station (Jackson
County, Ferris Gulch, D. H. Wagner 9183, MO) is
apparently, however, in a natural setting on a ridge top.
This species differs from P. obtusulum by the narrowly
acute apex with a long apiculus or short awn, and the
strongly differentiated perichaetial leaves. Both
perigoniate and archegoniate plants are present in the
West (British Columbia), though at different sites, and
the Oregon specimen was fruiting, while only
perichaetiate plants are found in the East (Massachusetts).
#

#

#

20. RHEXOPHYLLUM Herzog, Biblioth. Bot. 87: 38. 1916
and phyllon, leaf, alluding to fissile distal leaf margins]

·

[Greek rhexis, breaking,
Patricia M. Eckel

Neocardotia Thériot & E. B. Bartram
Plants turf-forming, dull green to blackish green distally, reddish brown proximally. Stems
elongate, 2–4 cm; hyalodermis present, sclerodermis strong, central strand present; axillary hairs
of ca. 10 cells, all hyaline, or proximal 1–3 cells yellow-brown. Leaves appressed-incurved and
loosely twisted-flexuose when dry, limb widely spreading to squarrose beyond an expanded base
when moist; lanceolate, deeply and narrowly keeled distally; base rectangular, somewhat clasping,
shortly decurrent; leaf margins recurved in proximal 1/4–1/2, coarsely, irregularly and sharply
papillose-dentate to erose-dentate in distal 1/4–1/2, teeth multicellular, fragile margins tending to
split in irregular horizontal lines, lamina 2-stratose in patches, sometimes only on the leaf
margins; apex narrowly to broadly acute; costa excurrent as a sharp, denticulate mucro, adaxial
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outgrowths absent, adaxial cells elongate, short-rectangular to quadrate distally, 3–4 across costa
at mid leaf; transverse section reniform, adaxial epidermis weakly differentiated or absent, two
stereid bands present, guide cells 2–4 in 1 layer, hydroid strand variably present, abaxial stereid
band reniform-semicircular in shape, abaxial epidermis strongly differentiated; basal cells nearly
undifferentiated on the margins, gradually differentiated in the middle of the leaf base, oblongrectangular, somewhat wider than distal cells, 3–5:1, walls thin; cells of limb subquadrate to
rounded-hexagonal, 1:1, 2-stratose in patches, sometimes only on the leaf margins, papillae solid
or hollow, crowded, multifid, walls thin, convex on both surfaces. Specialized asexual
reproduction lacking. [Sexual condition dioicous; perichaetia terminal, interior leaves highly
differentiated, long-lanceolate, convolute-sheathing. Seta to 1 cm. Capsule stegocarpous, theca
ellipsoidal to cylindric; annulus of 2 rows of strongly vesiculose cells; operculum short-conic to
conic-rostrate, somewhat inclined; peristome absent. Calyptra cucullate. Spores 11–18 µm.]
Laminal KOH color reaction red.
Species 1: sw United States, Mexico, South America.
The significant character separating Rhexophyllum from the similar genus Leptodontium is
the presence of a stem central strand. There are apparently no close relatives although R. H.
Zander’s (1993) phylogenetic study indicates that the genus shares an ancestor with Mironia, a
similar Latin-American genus with species whose leaves are 2-stratose only along the margins
of the distal lamina, and whose capsule is peristomate.
Zander, R. H. 1994o. Rhexophyllum. In: A. J. Sharp et al., eds. The moss flora of Mexico. Mem. New
York Bot. Gard. 69: 260.

SELECTED REFERENCE

1. Rhexophyllum subnigrum (Mitten) Hilpert, Beih.
Bot. Centralbl. 50(2): 684. 1933
Tortula subnigra Mitten, J. Linn.
Soc., Bot. 12: 164. 1869

Plants in loose, wiry turfs. Stems
robust, often branching, without
tomentum, few coarse, red-brown
rhizoids at the stem base or
occasionally higher and more
abundant in robust plants.
Cauline leaves 1.8–2.5 mm, at
least some leaves with tattered laminae; most apices
present, tending to be epapillose; distal surface cells on
costa roughened abaxially by distally-projecting papillae
at distal ends of cells; basal cells gradually differentiated
from distal laminal cells, pale yellow, smooth, 15–17 µm
wide; distal laminal cells 7–11 µm wide.
Not fertile in the flora area. Shaded rock faces or
clefts; moderate to high elevations (2000–2500 m); Ariz.,
Colo., N.Mex., Tex.; Mexico; South America (Bolivia,
Peru).
Rhexophyllum is characterized by leaves deeply keeled,
lanceolate from an ovate base, squarrose-recurved above
a sheathing leaf base when moist, with sharp, deep to
shallow, irregular marginal teeth, 2-stratose distal lamina,
occasionally splitting to the costa, and by the red color
of the lamina both naturally and in 2% KOH. Material
from the study area may have leaves more distant on the
stem proximally, the stems appearing more thinly foliose.
Sometimes the marginal teeth are pronounced, sometimes
low or eroded. The lamina may be slightly to almost
#

#

#

#

completely 2-stratose. The degree of fragility is also
variable.
Species of Leptodontium are similar in their squarrose
leaves, but these are yellow, 1-stratose, not fragile, have
larger distal laminal cells and fewer papillae;
Leptodontium also lacks a stem central strand and has
peristomate capsules, the abaxial surface of the costa is
smooth, whereas it is distally roughened-papillose in
Rhexophyllum. Characters of Rhexophyllum subnigrum
growing in North America may depart from those
expressed under optimal habitat conditions, as given in
the generic description above. Plants from the American
Southwest may strongly resemble species of Grimmia,
which are common there and with which Rhexophyllum
may grow. Rhexophyllum differs in its coppery, brickred color, and strongly keeled leaves with irregularly thickwalled limb cells that become transversely flattened (1:2)
at the recurved, frequently 2-stratose margins. Both
genera have stem central strands, but the best
Rhexophyllum character is the distinctive densely
crowded papillae typical of the Pottiaceae. These papillae,
however, may be low or eroded and the cell walls may
appear thickened and sinuose. The sharply differentiated
costal layers in section, especially the strong stereid cell
layers and the distinct guide cell layer and the opaque
rather than hyaline mucro are also distinctive. Grimmia
species are rarely toothed, any exertion of the costae is
always hyaline, the costa cells in section are almost
indistinguishable from each other or the laminal cells,
the capsule has peristome teeth, and when papillae are
present they are indistinct and not crowded.

574

POTTIACEAE

·

Leptodontium

RHEXOPHYLLUM ° LEPTODONTIUM

21. LEPTODONTIUM (Müller Hal.) Hampe ex Lindberg, Öfvers. Kongl. Vetensk.-Akad.
Förh. 21: 227. 1864
[Greek leptos, slender, and odontos, tooth, alluding to narrow
peristome teeth]

·

Richard H. Zander
Trichostomum sect. Leptodontium Müller Hal., Syn. Musc. Frond. 1: 577. 1849
Plants often robust, in thick mats or short turf, yellow- to orange-brown distally, yellow- to
red-brown proximally. Stems commonly elongate, 1–5 cm; hyalodermis absent [present and
usually collapsed when mature], sclerodermis of thick-walled cells present, central strand absent;
axillary hairs of 6–16 cells, cells often bulging, all clear or proximal 1–2 brownish. Leaves
often widely spreading to squarrose, twisted to contorted when dry, spreading to squarroserecurved when moist; ovate- to long-lanceolate, occasionally lingulate or oblong, adaxial surface
keeled or channeled along costa, mostly 2–5 mm, but often longer; base usually rectangular,
sheathing, proximal margins sometimes long-decurrent; distal margins recurved in proximal
1/3–3/4, usually dentate in distal 1/3–1/2, apex acute, occasionally rounded or narrowly obtuse;
costa shortly excurrent, percurrent or ending 1–6(–15) cells before apex, adaxial outgrowths
absent, adaxial cells elongate, in 3–5 rows; transverse section reniform or occasionally elliptic
or semicircular, adaxial epidermis absent, adaxial stereid band present, guide cells 2–4 in 1 layer,
hydroid strand absent, abaxial stereid band present, crescent-shaped in section, abaxial epidermis
absent or seldom present; proximal cells differentiated medially or across base, often sharply
demarcated and hyaline, rectangular, slightly wider than distal cells, 2–5:1, walls of proximal
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cells thin to evenly or laterally thick-walled, occasionally porose distal medial cells subquadrate,
mostly 11–15 µm wide, 1:1, 1-stratose; papillae simple, 2-fid, or multifid, often hollow (cup or
C-shaped), occasionally. columnar, cell walls thin or evenly to collenchymatously thickened, often
trigonous, often strongly bulging. [Specialized asexual reproduction by gemmae, multicellular,
clavate to obovate, borne on short stalks in leaf axils, occasionally on leaf apices or branchlets.]
Sexual condition usually dioicous, rarely autoicous or possibly rhizautoicous. Perichaetia
terminal, interior leaves strongly convolute-sheathing, long-lanceolate, usually much longer than
the cauline leaves, laminal cells long-rhomboid, porose or thin-walled. [Seta to 3 cm. Capsule
stegocarpous, theca cylindric, 2.0–3.5 mm, annulus often highly differentiated, of 2–7 rows of
yellowish or reddish vesiculose cells, irregularly deciduous; operculum conic to conic-rostrate;
peristome teeth 16, linear, occasionally rudimentary, straight. Calyptra cucullate. Spores small.]
KOH laminal color reaction usually yellow, often orange to yellowish orange, occasionally with
red blotches above.
Species 39 (2 in the flora): worldwide; mostly tropical in distribution.
Both species of Leptodontium in the flora area are found in moist, high-elevation sites in
the southern Appalachians, while one is also in the Southwest. The major characteristics of
the genus are the large annulus, highly differentiated perichaetial leaves, cauline leaves often
reflexed or squarrose above a broadened, sheathing base, and the absence of stem central strand
and of leaf hydroid strand and adaxial costal epidermis. Stem hyalodermis and sporophytes
are absent in the two species of the flora area.
SELECTED REFERENCES Zander, R. H. 1972. Revision of the genus Leptodontium (Musci) in the New World. Bryologist 75:
213–280. Zander, R. H. 1994p. Leptodontium. In: A. J. Sharp et al., eds. The moss flora of Mexico. Mem. New York Bot.
Gard. 69: 260–267.

1. Plants small, on soil or rock; stems short, 1–3 cm; leaves ligulate to oblong-lanceolate,
bordered by 2–3 rows of less papillose, more thick-walled cells . . . . . . . . . . . . . 1. Leptodontium flexifolium
1. Plants larger, arboreal; stems longer, usually 5–10 cm; leaves long-lanceolate, not bordered
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Leptodontium viticulosoides
1. Leptodontium flexifolium (Dickson) Hampe, Öfvers.
Kongl. Vetensk.-Akad. Förh. 21: 227. 1864
Bryum flexifolium Dickson, Fasc. Pl.
Crypt. Brit. 4: [29]. 1801;
Leptodontium flexifolium var.
americanum (Grout) Grout;
L. orcuttii E. B. Bartram; Zygodon
gracilis var. americanum Grout

Stems to 1 cm. Leaves 0.7–0.9
mm, ligulate to short-lanceolate,
bordered distally by 1–5 rows of
less papillose, thick-walled cells; apex broadly acute; costa
ending 2–4 cells before the apex, abaxially papillose;
distal laminal cells 10–12 µm wide, 1:1, walls thin in
medial portion of leaf, lumens quadrate, proximal cells
thin-walled throughout.
Soil, rarely on decorticating bark, rocks; moderate to
high elevations (1400–2200 m); Ariz., N.Mex., N.C.,
Tex.; Mexico; Central America; South America; Europe;
Asia; Africa; Pacific Islands (Hawaii).
Leptodontium flexifolium is a rare species found in
rocky places at higher elevations in the southern
Appalachians and in the southwestern states. The
#

#

#

#

gemmae that are commonly found on stalks in leaf axils
elsewhere were not seen in the flora area. The dentate,
bordered leaves are immediately diagnostic of this species,
while the anatomical characters of the genus will confirm
the identification. Subfossils 40,000 years old have been
found (J. A. Janssens and R. H. Zander 1980) at a site in
the Yukon. Dichodontium pellucidum is commonly
mistaken for this species, but is easily distinguished by
the dentate distal abaxial surface of the costa. Barbula
convoluta is also similar but has quadrate adaxial costal
cells and a distinct stem central strand.
2. Leptodontium viticulosoides (P. Beauvois) Wijk &
Margadant, Taxon 9: 51. 1960
Neckera viticulosoides P. Beauvois, Prodr. Aethéogam., 78.
1805

Varieties 5 (1 in the flora): se United States, Mexico,
Central America, South America, Africa, se Asia, Indian
Ocean Islands.
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LEPTODONTIUM ° HYMENOSTYLIUM

2a. Leptodontium viticulosoides var. sulphureum
(Müller Hal.) R. H. Zander, Bryologist 86: 156. 1983

#
#

#
#

Trichostomum sulphureum Müller
Hal., Syn. Musc. Frond. 2: 626.
1851; Leptodontium excelsum
(Sullivant) E. Britton; L. sulphureum
var. panamense Lorentz;
Syrrhopodon excelsus Sullivant;
Zygodon sullivantii Müller Hal.

Stems to 5 cm. Leaves 2.0–2.5
mm, long-lanceolate, not bordered
by differentiated cells; apex narrowly acute; costa
percurrent, abaxially smooth; distal laminal cells 8–11
µm wide, 1:1 or medially longitudinally elongate to 2:1,
walls thickened throughout the distal portion of the leaf,
lumens irregularly rounded, proximal cell walls thickened
and porose above but thin-walled below.
Mainly on branches of balsam fir (Abies balsamea),
also Sorbus; moderate to high elevations (1700–2100 m);
Ga., N.C., Tenn., Va.; Mexico; Central America; South
America.

Only archegoniate plants of var. sulphureum appear
in the flora area. The description here is based solely on
populations in that area; the variety has otherwise a large
synonymy (see R. H. Zander 1972). The typical variety
is widely distributed, but this one is known only from
the New World. The southern Appalachian plants are
flagellate (with distant leaves that become smaller distally)
in comparison with most populations in Latin America
but are matched by certain specimens from Mexico. The
Appalachian plants are not autoicous as reported by
H. A. Crum and L. E. Anderson (1981); perhaps galls,
seen in some specimens, were mistaken for perigonia.
The distribution of this taxon in the southern
Appalachians is associated with the spread of the balsam
woolly aphid; damaged, defoliating bark is preferentially
colonized by this moss. The priority of the epithet
“sulphureum” at the rank of variety as an autonym is
due to the valid publication of the Lorentz name
L. sulphureum var. panamense.

Hymenostylium

22. HYMENOSTYLIUM Bridel, Bryol. Univ. 2: 81. 1827
and stylos, pillar, alluding to systylius capsule]
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[Greek hymen, membrane,
Patricia M. Eckel

Plants in soft, dense tufts, cushions or sods, yellow- to dark green distally, pale brown proximally,
or sordid brown throughout, occasionally with a red tinge in young leaves. Stems 0.5–7(–10)
cm, often sparingly branched by subfloral innovations, smooth or occasionally scabrouspapillose; transverse section round, rounded-pentagonal, or triangular, hyalodermis usually
absent, sclerodermis present, central strand absent [present]; moderately radiculose proximally,
occasionally to the apex; axillary hairs of around 8 cells, the basal 1–2 cells brownish or
occasionally all cells hyaline. Leaves appressed to appressed-incurved and weakly contorted
when dry, weakly to strongly spreading-recurved when moist; linear- to oblong-lanceolate,
adaxial surface sharply keeled or canaliculate, 0.5–2.8(–3) mm; base scarcely differentiated to
ovate or rectangular, sometimes semi-sheathing proximal to a reflexed distal lamina; distal
margins narrowly recurved along 1 or both sides, or margins of expanded base broadly recurved,
all margins papillose-denticulate to smooth or scalloped-denticulate, occasionally 2-stratose
distally in small to extensive patches, apex sharply to bluntly acute, sometimes apiculate with a
clear cell, acuminate-mucronate, or rarely obtuse to rounded; costa ending 2–6 cells before the
apex or percurrent to excurrent as a stout mucro, costal adaxial cells epapillose, in 4–5 rows,
abaxial cells elongate, 3:1, papillose or smooth, transverse section semi-circular or concave
adaxially, adaxial costal epidermis absent, adaxial stereid band present but absent in depauperate
plants, guide cells 2–4(–6) in one layer, hydroid strand absent, abaxial stereid band well
developed, abaxial epidermis absent or weakly differentiated; basal cells differentiated, typically
firm to occasionally lax medially, rectangular, 2–4:1, even or often strongly irregularly porose,
with narrower rectangular cells extending into a slender, often fragile decurrency; distal laminal
cells typically heterogeneous, larger along the costa grading to distinctly smaller on the margins,
irregularly subquadrate to short-rectangular to porose throughout, 8–12 µm wide, 1–2(–3):1,
cell walls thin to typically incrassate, flat to slightly convex in section, papillae simple and sharp
to 2-fid, 1–3 or more per lumen, centered to scattered, occasionally absent, lumina clear to
pellucid. Specialized asexual reproduction none. Sexual condition dioicous; perigonia gemmate,
terminal; perichaetia terminal, leaves little different from the cauline, somewhat longer, slightly
sheathing. Seta yellow when young, red-brown with age, 0.5–1 cm, twisted clockwise. Capsule
yellow to red-brown, variably globose, ovoid, obovoid, or subcylindric, ca. 0.5–1 mm; operculum
inconstantly systylius, obliquely conic-rostrate, 0.2–1 mm; peristome absent. Calyptra cucullate,
smooth. Spores ca. 17 µm, brownish, finely papillose. KOH laminal color reaction yellow.
Species 15 (1 in the flora): nearly worldwide.
Aside from the gymnostomous capsule, the most important character distinguishing
Hymenostylium from other genera in the flora area is the absence of a stem central strand.
Gymnostomum, with a similar habitat, has a central strand. Species in the peristomate genus
Hennediella, for example, also may have systylius capsules but have central strands in addition
to a laminal marginal border, while the costal adaxial stereid band is absent. The genus
Trichostomum has a stem central strand, as is characteristic of Barbula and Didymodon.
Leptodontium is similarly without a stem central strand, has a strong sclerodermis and
hyalodermis, and reduced costa in cross section, but is distinct by the well-developed peristome,
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toothed leaf margin and nonhygric habitat. Eucladium, also without a central strand, lacks a
sclerodermis, and its costa has both an ab- and adaxial epidermis and two stereid bands.
Hymenostylium is frequently if perhaps not accurately described and illustrated as having no
hyalodermis. However, a large hyalodermis was often present in specimens from the flora area,
this usually collapsed and perhaps overlooked. According to R. H. Zander (1993),
Hymenostylium is phylogenetically related to Leptodontium in the Leptodontieae, whereas
Gymnostomum, a genus into which Hymenostylium is often placed, belongs with the Barbuleae.
Zander, R. H. 1994q. Hymenostylium. In: A. J. Sharp et al., eds. The moss flora of Mexico. Mem.
New York Bot. Gard. 69: 250–252. Zander, R. H. and P. M. Eckel. 1982. Hymenostylium recurvirostrum var. insigne and
Barbula amplexifolia in British Columbia, Canada. Canad. J. Bot. 60: 1596–1600.

SELECTED REFERENCES

1. Hymenostylium recurvirostrum (Hedwig) Dixon,
Rev. Bryol. Lichénol., n. s. 6: 96. 1934
Gymnostomum recurvirostrum
Hedwig, Sp. Musc. Frond., 33.
1801

#
#
#

#

#

Stems slender, fragile, 0.5–7 cm.
Leaves more or less distant; costa
ending 1–2 cells before apex to
percurrent or short-excurrent as a
flat to conical apiculus, occasionally ending in a pellucid cell,
often scalloped along margins by projecting cell walls, at
mid leaf with 2–4 or occasionally several rows of cells
across adaxial surface; costa adaxial surface are U-shaped
in section; basal cells gradually differentiated, elongaterectangular, less to nonpapillose proximally, larger than
distal cells, 20-50 µm, 2–4:1, walls firm, narrower on
the margins, pellucid; distal laminal cells heterogeneous:
subquadrate to short-rectangular or rhomboidal, with
occasional diagonally transverse walls, longitudinally
elongate especially distally near the costa, walls
commonly irregularly thickened to porose, marginal cells
smaller and more quadrate, ca. 7–10(–12) µm wide, 1–
3:1, 1:2, seldom 2-stratose in patches, cell walls
superficially flat to somewhat convex, firm-walled;
papillae low, simple to 2-fid, 1–3(–5) per lumen, dense
to scattered, occasionally absent. Sexual condition
perigonial terminal and often also lateral proximally. Seta
single, (0.04–)0.5–0.9(–1) cm. Capsule urn 0.5–0.9
(–10) mm, often widest at the mouth when dry, exothecial
cells thin- to thick-walled, 1–4:1, stomates phaneropore
at base of capsule; annulus weakly vesiculose. Operculum
ca. 0.5–1 mm, usually attached to the columella at least
in some capsules. Calyptra ca. 1–1.5 mm. Spores ca.
(13–)17–20(–22) µm.
Varieties 5 (2 in the flora): North America; Central
America; South America; Europe; Asia; Africa; Atlantic
Islands; Pacific Islands, Australasia.
#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
#
# ##
#
# #
# # # #
#
#
#

#

#

#

#

#

#

#

#

#

#

# #

Hymenostylium recurvirostrum is distinctive among
similar species in having one laminal margin typically
recurved, the other erect. A character often overlooked
in texts is the universal presence of a long, narrow, fragile
decurrency in the basal angles. Both Gymnostomum
aeruginosum and Eucladium verticillatum have an
adaxial epidermis in the costal section, with papillose
and quadrate cells on the adaxial surface of the costa in
plane view, and the costa profile is round (convex), but
Hymenostylium has long, thin and smooth cells in plane
view because the epidermal layer is not developed, and
the costal profile is convex adaxially, being lunate in
section. In Anoectangium aestivum, as in those two
species, the dense laminal papillae often obscure cell
lumens, but the leaf section shows a very deeply keeled
leaf with the leaf lamina adjacent to the costa nearly
contiguous or touching, showing a deep, narrow channel
in plane view and a circular costa section. The adaxial
stereid band is always absent in A. aestivum, but often
present in H. recurvirostrum. Molendoa sendtneriana is
similar but has a stem central strand, and lateral
perichaetia (like A. aestivum).
1. Leaves 1–1.6 mm, margins narrowly recurved
proximally, rarely 2-stratose distally, base not
differentiated in shape or ovate; stem hyalodermis
variably absent or present, leaf cells mostly evenly
thickened except along the costa; costa in section
depauperate, adaxial stereids (0–)2–4 cells across,
stem sclerodermis of (0–)1–2(–3) layers . . . . . .
. . . . . . . . . . . . . . . . 1a. Hymenostylium recurvirostrum
var. recurvirostrum
1. Leaves (1.6–)2–2.4 mm, margins broadly recurved
proximally, often 2-stratose in patches distally, base
rectangular, flaring, with shoulders; stem
hyalodermis always present, leaf cells distinctly
porose throughout or at the leaf base, especially
along the costa; costa in section robust, adaxial
stereids 6–8(–10) cells across; stem sclerodermis
thick, of 3–5 layers . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . 1b. Hymenostylium recurvirostrum
var. insigne

Hymenostylium
1a. Hymenostylium recurvirostrum (Hedwig) Dixon
var. recurvirostrum
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#
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ˆ

#
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Gymnostomum recurvirostrum var.
commutatum (Mitten) Grout;
G. recurvirostrum var. latifolium
(J. E. Zetterstedt) H. A. Crum;
G. recurvirostrum var. scabrum
(Lindberg) Grout; Hymenostylium
recurvirostrum var. commutatum
(Mitten) Podpera; H. recurvirostrum
var. scabrum (Lindberg) Podpera

·

POTTIACEAE

579

so striking in var. insigne. Variety recurvirostrum exhibits
every combination of characters of var. insigne, in the
thickness and porosity of the lumina, broad to narrow
recurvature of the basal leaf margin(s), confined to the
leaf base to recurved almost to the apex. The cells are
smooth to papillose in every combination, the leaf bases
flare or are narrow. Perhaps most consistent characters
in var. recurvirostrum are the depauperate, that is, weakly
to scarcely developed, costa and the sclerodermis of rather
thickened walls in (0–)1–2(–3) rows.

ˆ

Stem hyalodermis variably present, absent especially in
depauperate plants. Leaves erect-spreading wet or dry,
mostly 1–1.6(–2) mm, margins narrowly recurved
proximally, rarely distally 2-stratose, base not
differentiated in shape or ovate.
Capsules mature late summer–fall. Calcareous regions,
seepy bluffs to moist, seepy ledges and cracks, moist soil
along waterfalls, streams and rivers, limestone and
calcareous rocks and sediments, cedar barrens
(sandstone), forested and more exposed stations; low to
high elevations (0–1900 m); Greenland; Alta., B.C., Man.,
N.B., Nfld. and Labr., N.W.T., N.S., Nunavut, Ont., Que.,
Yukon; Alaska, Ariz., Ark., Calif., Colo., Conn., Fla.,
Idaho, Ill., Ind., Iowa, Maine, Mass., Mich., Minn., Mo.,
Mont., Nev., N.J., N.Mex., N.Y., N.C., Ohio, Pa., S.Dak.,
Tenn., Tex., Utah, Vt., Va., Wash., W.Va., Wis., Wyo.;
Mexico; West Indies; Bermuda; Central America; South
America; Europe; Asia; Africa; Atlantic Islands; Pacific
Islands (New Zealand).
Leaves of var. recurvirostrum in boreal or arctic areas
are regularly strict when wet or dry, smooth and pellucid,
characters previously assigned to var. commutatum, and
seem to be characteristic only of depauperate morphology.
Many of the leaves are deltoid; the stem hyalodermis is
also absent and the sclerodermis reduced to one layer,
the adaxial stereid layer reduced to only two cells.
Collections may have papillae on stems, the papillae often
tall (scabrous) or even taller (horrid), and such collections
may be named var. scabrum or var. latifolium. This
taxonomic designation would be more impressive were
there some associated ecological or geographical
character, which does not seem to be the case. Variety
recurvirostrum is generally treated as one variable taxon
throughout the flora area. S. Flowers (1973) recognized
two more or less geographically distinct morphological
types of var. recurvirostrum in Utah: one with a narrowly
and gradually acuminate apex with a wide base with
erect-patent to patent leaves, the other more abruptly
acute-acuminate, more broad in the distal part of the
leaf (as in var. insigne) with leaves squarrose-recurved.
It is tempting to read intergradations with var. insigne of
British Columbia into Flowers’s description, but every
form of intergradation may be found in var.
recurvirostrum, including the strongly porose leaf cells

1b. Hymenostylium recurvirostrum (Hedwig) Dixon
var. insigne (Dixon) E. B. Bartram, Philipp. J. Sci. 68:
106. 1939
Weissia recurvirostra var. insignis
Dixon, J. Bot. 40: 377. 1902

Stem hyalodermis present. Leaves
sometimes more densely arranged
along the stem than the typical
variety, with a comal tuft; erect to
weakly spreading when dry,
squarrose-recurved when wet,
(1.6–)2–2.4 mm, margins broadly
recurved proximally, often 2-stratose in more or less
extensive patches, base rectangular, flaring, with
shoulders.
Capsules unknown, although eroded setae present in
some specimens. Wet, limey cliffs; low to moderate
elevations (0–1000 m); B.C.; South America (Peru);
w Europe (Scotland, Spain); Asia (China).
In the flora area, var. insigne is known only from British
Columbia at Bridal Veil Falls in the Fraser Valley, and
Moresby Island of the Queen Charlotte Islands. It is
essentially a more massively developed version of the
typical variety and intermediate characters can be
demonstrated in some specimens. The variety can only
be identified with confidence when all characters are
present: a larger, more well-developed costa, the
occurrence of 2-stratose patches marginally distally on
the leaves, the relatively long stems, long leaves, broad
leaf base with broadly and flabbily recurved margins,
long-acuminate apex acuminate into a conical apiculus.
Perhaps the best character of var. insigne is the extremely
thick sclerodermis, the thick-walled hyalodermis and
histologically robust costa in section. The distal cells of
var. insigne have been described as being smooth, but
they are papillose in many specimens, including the type
from Scotland. Laminal papillae are present in specimens
in the flora and when apparently absent they may often
be detected in cross section in the unevenness of the adand abaxial lumen walls. They are less like the single,
sharp papillae of var. recurvirostrum, but are often much
lower, 2-fid or scablike. R. H. Zander and P. M. Eckel
(1982) presented a comparative morphological analysis
of taxa related to or varieties of H. recurvirostrum from
#
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several countries and demonstrated the intergrading
character of var. insigne and var. recurvirostrum. Variety
insigne is an example of gigantism common in the moss
flora of hyperoceanic British Columbia, seen also in
Gymnostomum aeruginosum and Tortella humilis. The
variety resembles Didymodon fallax in its large, longlanceolate leaves, with flaring bases and broadly recurved
margins. Didymodon giganteus has elongate irregular
laminal cells. Both species have stem central strands, as

is the case in the genus Didymodon. The basal cells are
also very thick-walled and irregularly thickened,
resembling those of species of Grimmia. Variety insigne
might be confused with Amphidium mougeotii, which
differs by the tiny, oval laminal papillae organized pole
to pole in longitudinal lines, often clearly evident on the
leaf base and giving a “granular” appearance to the leaf
cells.

·

23. TRIQUETRELLA Müller Hal., Oesterr. Bot. Z. 47: 421. 1897
[Latin triquetrus,
three edged, and -ella, diminutive, alluding to leaves commonly arranged in three rows]
Richard H. Zander
Plants forming mats, yellowish or blackish green distally, brown or blackish proximally. Stems
to 7 cm; hyalodermis absent, sclerodermis present, of 1–3 layers of stereid cells, central strand
present [absent]; axillary hairs to 9 cells in length, the proximal 1–2 cells thick-walled. Leaves
appressed- to spreading-incurved when dry, widely spreading to squarrose, strongly reflexed
when moist; triangular to ovate-triangular, adaxial surface keeled, narrowly channeled along
costa, ca. 2 mm; base ovate, proximal margins long- and broadly decurrent; distal margins
recurved in middle 3/4–4/5 of leaf, entire to weakly serrulate near apex; apex narrowly acute to
shortly acuminate; costa percurrent, adaxial outgrowths absent, adaxial cells elongate, in 2(–4)

