Flora of North America, Volume 27, 2007
596

POTTIACEAE

·

Tortula

low, to 50 µm; operculum 0.6–1 mm. Spores 8–12 µm,
spheric, finely papillose or essentially smooth.
Capsules mature spring–summer. Calcareous rock,
often on bricks or walls; low to moderate elevations; B.C.,
Nfld. and Labr. (Nfld.), Nunavut, Ont.; Ala., Alaska,
Ariz., Ark., Calif., Colo., D.C., Fla., Ga., Iowa, Ky., La.,
Md., Mich., Mo., Nev., N.J., N.Y., N.C., N.Dak., Okla.,
Oreg., Pa., S.C., Tenn., Tex., Utah, Va., Wash., W.Va.;
West Indies; s South America; Europe; Asia; Africa;
Atlantic Islands; Pacific Islands (New Zealand); Australia.
Tortula muralis, T. brevipes, and T. plinthobia form
an apparently intergrading cline in sporophyte characters,
sexual condition, and elaboration of the leaf border.
There may be evolutionary advantages associated with
such variability, but specimens are occasionally difficult
to name satisfactorily. The laminal border of 2–4 rows
of thicker walled cells is usually hidden in the margin
recurvature except at the leaf apex.

The degenerate peristome is the major distinguishing
trait of Tortula plinthobia, which is widespread but
endemic to the flora area. It is doubtfully distinct from
T. muralis at the species level, and the similar gametophyte
coupled with the flattened, weakly twisted 16 teeth, each
divided into 2 branches, indicates that this peristome type,
also associated with the old genus Desmatodon, is not in
itself a trait implying taxonomic distinction at the genus
level.
11. Tortula porteri (James) Brotherus in H. G. A. Engler
and K. Prantl, Nat. Pflanzenfam. 214[I,3]: 430. 1902
Desmatodon porteri James in C. F.
Austin, Musci Appalach., 123.
1870; D. fisherae H. A. Crum

Leaves broadly ovate-lanceolate,
apex broadly acute or occasionally
rounded, not or weakly apiculate,
margins plane, always distinctly
bordered nearly throughout with
2–4 rows of narrower, thickerwalled, smooth or weakly papillose cells; costa percurrent
or ending in an apiculus, lacking an adaxial pad of cells,
distally of even thickness, 4(–6) cells across adaxial
surface; distal laminal cells hexagonal or sometimes
subquadrate, width 11–15 µm, 1:1; hollow-papillose
medially. Sexual condition dioicous. Sporophytes
exerted. Seta 0.5–0.8(–1) cm. Capsule stegocarpic, not
systylius, cylindric, erect and nearly straight, urn 1.1–
1.5(–1.8) mm; peristome 200–350 µm, weakly twisted,
teeth of 32 rather short filaments variously anastomosing
proximally, basal membrane 60–100 µm; operculum 0.4–
0.8 mm. Spores 8–10 µm, spheric, finely papillose or
nearly smooth.
Capsules mature spring. Limestone or dolomitic rock;
low to moderate elevations; Ont., Que.; Ark., Ill., Ind.,
Kans., Ky., Mo., N.J., Ohio, Okla., Pa., Tenn., Vt., Va.,
W.Va.; South America (Venezuela).
A report of Tortula porteri by Ced. L. Porter (1937)
from Wyoming is doubtful. This species is quite like
Hennediella in leaf traits such as plane margins, flattened
superficial laminal cell walls, and border of elongate,
thick-walled cells, but is yellow in KOH solution and
lacks marginal teeth. The two genera intergrade
somewhat and a less arbitrary distinction than simple
emphasis on KOH color reaction awaits more study. This
species is distinguished from T. obtusifolia by the more
acute leaves with plane margins.
#

#

#

10. Tortula plinthobia (Sullivant & Lesquereux)
Brotherus in H. G. A. Engler and K. Prantl, Nat.
Pfanzenfam. 214[I,3]: 430. 1902
Desmatodon plinthobius Sullivant
& Lesquereux in A. Gray, Manual
ed. 2, 628. 1856

Leaves ovate to long-ovate,
occasionally ovate-lanceolate,
apex broadly acute to rounded,
short- to long-awned, margins
recurved or revolute in distal 4/5
to apex or nearly so, not bordered;
costa short- to long-excurrent, lacking an adaxial pad of
cells, distally narrow, 4(–6) cells across the convex adaxial
surface; distal laminal cells hexagonal, 10–13 µm wide,
1:1, strongly papillose with 2-fid papillae. Sexual
condition apparently dioicous but probably monoicous,
uncommonly clearly autoicous. Sporophytes exerted.
Seta 0.6–1 cm. Capsule stegocarpic, cylindric, erect and
nearly straight, urn length ca. 2 mm; peristome often
dehiscent with the operculum, ca. 120–200 µm, teeth of
16 flattened, irregular, oblong segments, weakly twisted,
variously divided into 2 branches, basal membrane absent
but teeth cohering basally, or present and low; operculum
0.5–1 mm. Spores 8–10 µm, spheric, finely papillose or
essentially smooth.
Capsules mature spring. Calcareous rocks,
sedimentary outcrops, concrete, mortar, pavements,
walls; low to moderate elevations; Ala., Calif., Colo., Fla.,
Ga., Ill., Ind., Iowa, Kans., Ky., La., Miss., Mo., Nebr.,
Nev., N.J., N.Mex., N.C., Okla., Pa., S.C., Tex., Utah,
Wis.
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12. Tortula obtusifolia (Schwägrichen) Mathieu, Fl.
Gén. Belgique 2: 48. 1853
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Barbula obtusifolia Schwägrichen,
Sp. Musc. Frond. Suppl 1(1): 129,
plate 31. 1811; Desmatodon
arenaceus Sullivant; D. coloradensis
Grout; D. obtusifolius
(Schwägrichen) Schimper

Leaves ovate to ligulate, apex
rounded or occasionally broadly
acute, apiculate, margins strongly
recurved or revolute in distal 4/5 of leaf, sometimes
bordered distally with (2–)4 rows of thicker-walled cells,
or occasionally border of rhomboidal, smooth cells
commonly hidden in recurvature; costa ending in apiculus
or occasionally percurrent or subpercurrent, lacking an
adaxial pad of swollen cells or this poorly developed,
distally not broadening, to 5–6 cells across the convex
adaxial surface; distal laminal cells hexagonal or
subquadrate, 10–13 µm wide, 1:1, strongly papillose with
2-fid or multiplex papillae. Sexual condition autoicous,
but plants often bearing only antheridia or archegonia.
#

#
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#
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Sporophytes exerted. Seta 0.5–0.8 cm. Capsule
stegocarpic, cylindric or ovate, erect and nearly straight,
urn 1–2.5 mm; peristome rudimentary or to 500 µm,
teeth 16, irregular, divided to base and filamentous when
long, straight or twisted, basal membrane very low or
absent; operculum 0.7–1 mm. Spores 9–11(–15) µm,
spheric, finely papillose or essentially smooth.
Capsules mature spring–fall. Soil, rock, limestone,
calcareous sandstone, stone walls, crevices, ledges; low
to high elevations (0–3300 m); Alta., B.C., Man., N.B.,
Ont., Que.; Alaska, Ariz., Calif., Colo., Ga., Ind., Iowa,
Kans., Mich., Minn., Mo., Mont., Nebr., N.J., N.Mex.,
Ohio, Okla., Pa., S.Dak., Tenn., Tex., Utah, Wash., Wis.,
Wyo.; Europe; Asia; Africa.
The variation in peristome development of Tortula
obtusifolia is considerable, and matches intraspecifically
the variation between the peristomes of species previously
recognized in the segregate genus Desmatodon and in
Tortula in the strict sense. This species may be confused
with T. atrovirens but the latter has a massive pad of
bulging cells on the costa.
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13. Tortula truncata (Hedwig) Mitten in F. D. Godman,
Nat. Hist. Azores, 297. 1870
Gymnostomum truncatum Hedwig,
Sp. Musc. Frond., 30. 1801; Pottia
truncata (Hedwig) Bruch &
Schimper
#

#

Leaves obovate to spatulate, apex
broadly acute or occasionally
rounded, short-awned, margins
plane or rarely weakly recurved
proximally, weakly bordered
distally with 2–4 rows of slightly thicker-walled cells;
costa excurrent, lacking an adaxial pad of cells, distally
narrow, 2 cells across the convex or plane adaxial surface;
distal laminal cells irregularly hexagonal, width 18–22
(–27) µm wide, 1:1, smooth. Sexual condition autoicous.
Sporophytes exerted. Seta 0.25–0.4(–0.6) cm. Capsule
stegocarpic, not systylius, urceolate or obovate, erect and
nearly straight, urn 0.6–1 mm; peristome absent;
operculum 0.3–0.5 mm. Spores 25–30 µm, spheric,
densely papillose.
Capsules mature fall–spring. Soil, calcareous soil with
grasses, fields, lawns, roadsides; low to moderate
elevations; B.C., N.B., N.S., Ont., Que., Sask.; Conn.,
Ill., Maine, Md., Mass., Mich., Minn., N.J., N.Y., Pa.,
R.I., Vt., Wash., Wis.; s South America; Europe; Asia;
n Africa; Atlantic Islands; Pacific Islands (New Zealand);
Australia.
Both Tortula truncata and T. modica may have distinct
denticulations near the leaf apex or nearly throughout,
and this can be more pronounced in the latter, which
usually has papillose laminae.
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14. Tortula modica R. H. Zander, Bull. Buffalo Soc. Nat.
Sci. 32: 226. 1993

#
#
#

Gymnostomum intermedium Turner,
Muscol. Hibern. Spic., 7, plate 1,
figs. a–c. 1801, not Tortula
intermedia (Bridel) De Notaris 1838;
Pottia intermedia (Turner) Fürnrohr;
P. truncata var. major (F. Weber &
D. Mohr) Bruch & Schimper

Leaves obovate to spatulate, apex
broadly acute or occasionally
rounded, short-awned, margins weakly recurved
proximally or occasionally plane, weakly bordered
distally with 2–4 rows of slightly thicker-walled cells;
costa excurrent, lacking an adaxial pad of cells, distally
narrow, 2–3 cells across the convex adaxial surface; distal
laminal cells irregularly hexagonal or sometimes
rectangular, width 20–25(–29) µm wide, 1(–2):1, smooth
or 1-papillose (best seen in section). Sexual condition

autoicous. Sporophytes exerted. Seta 0.4–0.6 cm.
Capsule stegocarpic, not systylius, short-cylindric, erect
and nearly straight, urn 1–1.5 mm; peristome absent or
rudimentary; operculum ca. 0.5 mm. Spores 30–35 µm,
spheric, densely papillose.
Capsules mature fall–spring. Calcareous soil, old
fields, pastures, rocky areas; low and moderate elevations;
Ont.; N.Y., Pa.; Europe; Asia; n Africa.
A report of Tortula modica from Mexico was excluded
by R. H. Zander (1993). The distribution and characters
of this uncommon species were discussed by H. A. Crum
and L. E. Anderson (1981), P. M. Eckel (1987), and
C. Williams (1966b). Essentially, Tortula modica is a
high polyploid (n = 52) taxon distinguished from
T. truncata by the larger habit, leaf margins usually
recurved proximally, capsules slightly longer, shortcylindric, not tapering to the base, and peristome
sometimes present though rudimentary.
15. Tortula hoppeana (Schultz) Ochyra, Bryologist 107:
499. 2005
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Trichostomum hoppeanum Schultz
in C. F. Hornschuch, Syll. Pl. Nov. 2:
140. 1828; Desmatodon latifolius
(Hedwig) Bridel; D. latifolius var.
muticus (Bridel) Bridel; Tortula
eucalyptrata Lindberg; T. euryphylla
R. H. Zander

Leaves ovate to oblong, apex
broadly acute or occasionally
rounded, apiculate or short- to long-mucronate,
occasionally short-awned, margins recurved in middle
2/3 of leaf or occasionally almost plane, not or very weakly
bordered distally with ca. 2 rows of rhomboid, less
papillose cells; costa subpercurrent, percurrent or
excurrent, lacking an adaxial pad of cells, distally narrow,
2–3 cells across the convex adaxial surface; distal laminal
cells hexagonal, 15–20 µm wide, 1:1, densely papillose
with several 2-fid papillae. Sexual condition autoicous.
Sporophytes exerted. Seta 0.9–1.2(–1.9) cm. Capsule
stegocarpic, rarely systylius, cylindric, erect and nearly
straight, urn 1.5–2(–2.8) mm; peristome (150–)300–350
length µm, teeth 16, usually not twisted, divided to near
the base or perforate basally, the teeth often basally fused
in 2s or 4s, basal membrane very low; operculum 0.7–1
mm. Spores ca. 20–23(–25) µm, spheric or elliptic,
densely papillose.
Capsules mature summer. Soil, calcareous silt; low
(in northern regions) to high elevations of over 3300 m;
Greenland; Alta., B.C., Nfld. and Labr., N.W.T., Nunavut,
Que., Yukon; Alaska, Ariz., Calif., Colo., Idaho, Mich.,
Mont., Nev., N.Mex., Oreg., Utah, Wash., Wyo.; Europe;
Asia; n Africa; Atlantic Islands (Iceland).

Tortula
Care must be taken to not be confused by recent
nomenclatural changes involving the epithet “latifolia”
in the Pottioideae. Pottia latifolia is now to be found in
Stegonia; Desmatodon latifolius is now Tortula
hoppeana; Tortula latifolia is now Syntrichia latifolia.
The strong 2-fid laminal papillae of Tortula hoppeana
are distinctive, contributing to a crenulate leaf margin at
the apex, which is surmounted, excepting specimens with
muticous leaves, by a narrow, long mucro of smooth,
clear, elongate cells. This is a very common species in
subalpine and alpine areas, and in tundra. The present
treatment agrees with modern perception (L. E. Anderson
et al. 1990; M. J. Cano et al. 2006) that the muticousleaved variant, which has much the same distribution as
the piliferous expression, is not worth recognizing. The
peristome teeth are essentially 16 but are commonly
paired or in larger groups. Like T. cernua, T. laureri, T.
leucostoma, T. obtusifolia, and T. systylia, this species
has a capsule mainly maturing in summer, a feature
supporting recognition of the group under the name
Desmatodon, but possibly at only the subgenus level.
16. Tortula leucostoma (R. Brown) Hooker & Greville,
Edinburgh J. Sci. 1: 294. 1824
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Barbula leucostoma R. Brown,
Chlor. Melvill., 40. 1823;
Desmatodon leucostoma (R. Brown)
Berggren; D. suberectus (Hooker)
Limpricht; Tortula suberecta Hooker

Leaves ovate-lanceolate or
occasionally ovate, apex broadly
acute or rounded-acute, piliferous,
margins recurved in middle 2/3 of
leaf or more, not or weakly bordered distally with ca. 2
rows of less papillose, thicker-walled cells, to ca. 2:1; costa
long-excurrent, lacking an adaxial pad of cells, distally
narrow, 2–3 cells across the convex adaxial surface; distal
laminal cells hexagonal, 13–20 µm wide, 1:1, densely
papillose with several 2-fid papillae. Sexual condition
autoicous or paroicous. Sporophytes exerted. Seta 0.4–
1.9 cm. Capsule stegocarpic, short-cylindric, erect and
nearly straight, urn 1.5–2 mm; peristome 300–500 length
µm, teeth 16, divided to near the base or perforate basally,
the teeth often basally fused into a low basal membrane
ca. 50 µm; operculum 0.5–0.6 mm. Spores ca. 23–25
µm, spheric, densely papillose.
Capsules mature summer. Soil, silt, clay, especially
calcareous substrates, occasionally runways and burrows
of small mammals, typically subarctic, Arctic and alpine
habitats; low to high elevations (0–3700 m); Greenland;
B.C., Nfld. and Labr., N.W.T., Nunavut, Yukon; Alaska,
Ariz., Calif., Colo., Mont., Wash.; Europe; Asia.
#
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Tortula leucostoma and T. guepinii were considered
by W. C. Steere (1939c) to be probably subspecies of T.
hoppeana (as Desmatodon latifolius). This species differs
from T. hoppeana largely by the tapering leaf with
piliferous costa, and perhaps the somewhat shorter seta.
17. Tortula guepinii (Bruch & Schimper) Brotherus in
H. G. A. Engler and K. Prantl, Nat. Pflanzenfam.
214[I,3]: 430. 1902
Desmatodon guepinii Bruch &
Schimper, Bryol. Europ. 2: 58, plate
133. 1843

Leaves ovate to short-elliptic, apex
broadly acute, awned, margins
recurved in mid 4/5 of leaf, usually
bordered distally with 2–4 rows of
smooth or less papillose, somewhat thicker-walled cells; costa
excurrent in the awn, lacking an adaxial pad of cells,
distally narrow, 2–4 cells across the convex adaxial
surface; distal laminal cells hexagonal, 16–19 µm wide,
1:1, papillose with 4–6 1- to 2-fid papillae. Sexual
condition autoicous. Sporophytes exerted. Seta 0.7–0.8
cm. Capsule stegocarpic, not systylius, cylindric, erect
and nearly straight, urn 1.2–1.4 mm; peristome ca. 500
µm, of 16 teeth, weakly twisted, divided to below the
middle, basal membrane to 75 µm high; operculum ca.
0.8 mm. Spores 13–18 µm, spheric, papillose.
Capsules mature spring. Soil; low elevations; Ariz.,
Calif., Colo., Nev., N.Mex., Tex., Wyo.; Mexico (Baja
California); sw Europe.
Tortula guepinii resembles T. hoppeana of montane
and subarctic distribution in North America and
elsewhere, but it is smaller, with leaves less than 2 mm,
and cells of the leaf margin are distinctly less papillose at
the apex. Tortula plinthobia of the southeastern and
southwestern United States has distal laminal cells only
10–13 µm wide.
#
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18. Tortula systylia (Schimper) Lindberg, Musc. Scand.,
20. 1879
Desmatodon systylius Schimper,
Flora 28: 145. 1845

#
#

Leaves obovate to occasionally
ovate, apex acute or broadly acute,
awned, margins recurved or plane
proximally, not bordered; costa
excurrent into the awn, lacking an
adaxial pad of cells, distally
narrow, 2–3 cells across the
convex adaxial surface; distal laminal cells hexagonal to
rhomboidal, width 15–22 µm wide, 1:1 near apex but
#
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elongate at mid leaf and basally, smooth. Sexual
condition autoicous. Sporophytes exerted. Seta 0.8–1.1
cm. Capsule systylius, short-cylindric, erect and nearly
straight, urn 1.5–2 mm; peristome 200–250 µm, teeth
16, straight, divided to near base but variously fused or
perforate, basal membrane low; operculum 0.5–0.7 mm.
Spores 22–30(–35) µm, spheric, warty papillose.
Capsules mature summer. Soil in rock crevices, tundra;
high elevations (to 3700 m); Greenland; Alta., B.C., Man.,
Nfld. and Labr. (Nfld.), N.W.T., Nunavut, Que., Yukon;
Alaska, Calif., Colo., Wyo.; Europe; Asia.
Tortula systylia may be confused with Stegonia but
the latter has a distinct triangle of echlorophyllose cells
at the apex of the much broader leaves. It is similar also
to T. hoppeana, but the laminal cells are smooth. After
dehiscence, the systylius capsules retain a raised
operculum on the columellar stalk.
19. Tortula inermis (Bridel) Montagne, Arch. Bot.
(Leipzig) 1: 136. 1832
Syntrichia subulata var. inermis
Bridel, Bryol. Univ. 1: 581. 1826;
S. inermis (Bridel) Bruch

Leaves lingulate, apex roundedacute, apiculate to short-mucronate, margins recurved from base
to near the apex, not bordered;
costa subpercurrent, percurrent or
very short-excurrent, lacking an
adaxial pad of cells but distally narrowing or weakly
thickened, 3–4(–5) cells across the convex adaxial surface;
distal laminal cells hexagonal, (12–)15–18 µm wide, 1:1,
strongly papillose with 4–5 2-fid papillae. Sexual
condition gonioautoicous. Sporophytes exerted. Seta
1.2–1.5(–2.5) cm. Capsule stegocarpic, not systylius,
cylindric, erect and nearly straight, urn usually 3–4 mm;
peristome length 1000–1500 µm, teeth of 32 filaments
twisted at least one full turn, basal membrane 300–600
µm; operculum 1.3–1.6(–2) mm. Spores 11–15 µm,
spheric, finely papillose.
Capsules mature spring. Soil, rock; low to high
elevations (0–2000 m); Ariz., Calif., Colo., Nev., N.Mex.,
S.Dak., Tex., Utah, Wyo.; Mexico (Baja California,
Chihuahua, Sonora); Europe; s Asia; n Africa.
Tortula inermis has the aspect of a Syntrichia with its
ligulate, apiculate leaves and strong costa, but the plant
is yellow or orange in KOH solution, and the costal
section reveals a rounded stereid band. It is related to T.
subulata and T. mucronifolia but the lack of a strong
mucro and the narrow but nearly complete recurving of
the leaf margins are diagnostic.
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20. Tortula subulata Hedwig, Sp. Musc. Frond., 122,
plate 27, figs. 1–3. 1801

Leaves oblong-lanceolate to longelliptical, apex acute, mucronate,
margins recurved at base,
bordered in proximal 2 / 3 to
throughout with 3–5 rows of
thicker-walled cells, 1–3:1; costa
short-excurrent, lacking an
adaxial pad of cells, distally very
gradually narrowing, 3–5 cells
across the weakly convex adaxial surface; distal laminal
cells rounded-hexagonal, (10–)15–18 µm wide, 1:1,
strongly papillose with 4–5 2-fid papillae. Sexual
condition autoicous. Sporophytes exerted. Seta 1–3 cm.
Capsule stegocarpic, not systylius, cylindric, erect and
nearly straight, urn 4–6 mm; peristome 1700–2000 µm,
teeth of 32 filaments twisted at least 1 full turn, basal
membrane high, ca. 1000 µm; operculum ca. 1.5–2.5 mm.
Spores (8–)12–18 µm, spheric, finely papillose.
Capsules mature spring–early summer. Soil; low to
moderate elevations; Alta., B.C.; Calif., Colo., Ill., Mont.,
Oreg., Utah, Wash.; Europe; Asia; n Africa.
Forms of Tortula subulata may approach T.
mucronifolia in the indistinct laminal border, though the
laminal cells are quite papillose. The European var.
angustata (Schimper) Limpricht, characterized by
narrower leaves, a more acute, denticulate apex, with a
stronger border, is not recognized here because North
American plants that approach this variant fully
intergrade with the typical variety (see discussion by W.
C. Steere 1939c). The former has recently been
recognized on the basis of molecular data by M. J. Cano
et al. (2005) under the name T. schimperi Cano, Werner
& Guerra. The cladogram branch arrangement, however,
had only a 0.77 posterior probability of not being
imbedded among specimens of T. subulata and only one
morphological trait (the 2-stratose basal leaf margin) was
selected post hoc as meaningful, a multiple test problem
in statistics. Of the six specimens of T. schimperi analyzed
and molecularly segregated, four were from Europe and
two from California, which indicates at least one shared
molecular trait. Further research, however, is needed,
given odd segregation patterns in T. subulata in the strict
sense.
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Cano, M. J., O. Werner, and J. Guerra. 2005.
A morphometric and molecular study in Tortula subulata complex
(Pottiaceae, Bryophyta). Bot. J. Linn. Soc. 149: 333–350.
SELECTED REFERENCE

·

Tortula
21. Tortula mucronifolia Schwägrichen, Sp. Musc.
Frond. Suppl. 1(1): 136, plate 34. 1811

Leaves oblong-lanceolate to
obovate or long-elliptic, apex
rounded-acute, mucronate to
short-awned, margins recurved at
base or somewhat higher, not
bordered or bordered at base with
3–5 rows of thicker-walled cells,
1–3:1; costa excurrent, lacking an
adaxial pad of cells, distally very
gradually narrowing, 3–5 cells across the weakly convex
adaxial surface; distal laminal cells rounded-hexagonal,
14–20(–28) µm wide, 1:1, not papillose or very weakly
so. Sexual condition autoicous. Sporophytes exerted.
Seta 1–2 cm. Capsule stegocarpic, not systylius, cylindric,
erect and nearly straight, urn 3–6 mm; peristome 1700–
2000 µm, teeth of 32 filaments twisted at least 1 full
turn, basal membrane high, ca. 1000 µm; operculum ca.
1–2 mm. Spores 12–18 µm, spheric, finely papillose.
Capsules mature summer. Soil, calcareous soil, silt,
rock, cliffs, walls; low to high elevations (0–2700 m);
Greenland; Alta., B.C., Man., N.B., Nfld. and Labr.
(Nfld.), N.W.T., N.S., Nunavut, Ont., Que., Sask., Yukon;
Alaska, Ariz., Calif., Colo., Conn., Idaho, Ill., Ind., Iowa,
Mass., Mich., Minn., Mont., Nebr., Nev., N.Mex., N.Y.,
N.Dak., Ohio, Oreg., Pa., S.Dak., Utah, Vt., Wash., Wis.,
Wyo.; Europe; n Asia; Africa.
Tortula mucronifolia is quite close to T. subulata,
differing largely in the clear medial laminal cells of the
former, which are not or rarely papillose, and the marginal
border less strongly developed or absent. Where their
ranges overlap, intermediates may be found.
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22. Tortula laureri (Schultz) Lindberg, Öfvers. Kongl.
Vetensk.-Akad. Förh. 21: 243. 1864
Trichostomum laureri Schultz, Flora
10: 163. 1827; Desmatodon laureri
(Schultz) Bruch & Schimper

#
#
#

#

Leaves elliptic, apex broadly acute
to rounded-acute, mucronate or
apiculate, occasionally obtuse,
margins recurved at mid leaf,
bordered throughout or in lower
2/3 with 2(–3) rows of narrower,
short- to long-rectangular, thicker-walled, somewhat less
papillose cells that are 1–2-stratose; costa percurrent or
short-excurrent, lacking an adaxial pad of cells, distally
narrow, 3–4 cells across the convex adaxial surface; distal
laminal cells hexagonal to rectangular, 16–21 µm wide,
1–2:1, strongly 2-fid papillose. Sexual condition
autoicous. Sporophytes exerted. Seta 0.9–1.5 cm.
Capsule stegocarpic, not systylius, cylindric, horizontal
#

#

#

#

#

#
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or pendent, nearly straight, urn 1.8–2.5 mm; peristome
300–500 µm, teeth 16, weakly twisted to twisted 1 turn,
divided nearly to the base into 2–3 branches and variously
perforate, basal membrane low, ca. 50 µm; operculum
0.5–1.2 mm. Spores 18–23(–35) µm, spheric, densely
papillose.
Capsules mature summer. Soil, rock crevices, especially
calcareous substrates, tundra, essentially subalpine; high
elevations (2800–3800 m); Greenland; Alta., B.C., Nfld.
and Labr. (Nfld.), N.W.T., Nunavut; Alaska, Colo.,
Mont., Utah; Europe; Asia; s Africa.
23. Tortula cernua (Huebener) Lindberg, Musc. Scand.,
20. 1879

#
#
#

#

#

#

#

#

#

#

#

#

#

#

#

Dermatodon cernuus Huebener,
Muscol. Germ., 117. 1833;
D. randii (Kennedy) Lazarenko;
Pottia randii Kennedy; Tortula
randii (Kennedy) R. H. Zander

# #

Leaves elliptic, apex broadly acute
to rounded-acute, mucronate or
apiculate, margins recurved at mid
leaf, bordered throughout or in
lower 2/3 with 2(–3) rows of narrower, short- to longrectangular, thicker-walled cells that are 1–2-stratose;
costa percurrent or short-excurrent, lacking an adaxial
pad of cells, distally narrow, 3–4 cells across the convex
adaxial surface; distal laminal cells hexagonal to
rectangular, (13–)16–24(–28) µm wide, 1–2:1, not or
rarely very weakly papillose. Sexual condition autoicous.
Sporophytes exerted. Seta 0.6–1.2 cm. Capsule
stegocarpic, not systylius, short-cylindric and curved or
ovoid and bilaterally symmetrical, nodding or
occasionally nearly horizontal, urn 1–1.8 mm; peristome
weak, ca. 100–200 µm, teeth 16, not twisted, divided
nearly to the base into 2–3 branches and variously
perforate, basal membrane very low or absent, or
rudimentary or fragmentary and attached to the inside
of the operculum; operculum 0.2–1.5 mm. Spores 25–
35 µm, spheric, densely papillose.
Capsules mature summer. Soil, limestone; low to
moderate elevations; Greenland; Alta., B.C., Man., N.B.,
Nfld. and Labr. (Nfld.), N.W.T., N.S., Nunavut, Ont.,
Que., Sask., Yukon; Alaska, Ariz., Colo., Ill., Iowa,
Maine, Mont., Nev., N.Dak., Ohio, Utah, Wis., Wyo.;
Europe; Asia.
Tortula cernua differs from T. laureri in the usually
smooth laminal cells, the mostly ovoid and bilaterally
symmetrical capsule inclined to horizontal, and peristome
not twisted. Its range is more southerly and at lower
elevations. The small and fragile peristome commonly
falls with the operculum, being attached to its inner
surface, and the capsule may appear gymnostomous.
Given that the uncommon T. randii is only distinguished
#

#

#

#

#

#

#

#

#
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from T. cernua by the apparent absence of a peristome
and has much the same range, and all specimens of that
species I have seen are indeed peristomate or, as in A. J.
Grout, N. Amer. Musci Perf. 197, MO, have smooth
fragments of a peristome attached to the inner surface of
the operculum, I agree with J. M. Holzinger (1925) that
it should not be recognized as distinct.

25. Tortula amplexa (Lesquereux) Steere in A. J. Grout,
Moss Fl. N. Amer. 1: 233. 1939
Barbula amplexa Lesquereux, Trans.
Amer. Philos. Soc., n. s. 13: 5. 1865;
Syntrichia amplexa (Lesquereux)
R. H. Zander
#

Leaves ovate to elliptic,
occasionally lingulate, apex
rounded and muticuous, margins
weakly recurved in proximal 1/2 of
leaf, weakly bordered in distal 2/3
of leaf with 2–6 rows of thicker-walled, smaller cells
(sometimes weak or patchy); costa percurrent or ending
2–6 cells before the apex, lacking an adaxial pad of cells,
distally narrow, 2(–3) cells across adaxial surface; distal
laminal cells hexagonal, width 13–18(–25) µm, 1:1,
weakly papillose. Sexual condition dioicous.
Sporophytes exerted. Seta 0.5–1(–1.5) cm. Capsule
stegocarpic, not systylius, cylindric, erect and nearly
straight, urn 1.5–2 mm; peristome of 32 twisted filaments,
basal membrane low; operculum 1–1.5 mm. Spores 9–
13 µm, spheric, essentially smooth.
Capsules mature late summer. Soil, stones, near
springs, dry washes, lowlands; low elevations; B.C., Man.;
Ariz., Calif., Wash.; Europe (United Kingdom).
Tortula amplexa is similar to T. inermis but the latter
is autoicous and lacks the leaf border. The lax areolation,
sheathing perichaetial leaves, and weak development of
the laminal papillae distinguish it from the similar T.
bolanderi. This species is thought to spread by rhizoidal
propagula through inadvertent human agency (A. G. Side
and H. L. K. Whitehouse 1974).
#

#

24. Tortula atrovirens (Smith) Lindberg, Öfvers. Kongl.
Vetensk.-Akad. Förh. 21: 236. 1864

#

Grimmia atrovirens Smith in J. E.
Smith et al., Engl. Bot. 28: plate
2015. 1809; Desmatodon
californicus Lesquereux;
D. convolutus (Bridel) Grout

#

#

Leaves ovate to lingulate, apex
broadly acute to rounded,
apiculate or mucronate, margins
revolute or occasionally plane,
often bordered proximally with rectangular cells usually
hidden in the revolute margins; costa percurrent or ending
in apiculus or short mucro, with an adaxial pad of swollen
cells similar to those of the lamina, distally broad,
(4–)6(–8) cells across adaxial surface; distal laminal cells
subquadrate, 9–13(–18) µm wide, µm, 1:1; strongly
papillose. Sexual condition autoicous. Sporophytes
exerted. Seta 0.6–1.2 cm. Capsule stegocarpic, not
systylius, cylindric to ellipsoidal, erect and nearly straight,
urn 0.9–1.5 mm; peristome commonly 210–390 µm, teeth
of 32 filaments, weakly twisted, occasionally rudimentary,
basal membrane 40–50 µm; operculum 0.5–0.7 mm.
Spores 15–18 µm, broadly ellipsoidal, nearly smooth.
Capsules mature winter–spring. Exposed soil, volcanic
ash, rock, often calcareous; low to high elevations (0–
2200 m); Alta., B.C.; Ariz., Calif., Colo., Idaho, Minn.,
Nev., N.Mex., Tex., Utah; Mexico; South America;
Europe; Asia; Africa; Atlantic Islands; Pacific Islands
(Hawaii, New Zealand); Australia.
Tortula atrovirens has a massive pad of bulging cells
covering the costa, and may be mistaken for a
Crossidium, which, however, has a ventral pad of
filaments. It is somewhat similar to T. obtusifolia, which
also has weakly differentiated, smooth, somewhat
elongate marginal cells, but that species of more mesic
climates and more northern latitudes has spatulate leaves
lacking an adaxial pad.
#

#

#

#

#

#

#

#

#

#

26. Tortula bolanderi (Lesquereux & James) M. Howe,
Erythea 4: 51. 1896

#

#
#

Barbula bolanderi Lesquereux &
James, Trans. Amer. Philos. Soc.,
n. s. 13: 5. 1896; B. carnifolia
Müller Hal. & Kindberg; Syntrichia
bolanderi (Lesquereux) R. H.
Zander

#

Leaves long-ovate, elliptic or
lingulate, apex rounded and shortapiculate or muticuous, margins
weakly recurved in proximal 1/2 of leaf, weakly bordered
in distal 1/2–3/4 of leaf with (2–)4–6 rows of thicker-walled,
smaller cells; costa subpercurrent, percurrent or shortly
excurrent as a small, sharp mucro, lacking an adaxial
pad of cells, distally somewhat narrow, 3–4 cells across
adaxial surface; distal laminal cells hexagonal, width 13–
18(–24) µm, 1:1, strongly papillose. Sexual condition
dioicous. Sporophytes exerted. Seta 0.9–1.5 cm. Capsule
stegocarpic, not systylius, cylindric, erect and nearly
straight, urn 1.5–2.5 mm; peristome of 32 twisted

Tortula
filaments, basal membrane low; operculum 1–1.5 mm.
Spores 13–15 µm, spheric, essentially smooth.
Soil, rock; low to high elevations (0–1700 m); B.C.;
Calif., Oreg., Wash.; Europe (France, Spain).
Both Tortula bolanderi and T. amplexa differ from
other species of the genus in the red color of the leaves in
nature, a trait of Syntrichia. The costal section, however,
exhibits a rounded stereid band rather than the semilunate
shape of the latter.
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Excluded Species:
Tortula wilsonii (Hooker) R. H. Zander
This uncommon species of Europe, Asia, and northern
Africa was reported for British Columbia by T. T.
McIntosh (1989) from a specimen that proved to be a
species of Pterygoneurum, possibly new, with rather
variable expression of the costal lamellae, dense papillae
on the medial cells, and a triangle of smooth rhomboid
cells comprising the erose leaf apex, possibly the same as
that reported but not described by B. M. Murray (1992).

27. STEGONIA Venturi, Rev. Bryol. 10: 96. 1883
concave, protecting leaves]

·

[Greek stego, cover, alluding to
Richard H. Zander

Pottia sect. Stegonia (Venturi) Müller Hal.
Plants gregarious, bulbiform, white to whitish green distally, brown proximally. Stems to 3
mm; hyalodermis absent, sclerodermis absent, central strand present; axillary hairs ca. 3–6 cells
in length, proximal 2 cells firm-walled. Leaves appressed when dry, appressed or loosely involute
distally, weakly spreading when moist; nearly circular to very broadly ovate, sometimes elliptic,
adaxial surface deeply concave, ca. 1.5–2 mm; base not differentiated, proximal margins not
differentiated; distal margins broadly recurved to revolute, occasionally plane or weakly incurved,
commonly serrulate near apex, occasionally entire, distal 1/4–1/3 of leaf usually hyaline, of
rhomboid thick-walled cells; apex broadly acute or occasionally rounded; costa thin, excurrent
as a flexuose hyaline awn or occasionally percurrent or subpercurrent, adaxial epidermal cells
forming a bulging adaxial ridge, adaxial cells short-rectangular, bulliform (bulging, thin-walled),
in ca. 3–4 rows, adaxial outgrowths rare, lamelliform, rounded or serrate and papillose;
transverse section round, adaxial epidermis present, of bulliform cells, adaxial stereid band
absent, guide cells 2 (often absent distally) in 1 layer, hydroid strand present, large (occasionally
absent distally), abaxial stereid band present (occasionally substereid), round in section, abaxial
epidermis absent distally, present proximally; proximal cells differentiated across leaf, rectangular,
occasionally bulging, little differentiated or to 30 µm wide, to 4:1, walls of proximal cells often
somewhat thicker than distal cells; distal medial cells rhomboid or hexagonal, grading to elongate
rhomboid or hexagonal distally, often hyaline distally, 13–22 µm wide, 2–3:1, 1-stratose; papillae
absent, cell walls usually thin medially and thick-walled near apex, especially on the abaxial
superficial walls, convex on both sides. Specialized asexual reproduction absent. Sexual
condition monoicous (paroicous or autoicous); perichaetia terminal, interior leaves little
differentiated. Seta 0.2–1.2 cm or very short (70–100 µm). Capsule stegocarpous or
cleistocarpous, theca exerted, ovate-cylindric and often slightly curved, to 1–2 mm; or immersed,
ovate and very shortly apiculate, ca. 0.7 mm, annulus absent or of 2–3 rows of persistent,
vesiculose cells; operculum absent or short-rostrate; peristome teeth absent, rudimentary or 16,
cleft to near base, occasionally perforate, ligulate, straight, to 125 µm. Calyptra cucullate. Spores
20–45 µm. KOH distal laminal color reaction yellow.
Species 3 (2 in the flora): w North America, Mexico, Europe, Asia, Africa, Antarctic.
The capsules of Stegonia exhibit a reduction series (R. H. Zander 1993): one species is
peristomate, another cleistocarpous, while the third, of northern Africa, is stegocarpous but
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eperistomate. Both species in the flora area have perichaetial leaves with a leaf apex of hyaline,
elongate, rectangular cells (this variable in S. latifolia) similar to that of the arctic Hilpertia
velenovskyi, but smaller, proximal leaves similar to those of Tortula acaulon.
1 Seta (2–)4–12 mm; capsule stegocarpous, exerted, ovate-cylindric, to 1–2 mm . . . . . . . . 1. Stegonia latifolia
1. Seta 0.07–0.1 mm; capsule cleistocarpous, immersed, ovate, ca. 0.7 mm . . . . . . . . . 2. Stegonia hyalinotricha
1. Stegonia latifolia (Schwägrichen) Venturi ex
Brotherus, Laubm. Fennosk., 145. 1923
Weissia latifolia Schwägrichen in
J. A. Schultes, Reise Glockner 2:
362. 1804; Pottia latifolia
(Schwägrichen) Müller Hal.

#
#
#

#

#

#

#

Seta (2–)4–12 mm. Capsule
stegocarpous, exerted, ovatecylindric, to 1–2 mm, operculum
short-rostrate, peristome teeth
rudimentary or 16, cleft to near
base. Also keying to this species is a distinctive new
species described but not formally named by B. M.
Murray (1992) for Alaska; a formal description will be
provided in another publication. The new species shares
with Stegonia the characteristic rudimentary peristome,
ovate leaf with a triangle of clear cells apically and abaxial
cell walls more thickened than the adaxial, and bulliform
#

#

#

#

#

#

#

#

#

#

#

#

#

cells on the adaxial surface of the costa, but possesses
three kinds of adaxial costal lamellae: (1) rounded
lamellae typical of Pterygoneurum, (2) additional, serrate,
papillose lamellae near the leaf apex just distal to the
rounded lamellae, and (3) on small leaves only lamellae
consisting entirely of bulliform, nonpapillose cells.
Varieties 2 (2 in the flora): widespread in Northern
Hemisphere, Antarctic.
Stegonia latifolia is uncommon but distinctive. In
section, the leaves show a characteristic thickening of
the abaxial superficial cell walls, similar to that of some
species of Acaulon, a genus which differs in the red
laminal color reaction to KOH and spheric capsules.
1. Leaves muticous, costa ending before the apex
. . . . . . . . . . . . . . . . . . 1a. Stegonia latifolia var. latifolia
1. Leaves awned, costa excurrent in most leaves as a
hyaline hair point . . . . 1b. Stegonia latifolia var. pilifera

Stegonia
1a. Stegonia latifolia (Schwägrichen) Brotherus var.
latifolia
Leaves muticous, costa ending
before the apex.
Capsules mature spring–
summer. Soil, trail banks, rock
wall, tree trunk, hummocks,
mouths of lemming burrows; low
to high elevations (40–1800 m);
Greenland; Alta., B.C., Nfld. and
Labr. (Nfld.), N.W.T., Nunavut,
Que.; Alaska, Ariz., Calif., Colo., Mont., Nev., N.Mex.,
Oreg., Utah, Wash., Wyo.; Europe; Asia.
The bulbiform habit is particularly pronounced in var.
latifolia. H. Gams (1934) discussed this taxon as a
circumpolar, microtheric, steppe moss; R. Ochyra and
R. I. Lewis-Smith (1996) provided a detailed map of the
world distribution.
#

·
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Apparently less common than the typical variety,
Stegonia latifolia var. pilifera may occur in mixture with
it. The hair point may be as long as the leaves, but varies
in length and may be lacking in some leaves.

#

#

#

#

#

#

Zander, Bull. Buffalo Soc. Nat. Sci. 32: 195. 1993
Phascum hyalinotrichum Cardot &
Thériot, Bot. Gaz. 37: 363, plate 16,
fig. 1. 1904

#

#

#

#

#

#

1b. Stegonia latifolia var. pilifera (Dickson) Brotherus,
Laubm. Fennosk., 145. 1923

#
#
#

#

#

#

2. Stegonia hyalinotricha (Cardot & Thériot) R. H.

#

#

#

#

#

#

#

Coscinodon pilifera Dickson, Fasc.
Pl. Crypt. Brit. 4: 10, plate 10, fig.
14. 1801; Stegonia pilifera
(Dickson) H. A. Crum & L. E.
Anderson

Seta 0.07–0.1 mm. Capsule
cleistocarpous, immersed, ovateapiculate, ca. 0.7 mm.
Capsules mature in spring. Soil,
trailside, dirt road, Atriplex
scrubland; low to moderate
elevations (50–600 m); Calif.; Mexico (Baja California
Sur, Zacatecas).
Stegonia hyalinotricha has the whitish leaves of Bryum
argenteum and may be mistaken for that common weed,
but the capsules are immersed and indehiscent. It was
treated as Phascum hyalinotrichum by R. H. Zander
(1994r). In this species, the abaxial walls of laminal cells
are not differentially thickened.
#

Leaves awned, costa excurrent in
most leaves as a hyaline hair point.
Capsules mature spring–
summer. Soil, tundra, rocky areas;
moderate to high elevations (600–2200 m); Greenland;
Alta., B.C., Man., N.W.T., Nunavut, Yukon; Alaska,
Calif., Utah; Europe; n Asia.
#

#

28. GLOBULINELLA Steere, J. Wash. Acad. Sci. 36: 221. 1946
Latin -ella, diminutive]

·

[Genus Globulina and
Robert E. Magill

Seligeria subg. Globulina Müller Hal., Gen. Musc. Frond., 306. 1901, not Globulina Link 1820.
Plants small, in tufts or gregarious; dark green to golden brown or reddish brown. Stems 1–5
mm, simple or forked; scleroderm present, central strand well developed; axillary hairs short,
with hyaline or light brown basal cell. Stem leaves appressed when dry, erect when wet, oblongovate to spathulate, obovate or orbicular, concave above, quickly tapering to base, margins entire
to somewhat wavy, plane proximally, erect to broadly incurved above; apex broadly rounded,
cucullate; costae single, ending below apex, frequently spurred above, distal adaxial cells quadrate
to short-rectangular, enlarged and bulging above; in cross-section with single row of guide cells,
adaxial cells similar in size to guide cells, somewhat thickened, abaxial stereid or substereid
band well developed, epidermal cells somewhat larger, thickened; laminal cells smooth,
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rectangular, thickened, medial laminal cells rounded-quadrate, oblate or short-rectangular,
smooth, thickened, distal cells quadrate to angular, thickened or incrassate, alar and marginal
cells not differentiated. Specialized asexual reproduction by gemmae, rare, clavate to spherical,
in leaf axils. Sexual condition dioicous. Perichaetia terminal, interior leaves little differentiated
or somewhat sheathing. Seta elongate, red-brown, smooth. Capsule stegocarpous, theca oblong,
operculum conic-rostrate; peristome teeth 16, cleft and irregular, erect from very short basal
membrane. Calyptra small, cucullate, smooth. Spores 8–12 µm, round, weakly papillose. KOH
laminal color reaction yellow.
Species 2 (1 in flora): North America, Central America, South America in temperate and
tropical areas.
Globulinella can be recognized by its small stature, spathulate or oval leaves with broadly
rounded, cucullate apex, and strong, laterally spurred costa ending below the apex. The plants
grow in crevices or protected places on the sides of calcareous boulders or ledges. Gemmae
have been reported by R. H. Zander (1993) from a Mexican collection.
SELECTED REFERENCE

Magill, R. E. 1977. A reexamination of Globulinella (Musci: Pottiaceae). Bryologist 80: 76–82.

1. Globulinella globifera (Hampe) Steere, J. Wash. Acad.
Sci. 36: 221. 1946
Seligeria globifera Hampe, Bot.
Zeitung (Berlin) 28: 49. 1870;
Globulina globifera (Hampe)
Brotherus

Leaves somewhat crowded above,
0.5–1.5 x 0.3–0.8 mm; distal
adaxial cells enlarged and bulging
above; costa with 2–4 guide cells.
Seta twisted clockwise, 6–8 mm.
Capsule 0.6–1.0 mm; operculum conic-rostrate, inclined,
0.5–0.8 mm; peristome teeth 16, cleft and irregular, erect
#

from very short basal membrane. Calyptra to 1 mm.
Spores light brown.
Capsules uncommon, maturing fall (Sep–Dec).
Calcareous rock, mostly in crevices or rock faces, arid
grassland or woodland situations, in pure colonies or
gregarious with Crossidium, Aloina, or Barbula;
moderate elevations; Tex.; Mexico; Central America.
Globulinella globifera occurs at isolated sites along
the Texas-Mexico border but should be expected on
calcareous rock in other parts of the Southwest.

29. PTERYGONEURUM Juratzka, Laubm.-Fl. Oesterr.-Ung., 95. 1882 (as Pterigoneurum),
name and orthography conserved
[Greek pterygos, wing, and neuron, nerve, alluding
to longitudinal costal lamellae]

·

Richard H. Zander
Plants bulbiform, gregarious or forming a thin turf, green distally, light brown proximally. Stems
buried, usually short, 0.5–5 mm; hyalodermis absent, sclerodermis absent, central strand present,
distinct; axillary hairs ca. 7 cells in length, all hyaline or proximal 1–2 cells brown. Cauline
leaves appressed when dry, weakly spreading when moist; ovate to ligulate, adaxial surface
broadly concave, 2–3.5 mm (inclusive of the 1.5–2 mm awn); base not differentiated in shape;
distal margins weakly to broadly incurved to near apex, plane below, entire or denticulate above;
apex obtuse to rounded, often weakly cucullate; costa long-excurrent as a smooth or denticulate,
hyaline awn, occasionally absent in some leaves, adaxial outgrowths of (0–)3–4 lamellae
longitudinally inserted on adaxial surface of costa, ca. 12 cells in height, occasionally lobed or
branching, smooth or hollow-papillose, adaxial cells (differentiated as lamellae) in 4–6 rows;
transverse section circular, adaxial epidermis apparently absent, adaxial stereid band absent,
guide cells 2 in 1 layer, hydroid strand present, usually large, abaxial stereid band present, often
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weak and round to elliptic in section, abaxial epidermis present; proximal cells differentiated
across leaf base, occasionally higher medially, rectangular, little wider than the distal cells or
somewhat inflated, ca. 2–5:1, walls of basal cells thin; distal medial cells quadrate to shortly
rectangular, often transversely elongated, 10–13(–20) µm wide, (2–)1:1(–2), 1-stratose; papillae
absent or small, simple, solid or hollow and present abaxially and medially, 2–3 per lumen, cell
walls thin to weakly thickened and weakly trigonous, flat or somewhat bulging on both sides
or just abaxially. Specialized asexual reproduction absent. Sexual condition autoicous or
paroicous. Perichaetia terminal, interior leaves not sheathing, elliptic, little differentiated, to
1.5 mm. Seta 0.4-3.5 mm. Capsule stegocarpous or rarely cleistocarpous, theca short-cylindric,
often macrostomous, variously smooth, sulcate or ridged, 0.5–1.5 mm, annulus when present
of ca. 3 rows somewhat vesiculose cells; operculum rostrate to conic-rostrate; peristome teeth
absent or when present rudimentary, in a latticework borne on a membrane, weakly twisted,
teeth to 300 µm. Calyptra cucullate or mitrate with 3–4 large lobes. Spores 25-38 µm. KOH
distal laminal color reaction yellow, occasionally red or orange in spots medially near apex or
at leaf base.
Species 12 (4 in the flora): nearly worldwide, dry climate, soil or occasionally rock.
Pterygoneurum is apparently most closely related to Crossidium, and, like that genus, has
chlorophyllose filaments (occasionally) in addition to the adaxial costal lamellae, and the stem
is densely clothed with pale, brown rhizoids. Pterygoneurum is common in arid regions of the
West, forming a dense, low turf in exposed soil. The hyaline awns and short setae are distinctive
in the field.
Wareham, R. T. 1939. Pterigoneurum [sic]. In: A. J. Grout. 1928–1940. Moss Flora of North America,
North of Mexico. 3 vols. in 12 parts. Newfane, Vt. and New York. Vol. 1, pp. 208–211.

SELECTED REFERENCE

1. Capsules exerted on an elongate seta.
2. Distal lamina often abaxially weakly papillose; lamellae irregular in shape and size;
capsule cylindric, long exerted; peristome occasionally present, fragile; cells of operculum
slightly twisted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Pterygoneurum lamellatum
2. Distal lamina smooth or rarely abaxially papillose; lamellae even in shape and size;
capsule shortly exerted, ovoid; peristome lacking; cells of operculum in straight rows
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Pterygoneurum ovatum
1. Capsules immersed or partly exerted.
3. Lamellae ca. 4–12 cells high; capsule immersed to somewhat exerted, stegocarpous
(var. kieneri has an annulus but bursts irregularly) . . . . . . . . . . . . . . . . . . . 3. Pterygoneurum subsessile
3. Lamellae often low, 2–6(–10) cells high; capsule immersed, cleistocarpous . . . 4. Pterygoneurum kozlovii
1. Pterygoneurum lamellatum (Lindberg) Juratzka,
Laubm.-Fl. Oesterr.-Ung., 97. 1882

#
#

#

Tortula lamellata Lindberg, Öfvers.
Kongl. Vetensk.-Akad. Förh. 21:
233. 1864; Pterygoneurum arcticum
Steere

Leaves with distal lamina sometimes weakly papillose abaxially;
awn smooth; lamellae (0–)8–14
cells in height, irregularly lobed,
often bearing filaments. Capsule
stegocarpous, exerted, short- to long-cylindric, annulus
present, operculum cells in twisted rows; peristome
present, fragile and often adherent to the operculum.
Calyptra cucullate.
#

#

#

#

Capsules mature late winter, spring. Soil, rock faces;
moderate elevations (500–1400 m); B.C., Nunavut;
Alaska, Ariz., Calif., Nev., Utah; Europe; Asia.
The operculum of Pterygoneurum lamellatum is
commonly long-conic when dry, while that of P. ovatum
is generally linear. The peristome may be trellislike
(illustrated by S. Flowers 1973) or a rudimentary
arrangement of small plates over a membrane (R. H.
Zander 1993), or even absent. Also keying to P.
lamellatum is the British Columbian specimen reported
by T. T. McIntosh (1989) as Tortula wilsonii (Hooker)
R. H. Zander. This proved to be a species, possibly new,
of Pterygoneurum distinguished by broadly recurved leaf
margins and multiple papillae on both sides of the leaf
above mid leaf. The adaxial costal lamellae are distinct
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but occasionally absent in some plants, which then
phenocopy Tortula or Hilpertia. This specimen in turn
proved to be similar to a Pterygoneurum discussed but
not formally described by B. M. Murray (1992) for
Alaska; a name will be provided in a future publication.
2.

Pterygoneurum ovatum (Hedwig) Dixon, Rev.
Bryol. Lichénol. 6: 96. 1934
Gymnostomum ovatum Hedwig, Sp.
Musc. Frond., 31, plate 2, figs. 1–3.
1801

#
#

#

#

Leaves with distal lamina smooth
or rarely papilose; awn smooth or
rarely with a few teeth; lamellae
8–16 cells in height, not lobed,
seldom bearing filaments. Capsule
stegocarpous, emergent to exerted,
ovoid, annulus present, operculum cells in straight rows;
eperistomate. Calyptra cucullate or rarely mitrate.
Spores mature spring. Soil (volcanic, dry saline), frost
boil, low desert scrub areas; moderate elevations (900–
1600 m); Alta., B.C., Man., N.W.T., Nunavut, Ont., Que.,
Sask., Yukon; Alaska, Ariz., Calif., Colo., Idaho, Kans.,
Mont., Nebr., Nev., N.Mex., N.Dak., Oreg., S.Dak., Tex.,
Utah, Wash., Wyo.; s South America; Europe; Asia;
n Africa; Australia.
#

#

#

#

#

#

#

#

#

#

#

3. Pterygoneurum subsessile (Bridel) Juratzka, Laubm.Fl. Oesterr.-Ung., 96. 1882

#

Gymnostomum subsessile Bridel,
Muscol. Recent., suppl. 1: 35. 1806

#

#

#

#

Pterygoneurum ovatum is the most common species
of the genus and serves to stabilize arid soils (S. Flowers
1973). The setae may reach 3 mm. Faint thickenings
reminiscent of a rudimentary peristome can sometimes
be found associated with spore sac remnants dug out of
the operculum, and the laminal distal cells may by simply
papillose abaxially as in P. lamellatum. R. T. Wareham
(1939) found the characters of Pterygoneurum ovatum
var. incanum Juratzka, the long awns and short setae,
inconstant in both American and European material.

#

#
#
#

#

#

#

Leaves with distal lamina smooth;
awn smooth or sharply serrulate;
lamellae 10–12 cells in height, not
lobed, sometimes bearing filaments. Capsule stegocarpous (or
stegocarpous but bursting irregularly), immersed to emergent,
short-ovoid, annulus present, operculum cells in straight
rows; eperistomate. Calyptra mitrate.
#

#

#

#

#

#

#

#

#

#

#

#

#

#
#
#

#

#

#

#

#

#
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Varieties 2 (2 in the flora): North Temperate Zone,
s South America.
Pterygoneurum subsessile is an abundant moss in the
arid West, often occurring with P. ovatum. In some
specimens, the perigoniate plants appear separate, but
this species and doubtless others are apparently
occasionally rhizautoicous. Following the reasoning of
R. T. Wareham (1939), var. henrici is placed with the
typical variety. The characters associated with
P. californicum (H. A. Crum 1967) are poor: the spores
are finely papillose, the leaf cells do have weak
collenchymatous thickenings, and the calyptra is longmitrate.
1. Capsule dehiscent by the fallen operculum . . . .
. . . . . . . . . 3a. Pterygoneurum subsessile var. subsessile
1. Capsule bursting irregularly, annulus differentiated
but not fissile . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . 3b. Pterygoneurum subsessile var. kieneri

3a. Pterygoneurum subsessile (Bridel) Juratzka var.
subsessile
Pterygoneurum californicum H. A.
Crum; P. subsessile var. henrici (Rau)
R. T. Wareham

#
#

Capsule stegocarpous, spores
released after operculum falls.
Spores mature late winter–
spring. Soil (sandy, volcanic),
alkali flats; moderate to high
elevations (600–1700 m); Alta.,
B.C., Sask., Yukon; Alaska, Ariz., Calif., Colo., Idaho,
Ill., Iowa, Kans., Minn., Nebr., Nev., N.Mex., N.Dak.,
Okla., Oreg., S.Dak., Tex., Utah, Wyo.; s South America;
Europe; Asia; n Africa.
#

#

#

#

#

#

#

#

#

#

#

#

#
#
#

#

#

#

#

#

#
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3b. Pterygoneurum subsessile var. kieneri Habeeb,
Rhodora 51: 128. 1949

Capsule facultatively cleistocarpous: annulus differentiated
but operculum remains attached,
spores released through ruptured
capsule walls.
Capsules mature Jul. Grassland
soil; moderate elevations (950 m);
Nebr.
Variety kieneri has possibly
hybrid sporophytes. Two forms with identical
gametophytes were present in the type collection, one
with typical sporophyte, the other with that of the variety.
The operculum is not dehiscent and the capsule bursts
irregularly. The sporophyte apparently falls as a unit,
breaking off at the base of the seta. The single collection
is from Nebraska, Chase County, 12.5 km west of
Champion, W. Kiener 10627 (MO).
#

4. Pterygoneurum kozlovii Lazarenko, Bot. Zhurn.
(Kiev) 3: 61. 1946

Leaves with distal lamina smooth;
awn smooth or sharply serrulate;
lamellae 2–6(–10) cells in height,
not lobed, sometimes bearing
filaments. Capsule cleistocarpous,
immersed to emergent, shortovoid; eperistomate. Calyptra
cucullate or rarely mitrate.
Capsules mature spring.
Grassy areas, around alkaline depressions, steppe;
moderate elevations; B.C., Sask.; c Europe.
A locally abundant (T. T. McIntosh 1989) western
species, Pterygoneurum kozlovii commonly grows mixed
with other species of the genus. Although the
gametophyte is much the same as that of P. subsessile,
the brown, spheric cleistocarpous capsules with no
annulus are unique for the genus. Perigonia are borne
terminally on short lateral or basal branches.
#

#

30. GYMNOSTOMIELLA M. Fleischer, Musc. Buitenzorg 1: 309. 1904
Gymnostomum and Latin -ella, diminutive]

·

[Genus

Richard H. Zander
Plants growing in dense tufts or mats, light green to blackish green distally, brown proximally.
Stems 1.5–6 mm; hyalodermis absent, sclerodermis absent or weak, central strand present, large;
axillary hairs ca. 3 cells in length, moniliform, proximal cell thicker walled. Stem leaves erect
or laxly spreading when dry, erect to spreading and lax when moist; obovate to oblong-obovate,
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adaxial surface broadly channeled to nearly flat, larger distally, 0.3–0.4 mm; base not
differentiated in shape, proximal margins not differentiated; distal margins plane, crenulate
distally by sharply bulging cell walls, sometimes serrulate, often with 1–2 teeth above; apex
rounded or very broadly acute, occasionally apiculate; costa slender and ending at mid leaf or
stronger and ending near apex, adaxial outgrowths absent, adaxial cells elongate, in 2 rows;
transverse section elliptic, adaxial epidermis absent, adaxial stereid band absent, guide cells 2
in 1 layer, hydroid strand absent, abaxial stereid band small, round in sectional shape, abaxial
epidermis present; proximal cells weakly differentiated across lamina, rectangular, little wider
than distal cells, 2–3:1, walls of proximal cells thin; distal medial cells quadrate to hexagonal,
sometimes longer than broad, 12–18 µm wide, 1(–2):1, 1-stratose; papillae small, simple, hollow,
conical, 1–3 per lumen, scattered, cell walls thin, delicate, convex on both sides. Specialized
asexual reproduction by elliptic to clavate gemmae, to 280 µm, of about 12 cells, borne in leaf
axils or on adaxial surface of the leaf. Sexual condition dioicous. Perigonia terminal. Perichaetia
terminal, interior leaves sheathing, ovate, to 0.7 mm, laminal cells laxly rectangular, smooth.
[Seta 3–6 mm. Capsule stegocarpous, theca ovate to elliptic, 0.6–0.8 mm, annulus of about 2
rows of little differentiated cells; operculum obliquely rostrate from a low-conic base; peristome
teeth absent. Calyptra cucullate. Spores 11–15 µm.] KOH laminal color reaction yellow or
negative to black or pink to deep purple.
Species 6 (1 in the flora): Florida, pantropical.
In the absence of a peristome and no special trait characteristic of another family,
Gymnostomiella is referred to the Pottiaceae largely because of its papillose leaves. Phylogenetic
analysis supports a hypothesis of a relationship with Barbula and relatives. Distinctive are the
central location of the stereid band, the moniliform axillary hairs, the often nearly spheric capsule,
and the KOH color reaction of the lamina being variously negative, pink, yellow, black or purple.
Cyanobacteria that are often associated with this genus are thought (T. Seki and C. Miyagi
1980) to be important in nitrogen fixation as “parasymbiosis.” J. L. de Sloover (1977) provided
a key to all species of the genus.
SELECTED REFERENCE
Sloover, J. L. de. 1977. Note de bryologie Africaine. IX. Andreaea, Racomitrium, Gymnostomiella,
Thuidium. Bull. Jard. Bot. Natl. Belg. 47: 155–181.

1. Gymnostomiella orcuttii E. B. Bartram, Jamaica
Naturalist 1(4): 15. 1928

Plants very small, delicate, often
branching. Stems ca. 1.5–3 mm.
Stem leaves 0.3–0.4 mm, serrulate,
apex rounded; costa ending at mid
leaf; distal medial cells 14–18 µm
in width, 1–2:1, papillae 1–2 per
lumen. Specialized asexual reproduction occasional, by elliptic
gemmae. KOH laminal color
reaction negative, yellow or black.
Sporophytes not seen in area of flora. Limestone,
phosphate rock; low elevations (0–40 m); Fla.; Mexico
(Guerrero, Tamalipas, Veracruz); West Indies; South
America (Brazil); Pacific Islands (Galápagos Islands).
#

Gymnostomiella orcuttii is restricted in the flora area
to Alachua, Dade, Jackson, and Marion counties. As
discussed previously (R. H. Zander 1993), I disagree with
placing G. orcuttii into the synonymy of the Asian G.
vernicosa (J. D. Hooker) M. Fleischer (P. L. Redfearn Jr.
1991). The American material is more robust and is fairly
consistent but not totally so in its usually larger leaf cells
(14–18 µm wide) and 1–2 papillae per lumen (rather than
12–14 µm wide and 1 papilla per lumen). The genus
needs revision.

