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3. Hymenostylium recurvirostrum (Hedw.) Dix., Rev. Bryol. Lichénol. 6: 96.
1934, Fic. 32-46

Basionym: Gymnostomum recurvirostrum Hedw., Spec. Musc. 33. 1801.

Gymnostomum curvirostrum Hedw. ex Brid,, Jour. Bot. (Gott.) 1800(2): 273. 1801,
nom. illeg. (Art. 63, .C.B.N., 1972).

Weissia curvirostris C.Muell., Syn. Musc. 658. 1849, hom. illeg. non Lam. & Cand., 1805.

Hymenostylium curvirostrum Mitt., Jour. Linn. Soc. Bot. Suppl. 1: 32. 1859, nom. illeg.
(Art. 63, LC.B.N., 1972).

Weissia stillicidiorum Mitt., Jour. Linn. Soc. Bot. 12: 134. 1869. Type: Ecuador,
Andes Quitensis, Pastaca River, Spruce 227 (micH—isolectotype); Cuba, Wright 8
(NY—syntype, BUF—isosyntype ).

Gymnostomum stillicidiorum (Mitt.) Jaeg., Ber. S. Gall. Naturw. Ges. 1869-1870: 282.
1870 (Ad. 1: 42).

Gymnostomum orizabanum Schimp. ex Besch., Mém. Soc. Natl. Sci. Nat. Cherbourg 16:
159. 1872. Type: Mexico, Veracruz, Orizaba, Miiller s.n. (Ny—isotype).

Gymnostomum rupestre var. latifolium Zett., XK. Sv. Vet. Akad. Handl. 13(13): 11. 1876.

Barbula curvirostris Lindb., Musci Scand. 22. 1879, nom. illeg. (Art. 63, I.C.B.N., 1972).

Barbula curvirostris f. « scabra Lindb. Musci Scand. 22. 1879.

Pottia glauca CMuell., Bull. Herb. Boiss. 5: 555. 1897. Type: Jamaica, Contenti Rd.,
Harris 10083 ( MicH, NYy—isotypes ).

Pottia nanangia C.Muell., Bull. Herb. Boiss. 5: 556. 1897. Type: Jamaica, Contenti
Rd., Harris 10094 (MicH, NYy—isotypes ).

Trichostomum crustaceum C.Muell., Hedwigia 37: 235. 1898. Type: Puerto Rico,
Utuado, Sintenis 125 ( MicH, NY—isotypes ).

Zygodon eggersii C.Muell,, Hedwigia 37: 235. 1898. Type: Dominican Republic,
Isabel de la Torre, Eggers 2819 ( MicH—isotype ).

Hymenostylium pseudo-rupestre C.Muell., Gen. Musc. Frond. 396. 1900.

Hymenostylium crustaceum (C.Muell.) Broth., Nat. Pfl. 1(3): 389. 1902.

Hymenostylium eggersii (C.Muell.) Broth., Nat. Pfl. 1(3): 389. 1902.

Hymenostylium glaucum (C.Muell.) Broth., Nat, Pfl. 1(3): 389. 1902.

Hymenostylium nanangium (C.Muell.) Broth., Nat. Pfl. 1(3): 389. 1902.

Hymenostylium stilicidiorum (Mitt.) Broth., Nat. Pfl. 1(3): 389. 1902.

Weissia recurvirostris (Hedw.) Dix., Jour. Bot. 40: 377. 1902, hom. illeg. non Hedw.,
1801.

Hymenostylium longopulvinatum Dusén, Ark. Bot. 6(8): 7. 19086.

Gymnostomum uvidum Card., Rev. Bryol. 36: 70. 1909. Type: Mexico, Morelos,
Cuernavaca, Pringle 10433 (rpc—lectotype, ¥H, Ny—isolectotypes); 10533 (pc—
syntype, FH, NY—isosyntypes ).

Eucladium curvirostre C.Jens., Danm. Moss. 2: 315. 1923, nom. illeg. (Art. 63, I.C.B.N.,
1972).

Leptodontium angustinerve Thér., Smithsonian Misc. Coll. 85(4): 10. 1931, syn. nov.
Type: Mexico, Puebla, Esperanza, Arséne 4741 (us—isolectotype); 4743 (FE—
isosyntype ).

Hymenostylium glaucum var. cylindricum Bartr.,, Jour. Washington Acad. Sci. 26: 8.
1936. Type: Jamaica, Farm Hill Works, Orcutt 5461 (ra—holotype, pc—isotype).

Gymnostomum recurvirostrum var. scabrum (Lindb.) Grout, Moss Fl. N. Amer. 1(3):
160. 1938.

Gymnostomum recurvirostrum var. latifolium (Zett.) Flow. ex Crum. THE BRYOLOGIST
72: 243. 1969.

Plants in turfs or cushions, often flagellate or filiform, sometimes brittle, often glossy,
dark green to light yellow-green or occasionally glaucous above, brown below. Stems branch-
ing by many subperichaetial innovations, 1.0-4.0(-8.0) cm long, occasionally superficially
papillose, in cross section rounded-triangular, oval or five-sided, central strand usually absent,
occasionally indistinct or distinct and dark, cortical cells thin- to thick-walled, epidermis
usually not differentiated, occasionally superficially thin-walled to entirely thin-walled and
superficially collapsed, sometimes only differentiated in patches; axillary hairs of 6-9(-15)
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Ficures 32-60. Hymenostylium recurvirostrum (Hedw.) Dix. and Gymnostomum aerugi-
nosum Sm. — 32—-46. H. recurvirostrum. — 32-38. Moist leaves, X30. — 39. Dry leaf, same
as 38, xX30. — 40. Leaf apex, xX300. — 41-42. Upper leaf areolation, X300. — 43. Same,
X750. — 44-45. Costal cross sections at mid-leaf, }X300. — 46. Stem cross section, X300. —
47-60. G. aeruginosum. — 47-57. Moist leaves, X30. — 58. Dry leaf, same as 57, X30. —
59. Upper leaf areolation, X750. — 60. Coastal cross section at mid-leaf, X300. Figure 32
from yamaica: Harris 10094; 33, 41 from cuBa: Wright 8; 34-35, 44 from DOMINICAN REP.:
Norris et al. B6405; 36-37, 40, 43, 45-46 from MExICO: Arséne 4743; 38-39 from GUATEMALA:
Sharp 2532; 42 from mArr1: Mackaness 7; 4748 from GUATEMALA: Sharp 2494; 49-50 from
vu.s.A.: Bartram 919; 51-52 from vu.s.A.: Richards et al. 709; 53-54, 59-60 from mEexico:
Sharp 543; 55-56 from mExico: Sharp 3398; 57-58 from MExico: White 373.
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uniserate cylindric cells, basal 1-2 cells brownish or rarely undifferentiated; red tomentum
occasionally present. Leaves usually distant on stems, when dry appressed-incurved to
spreading-incurved, sometimes somewhat twisted, secund or lax, when wet spreading, often
strongly recurved at base to squarrose, ligulate to lanceolate or linear-lanceolate, 0.5-2.0(-3.5)
mm long, usually keeled, upper ventral surface with a broad, deep groove along costa,
occasionally rather flat; leaf margins plane to broadly recurved along one or both margins
in lower 24, entire or rarely serrulate above or below by projecting cell walls, rarely distantly
denticulate above, rarely bistratose above; apex usually acute, seldom obtuse or rounded,
an apiculus of one translucent cell sometimes present; base scarcely differentiated in shape
to oval, not sheathing, not or narrowly decurrent at margins, Costa subpercurrent by 1-2
cells, percurrent or more often short-excurrent in a broad mucro, this rarely elongate to 5-6
times its width at the lamina, usually “scalloped” marginally by projecting cell walls, ventral
superficial cells usually long-rectangular and non-papillose, rarely short-rectangular to quadrate
and papillose, dorsal cells short- to long-rectangular, usually papillose; in cross section semi-
circular to elliptical, ventrally weakly concave to bulging-convex, lamina inserted ventrally,
ventral epidermis rarely present above ventral stereid band, consisting of 2-5 parenchymatous
cells in one layer; ventral stereid band absent or weak to strong, guide cells 3—4 in one layer,
dorsal stereid band weak to strong, dorsal epidermis usually absent, occasionally of one layer
of weakly differentiated cells. Upper laminal cells usually highly heterogeneous, subquadrate
or short-rectangular on margins grading to wider, short- to long-rectangular or rhomboid
medially, but sometimes subquadrate and essentially homogeneous across lamina, (6-)8-12
(-14) wm wide, 1-3:1, walls often weakly thickened at corners to occasionally trigonous,
sometimes porose and middle lamellae evident, sometimes thin-walled to evenly thickened;
median cells superficially flat to convex, lumens usually rounded-angular to sharply angular.
Upper laminal papillae rarely absent, usually low, simple to granular, not obscuring the
lumens, centered over the lumens to apparently scattered, 1-3(-5) per lumen, usually not
crowded, sometimes large and obscuring the lumens, bifid, plate-like or granular, 3-5 per
lumen, rarely multifid, 1 per lumen. Basal laminal cells usually differentiated as a group
at base of costa, occasionally across leaf base or reaching higher along margins or both along
margins and costa; basal marginal cells occasionally differentiated as 1-3 rows of narrowly
rectangular, thin-walled cells extending into an often long, narrow decurrency; median basal
cells hyaline to yellowish, weakly papillose above or smooth, occasionally bulging, short-
rectangular to rhomboid, 9-15 um wide, 2-4:1, walls thin to evenly thickened or irregularly
thickened and porose. Leaves at base of branches long-triangular, weakly serrulate, weakly
costate, laminal cells rhomboid. Dioicous. Perichaetia terminal, inner leaves weakly differ-
entiated and weakly sheathing below to highly differentiated and strongly sheathing below,
acuminate above, to 1.5 mm long. Perigonia terminal, gemmate. Seta (0.3-)0.4-0.8(-1.0) cm
long, brown to red-brown or yellow, twisted clockwise. Capsule systylious. Urn 0.7-1.2(-1.5)
mm long, oval to cylindric, occasionally inclined and cernuous with an oblique mouth, neck
short, brown to red- or yellow-brown; exothecial cells 20-40 um wide, 2—4:1, thin- to thick-
walled; stomata phaneropore, at base of urn, sparse; annulus weakly vesiculose, cells oc-
casionally hexagonal and yellow-brown. Peristome absent. Spores (9-)10-13(-15) um in
diameter, lightly papillose to low, spiculate-papillose, brown. Operculum rostrate, (0.4-)
0.5-0.8(-1.7) mm long, oblique, cells in straight rows or occasionally somewhat twisted
clockwise. Calyptra 1.2-1.5 mm long, cucullate, smooth.

Habitat. Rocks, boulder, rock wall, bluff, cliff, banks, shale, limestone, dolomite, serpentine,
concrete, rarely trees; in seepage, along streams and rivers, near waterfalls; often in shade;
500-3700 m elevation.

Distribution. North, Central and South America, Europe, Asia, Africa and Australasia.
In addition to the Middle American distribution of the types and representative specimens,
this species is also reported from Mexico: Coahuila (Manuel, 1972).

Only one new synonym is added to the already extensive American synonymy
compiled largely by Crum (1951) for Mexico, and by Andrews (1943), Crum and
Bartram (1958) and Crum and Steere (1957) for the West Indies.

The variant with papillose stems that has long been known under the name
Gymnostomum recurvirostrum var. scabrum (Grout, 1938-39) is apparently more com-
mon in the United States and Canada than in Middle America. The leaf apex of H.
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recurvirostrum occasionally may be apiculate by a translucent cell as in Gymnostomum
aeruginosum. The leaf margins are seldom serrulate below as in Eucladium verticilla-
tum. In cross section, the appearance of the costa is extremely variable. The most
common expression, in specimens with both stereid bands present, is the absence of
both ventral and dorsal epidermal layers of parenchymatous cells. However, occasion-
ally one or both ventral and dorsal epidermal layers are differentiated or both may be
variably present or not in the same collection. In collections with only the dorsal
stereid band present, a single layer of parenchymatous cells is usually present ventral
to the guide cells, though occasionally absent, and the dorsal epidermal layer
may be present or absent or variable in differentiation in the same collection. The
upper laminal cells may be medially elongate-enlarged in some leaves and little dif-
ferentiated in other leaves of the same plant. Occasionally all leaves may have median
cells little differentiated in shape, though sometimes isodiametrically enlarged to twice
the size of the marginal cells. Occasionally the marginal cells may be longitudinally
elongate, or variously longitudinally or transversely elongate, 2:1, in patches of cell
pairs somewhat as is the case with Anoectangium aestivum in the West Indies. The
upper laminal papillae are typically low, simple, small, not obscuring the lumens.
Many variations exist, however, reflecting combination of clinal papillae attributes
such as coalescence: simple to irregularly granular in shape, to distinctly bi-, tri- or
multifid; thickness: low, to broad and flat, to isodiametric and massive; and, position:
centered to scattered over the lumens, this somewhat correlated with laminal cell wall
thickness and degree of superficial bulging. Examples of relatively uncommon expres-
sions of papillae character states include: scattered irregular granules; 1-3 granules
centered over each cell lumen; much thickened, simple to granular papillae obscuring
the lumens; thickened granules to massive multifid papillae, usually 1 per lumen;
bifid papillae, about 3—4 centered over each lumen; and, large, irregular, low, flat,
plate-like papillae, obscuring the lumens. The basal laminal cells are seldom weakly
inflated, but not to the extent of those of Eucladium verticillatum.

The urn may be ovoid and as short as 0.7 mm grading to cylindrical and as long
as 1.2-1.5 mm, and occasionally is curved, with an oblique mouth. This phenomenon
was noted by Crum (1957) in Bryoerythrophyllum campylocarpum (C.Muell.) Crum,
and was discussed by Pursell (1976) for the Fissidens bryoides complex. Variation
in capsule morphology in H. recurvirostrum in Europe and Asia was described by
Dixon (1927).

West Indian populations of H. recurvirostrum show a great variety of character
state combinations and in aggregate differ significantly from continental collections
in the greater frequency of unusual combinations of character states. About half of the
West Indian collections examined possessed to varying degree one or more, but not
all, of the following character states that are rare in mainland populations: plants
large, stems with central strand, leaves long, margins plane and decurrent by narrow
cells, median upper laminal cells only weakly differentiated from those of the margin,
cell walls with corners highly thickened and bulging, costa stoutly excurrent, ventral
stereid band present, and leaves rather broad above, the number of cells from costa
to margin at midleaf comparatively large. These characters are extremely variable in
expression and combination. Table 1 presents a comparison of character state combina-
tions in selected collections including many types of synonyms of H. recurvirostrum from
the West Indies and the American mainland. No satisfactory circumscription of a West
Indian taxonomic entity can be made that would allow the practical identification of
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TaBLE 1. Comparison of some character state combinations in Hymenostylium recurviros-
trum (Hedw.). Dix. 1 = Stem central strand present; 2 = stem epidermis present; 3 = leaf
length (to-) mm; 4 = most leaves plane; 5 = leaf margins decurrent; 6 — median upper
laminal cells longitudinally elongate 2:1 or more; 7 = upper laminal cell walls porose or corners
thickened; 8 = laminal papillae mostly small, simple, occasionally bifid; 9 = ventral stereid
band present in costa; 10 = ventral epidermis present in costa; 11 = dorsal epidermis present
in costa; 12 = number of cells from costa to margin at midleaf (to-).

1 2 3 4 5 6 7 8 9 10 11 12
West Indian collections
HAITI: Bartlett 17818 # - 20 + + — 4+ + — — — 16
poM. REP.: Eggers 2819 + - 16 4+ —-— == 4+ + + + + 15
poM. Rep.: Norrisetal. B6405 + — 18 + == == 4+ + + — — 16
DOM. REP.: Ekman 13844 - H# 20 — H + — 4+ 4+ - + 16
cuBa: Wright 8 - %= 20 — 4+ 4+ H 4+ - = 4+ 8
Jamaica: Harris 10094 - - 35 - H - H 4+ + + + 15
jaMalca: Orcutt 5461 - - 20 x - == 4+ + 4+ - = 15
Jamaica: Harris 10083 - — 13 + = *x 4+ + 4+ - = 19
HAITI: Makaness 7 - - 20 *x - - 4+ 4+ = 4+ 4+ 2
Continental collections

GUATEMALA: Sharp 4853 + - 11 - - - - - —- 4+ 4+ 8
MEXxico: Reese 5507 = *= 12 = — — — 4 — 4+ 4+ 10
MEXICO: Pringle 10433 - + 14 - 4+ 4+ 4+ 4+ 4+ - - 1
MEXIco: Stanford 1809 — H 09 — xx — — — — 4+ = 10
GUATEMALA: Steyermark 50282¢ — + 09 + — — 4+ — — — 4 12
MEXICO: Arséne 4800 - = 15 - 4+ 4+ 4+ - + - 4+ 1
MEexico: Lundell 68 - — 20 — — — — *x 4 - == 1
GUATEMALA: Sharp 2532 - — 20 — — 4+ - *+= 4+ - — 19
MEXIco: Vera Santos 3114 - - 11 - 4+ 4+ 4+ - - 4+ - 9
ECUADOR: Spruce 227 - — 18 — — 4+ H + - - 4+ 12

a majority of specimens much less follow the “75 percent convention” discussed by
Mayr (1942). Recognition of all permutations of character state combinations would
lead to a multiplicity of artificial taxa. Reducing the number of possible taxa by singling
out a few characters as “important” must be arbitrary without biosystematic evalua-
tion.

Andrews (1943) studied West Indian collections and came to similar conclusions
favoring reduction of various species based on West Indian types. In this he has been
followed by Crum and Bartram (1958) and Crum and Steere (1957). Crum (1951),
in a study of the Mexican moss flora, considered the synonyms Gymnostomum oriza-
banum, G. uwvidum and G. recurvirostrum var. scabrum to be growth forms of H.
recurvirostrum.

Local geographic expression of extremes in morphological variability, such as occurs
in the West Indies, is apparently present elsewhere. Andrews (1943) states that H.
recurvirostrum achieves its greatest variation in the mountains of Asia, represented, for
example, by the synonyms H. xanthocarpum (Hook.) Brid. and H. aurantiacum Mitt.
(Dixon, 1927). The facies “H. aurantiacum,” recognized by Chen (1941) and Saito
(1975) for eastern Asia (as a species of Gymnostomum) is approached or essentially
duplicated in significant characters by West Indian specimens. The features dis-
tinguishing G. chenii Saito (Saito, 1973) of the Himalayan region are likewise
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matched (e.g. poMiNicAN REPUBLIC: Ekman 13844, yjamaica: Harris 10094), except
that some leaves may always be found with evident, though much reduced simple
papillae. I have not seen sufficient material of Asian species of Gymnostomum and
Hymenostylium to make a satisfactory taxonomic judgement; however, the studies of
Andrews (1943) and Dixon (1927) together with the descriptions and excellent
illustrations of Chen (1941) and Saito (1973, 1975) of the above Asian species indicate
that a duplication of combinational variants in the West Indies probably occurs in
eastern Asia.

A collection of H. recurvirostrum from Mexico (Sharp 1592, TENN—as Barbula
lurida) is similar to Scopelophila cataractae (Mitt.) Broth. in the ligulate leaf shape
and pellucid, thin-walled laminal cells. However, it differs by the presence of a
distinct, though weak, ventral stereid band in the costa, ventral superficial costal
cells composed of elongate cells, and presence of laminal papillae, small, 1-3 centered
over each lumen.

Amphidium mougeotii(B.S.G.) Schimp. (e.g. u.s.a.: Tennessee, Tellico R. gorge,
Sharp & Nakanishi 3265—mexu—as H. recurvirostrum) is similar to most specimens
of H. recurvirostrum in general appearance and in the cross section of the costa.
It shows absence of a differentiated epidermal layer ventral to the ventral stereid band,
but may be distinguished by the tiny, crowded, verrucose upper laminal papillae,
numerous and scattered over the cell lumens.

Gymnostomum angustifolium Saito, found in eastern Asia, Alaska, and in the south-
eastern United States in the Southern Appalachians and south into Florida, may be
distinguished from H. recurvirostrum by the crowded leaves, strongly incurved when
dry, leaf margin seldom recurved below, leaf base little differentiated to short-ovate,
basal cells usually short-rectangular and little differentiated, upper laminal cell walls
evenly thickened, and laminal papillae rather massive, 1-2(-3) per lumen, often
multifid.

Hymenostylium recurvirostrum has many of the gametophyte characters of
Leptodontium, including the usual absence of a central strand in the stem (always
absent in Leptodontium), the leaves lanceolate, carinate above, strongly recurved
when wet, often recurved lower margins and differentiated basal cells, usually
elongate superficial cells of the costa and ventral epidermis of the costa seldom
present over the ventral stereid band (never present in Leptodontium). It is par-
ticularly similar to L. viticulosoides (P.Beauv.) Wijk & Marg. in the extreme poly-
morphy, the terminal branching pattern, usual absence of a stem epidermis (never
present in L. viticulosoides), often thickened corners of the upper laminal cell walls,
the upper laminal cells often longitudinally elongate medially, especially in flagellate
plants and the simple laminal papillae. Some collections from the West Indies with serru-
late or denticulate upper leaf margins bear a striking resemblance to L. viticulosoides.
Leptodontium viticulosoides is distinguished by the robust plant size, usually dentate
leaves, broad, reniform costal cross section with usually 4 guide cells, convolute-sheathing
perichaetial leaves, long-cylindric, peristomate capsule with irregularly deciduous annulus,
spores often anisosporous and inflorescence often autoicous; it is found in mesic to
variably dry and wet habitats, but is not a hygrophyte as is H. recurvirostrum.

The specific epithet of H. recurvirostrum has been rendered by various authors
with the ending -re. Andrews (1943) pointed out that the basionym Gymnostomum
recurvirostrum Hedw. is partly based on a pre-1801 combination in Pottia with the
ending of the specific epithet -a, and therefore the correct neuter form is -um. Had
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the pre-1801 specific epithet ended in -is, which is also linguistically possible according
to Andrews, Hedwig (1801) would have used the neuter ending -re.

Partial list of specimens examined—NORTH AMERICA. CANADA. BRITISH COLUMBIA:
Schofield 25112 (puke). U.S.A. araska: Adak Island, Smith 4114 (BUF). COLORADO: San
Miguel Co., 5 km S of Telluride, Hermann 24427 (Bur). 1owa: Winneshiek Co., Decorah,
Shimek, 1919 (Micu). micHiGAN: Alger Co., Pictured Rocks, near Munising, Hermann 16091
(puke). NEw YORrk: Niagara Co., gorge of Niagara R., Zander 4252a (BUF). NORTH CAROLINA:
McDowell Co., Linville Caverns, Anderson & Jones 9577 (puke). Texas: Hays Co., Devil’s
Backbone, Flowers ¢ Dietert MGF897 (puke). vermonT: Lamoille Co., Smuggler’s Notch,
Grout, 1912 (puke). Bermupa: Church Cave, Britton 1086 (NY). MEXICO. CHIAPAS:
Huixtan, Sharp 4731 (MExu, mIcH). GUERRERO: 20 km W of Chilpancingo, Sharp 1053
(MicH, NY), 1088 (MExU); 30 km W of Chilpancingo, Sharp 1153a (MEXU). HIDALGO: San
Nicolas, Sharp 4080c (micu); Sharp 1592 (TENN). MORELOs: Cuernavaca, Frye ¢ Frye
2750 (DUKE, MICH, NY). PUEBLA: Esperanza, Arséne 4800 (¥H, NY). SAN LUIS POTOSI:
Charcas, Lundell 68 (ru, micH), 69 (Mica). TaMAULIPAS: 32 km NE of Victoria, Reese 5507
(MExU); Ocampo, Stanford 1809 (DUKE, MICH, TENN). VERACRUZ: Las Vigas, Arséne 18914 (FH);
Sierra Madre Occidental, Vera Santos 3126 (¥H, MICH, NY).

CENTRAL AMERICA. GUATEMALA. ALTA VERAPAZ: N of Coban, Sharp 2991 (fu). EL
QuiCHE: Nebaj, Sharp 2405 (¥H, MEXU), 2532 (MEXU). HUEHUETENANGO: Jacaltenango,
Sharp 4830 (MExU); San Miguel Acantaro, Sharp 4853 (Fu, MICH, NY); above San Juan,
Sharp 5010 (FH, MEXU); crossing of Rio San Juan, E of San Rafael Pétzal, Standley 82880
(rH, nY); Sierra de los Cuchumatanes, Steyermark 50000a (¥u, MicH, NY); 50152 (FH, NY),
50282a (¥H).

West INpiEs. cuBa: Havana, Campo Florido, Ekman 19016 (¥H, NY). jaMaica: New
Haven Gap, Nichols 98 (MicH, NY); Trelawny Parish, Hermann 22932 (DUKE, MICH, NY, PC);
trail from Morces Gap to Vinegar Hill, Maxon & Killip 1316 (¥n, NY); Stoney Valley River,
Orcutt 5908 (ru); Chestervale, Patterson 1 (Ny, TENN); Maris Bank, Jiderholm, 1922 (rm,
NY). HAITI: Massif des Matheux, Ekman 5501 (mMicH); Morne Jeffard, Bartlett 17818 (micH);
Morne des Commissaires, Holdridge 1299 (¥u, micu), Mackaness 7 (¥H, MICH). DOMINICAN
Rep.: Sierra de Neiba, near Haitian border, Norris et al. B6405 (micu); de la Vega, Valle
Nuevo, Ekman 13844 (FH, MICH, NY). PUERTO RICO: Mt. Britton, Steere 7085 (micH).

Souts AMeRicA. TriNAD: Quare Dam, Simmonds 357 (micH). BRAZIL. SANTA
CATARINA: Sierra da Pedra, Reitz C242 (¥H).

4. Gymnostomum aeruginosum Sm., Fl. Brit. 3: 1163. 1804. Fic. 47-60

Gymnostomum rupestre Schleich. ex Schwaegr., Spec. Musc. Suppl. 1(1): 31. 1811.

Gymnostomum calcareum Nees, Hornsch. & Sturm, Bry. Germ. 1: 53. 1823, syn. nov.

Weissia calcarea (Nees, Hornsch. & Sturm) C.Muell., Syn. Musc. 1: 659. 1849, syn. nov.

Weissia rupestris (Schwaegr.) C.Muell,, Syn. Musc. 1: 657. 1849, hom. illeg. non
Hedw., 1801.

Hymenostylium calcareum (Nees, Hornsch. & Sturm) Mitt., Jour. Linn. Soc. Bot. Suppl.
1: 33. 1859, syn. nov.

Trichostomum aeruginosum (Sm.) Lindb., Oefv. K. Vet. Ak. Foerh. 21: 229. 1864.

Trichostomum calcareum (Nees, Hornsch. & Sturm) Lindb., Oefv. K. Vet. Ak. Foerh. 21:
229. 1864, syn. nov.

Trichostomum rupestre (Schleich. ex Schwaegr.) Mild., Bryol. Silesiaca 106. 1869.

Mollia aeruginosa (Sm.) Lindb., Musci Scandinavici 106. 1879.

Mollia calcarea (Nees, Hornsch. & Sturm) Lindb. in Braithw., Brit. Moss Fl. 1: 239.
1885, syn. nov.

Gyroweisia pusilla Broth., Nat. Pfl. 1(3): 389. 1902.

Eucladium aeruginosum (Sm.) C.Jens., Danm. Moss. 2: 313. 1923.

Anoectangium arizonicum Bartr., Moss FL. N. Amer. 1(3): 192. 1938, syn. nov. Type:
U.S.A., Arizona, Santa Cruz Co., Whitehouse Canyon, Bartram 919 (rua—holotype,
DUKE—isotype).

Gyroweisia luisieri Sérgio, Bol. Soc. Cine. Nat. Portugal 14: 81. 1972, syn. nov. Type:
Portugal, Estrada Porto—Viana, Ofir, Sérgio 1319 (risu—holotype).
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Plants in loose or compact turf or cushions, light or dark green above, light to dark brown
below. Stems often branching below, to 2.7 cm, rounded-triangular to five-sided in cross
section, central strand usually present, cortical cells not differentiated or darker, thick-walled,
with smaller lumens, epidermis occasionally differentiated, of thin- to thick-walled cells,
often collapsed in mature portions of stem; axillary hairs of 3-10 uniseriate cylindrical cells,
usually 1(-2) basal cells shorter, brownish, but these occasionally undifferentiated; red
tomentum sometimes present. Leaves seldom crowded above, distant and smaller below, when
dry incurved to strict, appressed to weakly spreading, when wet spreading-recurved, ligulate
to oblong-lanceolate, (0.3-)0.5-0.8(-1.1) mm long, ventral surface flat to broadly convex
across leaf or occasionally weakly keeled; margins plane or occasionally recurved below, entire
or sometimes denticulate below, often bistratose above; apex rounded or broadly acute, some-
times apiculate by a papillose translucent cell; base little widened to elliptical, little sheathing
and not decurrent except occasionally along the costa. Costa rarely strong, subpercurrent
by 2-5 cells, seldom percurrent, ventral superficial cells often subquadrate above, papillose
and little different from the laminal cells or occasionally short- to long-rectangular, weakly
papillose to smooth; dorsal superficial cells usually elongate, seldom short-rectangular to
quadrate above; cross section ovate to semicircular, ventrally flat to convex, lamina inserted
laterally or to a 90° angle ventrally, ventral epidermis present above ventral stereid band,
2-3(-5) cells in one layer; ventral stereid band rarely strong, often lacking, guide cells 2(-6)
in one layer, rarely 2-3 cells differentiated ventrally as an incomplete second layer, dorsal
stereid band usually weak, rarely lacking or strong; dorsal epidermis occasionally differentiated.
Upper laminal cells often in longitudinal rows that cross-cross at right angles between the
end of the costa and the leaf apex, subquadrate, with usually thin walls, seldom thickened at
corners, superficially flat to convex, often “wrinkled” in cross section by hollow papillae,
lumens rounded-quadrate, (6-)7-10(-12) um wide, 1:1, essentially homogeneous in size
and shape, occasionally short-rectangular along the costa; papillae small, low, simple to bifid,
seldom large and granular, apparently scattered, often crowded, with mostly 3-5 salients
per lumen. Basal laminal cells weakly differentiated as a group across the leaf or reaching
higher along the costa, yellowish to hyaline, smooth, little bulging, scarcely wider than the
upper laminal cells, rectangular, mostly 2-—4:1, thin- to thick-walled. Leaves at base of
branches small, triangular to ovate, strongly denticulate to entire on the margins, weakly
costate, laminal cells quadrate to rhomboid. Spherical to obovoid or spindle-shaped propagula
rarely present, of 5-10 multiseriate cells, basal cells hyaline, borne on branching stalks in leaf
axils. Dioicous. Perichaetia terminal, inner leaves ovate-lanceolate, differentiated and sheath-
ing below, to 1.5 mm long. Perigonia terminal at ends of short branches, gemmate. Seta
0.3-0.6 cm, yellow to red-brown, twisted clockwise. Urn 0.5-0.8 mm, ovoid to elliptical,
with a short neck, smooth when dry, yellow to red-brown; exothecial cells quadrate to
rectangular, 25-40 um wide, 1-3:1, thin-walled; stomata phaneropore at base of urn;
annulus in (1-)2-3(—4) rows, transversely rectangular or seldom nearly isodiametric,
reddish or yellowish, weakly vesiculose. Peristome absent. Spores 9-12 um in diameter,
essentially smooth, brown. Operculum not seen. Calyptra about 1.2 mm long, cucullate, smooth.

Habitat. Calcareous boulder, travertine, limestone, volcanic rock, trailside bank, soil, cave
wall; damp, moist areas; 1700-2900 m elevation.

Distribution. North, Central and South America, Europe, Asia and Africa. In addition
to the Middle American distribution of types and representative specimens, this species is
also reported, as synonyms, from Mexico: Coahuila (Bartram, 1949b) and San Luis Potosi
(Crum, 1951). The collection (cuBa: Wright 8) reported by Sullivant (1862) is Hymeno-
stylium recurvirostrum.

Axillary hair variations include collections with 3-6 uniseriate, hyaline cells, or
the basal 1(-2) cells differentiated, with thicker, brownish walls and the hairs mostly
3 to mostly 8 cells in length. Robust specimens and “phenocopies” of Molendoa
sendtneriana have at least some leaves recurved on the lower margins. The lower
leaf margins are occasionally denticulate, but not serrulate as in Eucladium verti-
cillatum. No Middle American specimens were found with two costal stereid bands,
though this is common in strongly costate collections from the United States. The upper
laminal cell walls are rarely thickened at the corners as in Hymenostylium recurviros-
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trum. The annulus of the capsule in some European specimens is rather high, of
3—4 rows of weakly vesiculose cells, but not revolvable and highly vesiculose as in
species of Gyrowseisia.

I am unable to distinguish small, sterile forms of G. aeruginosum, by any combina-
tion of characters, from gametophytic plants of Gyroweisia tenuis (Hedw.) Schimp.,
which is known in the New World only from Michigan in the United States (Steere,
1939). Collections of Gymnostomum aeruginosum with sporophytes were seen from
several states of Mexico and in Guatemala, and all sterile material is referred to this
species. If, however, undoubted Gyroweisia tenuis is ever found in Middle America,
a reevaluation of geographic distribution will be necessary based only on plants with
sporophytes.

Small forms of Gymnostomum aeruginosum and of Molendoa sendtneriana are
very similar, especially those with ligulate leaves and large granular papillae. For
example, the collection u.s.A.: Hermann 22392 has terminal perichaetia but gameto-
phytes almost identical with those of fertile M. sendtneriana from the same region.
Conversely, collection v.s.a.: Anderson 12061 has perichaetia borne on short lateral
branches but perigonia terminal on elongate branches, and gametophytes within the
typical range of variation of G. aeruginosum. Both collections are placed with G.
aeruginosum, the former considered a phenocopy phenomenon and the latter a rare
aberration. However, the possibilities of intergeneric hybridization or of occasional
lack of fertile and sterile branch dimorphism in M. sendtneriana must not be discounted.
This problem might be resolved through intensive fieldwork and experimental study,
especially of the sympatric Colorado populations.

I am unable to distinguish Gymnostomum aeruginosum and G. calcareum in New
or Old World collections using any of the characters or combinations of characters
given by recent authors. I support Crum and Anderson’s (1956) referral of all eastern
North American material of the latter name to G. aeruginosum, including certain
Southern Appalachian specimens previously identified as Anoectangium euchloron
(= A. agestivum) (Sharp, 1938), but would go further in referring G. calcareum to
the synonymy of G. aeruginosum. Observed variation in a series of specimens is on
a gradient correlated with plant stature as in other polymorphic species of Pleuro-
weisieae.

Propaguliferous forms of Gymnostomum aeruginosum are rare, PORTUGAL: Sérgio
1319; cRrEECE: Pierrot 88, Zander 4078; v.s.a.: Zander 4488, and a few propagula
were found in a collection from Mexico (soNora: Richards et al. 709) but not
attached to the plants. The holotype of Gyroweisia luisieri, described from propaguli-
ferous material without sporophytes, is matched in gametophyte characteristics in
a propaguliferous specimen from Greece with sporophytes (Zander 4078). Most
propaguliferous collections of G. aeruginosum are curiously similar to those of M.
sendtneriana in the small stature and short, elliptical to ovate leaves, but may be
distinguished from the latter when lacking perichaetia by the somewhat smaller,
essentially homogeneous upper laminal cells, the simple (to bifid) crowded papillae,
and the costa occasionally distinctly broadened and thicker in the upper half of the
leaf. Some European collections of Gyroweisia tenuis have been reported (Malta,
1931) to be propaguliferous.

Partidl list of specimens examined.—NorRTH AMERICA. CANADA. BRITISH COLUMBIA: Yale,
Fraser R., Schofield & Williams 23460 (puke). QueBec: Rimouski Co., Bic, Lepage 1841
(puke). U.S.A. amrzona: Santa Cruz Co., White House Canyon, Bartram 88 (DUKE).
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ARkANsAs: Franklin Co., Cass, Spy Rock Hollow, Anderson 12061 (DUKE). CALIFORNIA:
Kern Co., above mouth of Kern R. Canyon, MacFadden 21858 (puke); Santa Clara Co.,
Fall Cr., Schofield & Thomas 26445 (pukE). coLORADO: Ouray Co., San Juan Mts., Hermann
28224 (puke). FLORIDA: Wakulla Co., Shornherst, 1939 (puke). waHO: Bonner Co.,
Lake Pend Oreille, Leiberg sn. (puke). iLLiNors: Peoria Co., Peoria, McDonald 17
(puke). 1owa: Fayette Co., Echo Valley Pk., Conrad 7-104 (puke). MAINE: Oxford
Co., Snow Falls, Parlin 13599 (puke). MicHiGAN: Keweenaw Co., Manganese R. gorge,
Richards 237 (puke). MoNTANA: Flathead Co., Bowman L., Hermann 18016 (DUKE);
Glacier Co., Appekuny Falls, Hermann 22392 (DUKE). NORTH CAROLINA: Macon Co.,
Dry Falls on Cullasaja R., 3 km NW of Highlands, Sharp 3718 (vpuke, micu), Zander
4488 (Bur). NEw vomk: Tompkins Co., Enfield Glen, 10 km SW of Ithaca, Zander
4267 (BUF). Mexico. cmiapas: S of Las Casas, Sharp 3398 (MICH, TENN). DISTRITO
FEDERAL: Contreras, Sharp 543 (TENN). MicHOACAN: Morelia, Amable 1595 (FH). PUEBLA:
Santa Barbara, Nicholas 124 (pc). san Luis potosi: Charcas, Lundell 46 (FH). SONORA:
W of Moctezuma, White 373 (micu); 5 km S of Nacozari, Richards et al. 709 p.p. (FH, NY).
VERACRUZ: Altotonga, Sharp 5570 (MicH).

CENTRAL AMERICA. GUATEMALA. EL QUICHE: Nebaj, Sharp 2441 (rm), 2494 (¥H).
HUEHUETENANGO: Rio Pucal, Standley 65804 (ru).

WEsT INpiES. HAITI: Morne des Commissaires, Mackaness 64 (micH), 271 (MicH).

SoutH AMERICA. VENEZUELA. ARAGUA: H. Pittier Nat. Park, Sharp 84 (Bur). CHILE.
vaLpivia: Corral, Dusén 281 (FH). vALPARAfso: Valparaiso, Grotte de Janumé, Costes 1921
(Fu).

EuroPE. FRANCE: ALPES-MARITIMES, Nice, anon. (ex herb. Schimper), s.n. (BuF).
PorTuGAL: Lisboa, Sintra, Hermann 16033% (Bur). Greece: Delphi, Pierrot 88 (Lisu);
Kos, Mt. Dikeos, above Zia, Zander 4078 (BuF).

5. Gymnostomum valerianum (Bartr.) Zander, THE BryoLocist 75: 277.
1972, Fic. 61-66

Basionym: Leptodontium valerianum Bartr., Jour. Washington Acad. Sci. 19: 18.
1929. Type: Costa Rica, San José, Piedra Blanca, Valerio 86 (Fa—holotype;

pc—isotype).

Plants in a loose turf, light to dark green above, brown to red-brown below. Stems seldom
branching, to 2.5 cm, in cross section round to rounded-triangular or five-sided, central strand
distinct, cortical cells substereid, epidermis occasionally differentiated as a single layer of
small, thin-walled, usually collapsed cells; axillary hairs of 13-16 long-cylindrical, hyaline
cells, or basal 1-2 cells brownish; red tomentum usually present below. Leaves not crowded,
mostly about equal in size, when dry spreading-incurved from the base and obscurely
catenulate, weakly twisted and sub-tubulose above, when wet spreading, oblong- to linear-
lanceolate, 1.7-3.0 mm long, deeply concave to keeled, with broad ventral groove along
costa, margins plane, coarsely and distantly dentate in upper %-, teeth ending in a large,
translucent, weakly papillose or smooth cell; apex acute, apiculate by a translucent, papillose
cell; base scarcely differentiated in shape to short-ovate, not sheathing, not decurrent. Costa
percurrent to shortly excurrent, ventral superficial cells above quadrate and little different
from the laminal cells to short-rectangular or elongate, papillose; dorsal superficial cells
elongate, papillose; in cross section ovate, ventrally bulging-convex, lamina inserted laterally
or at up to a 90° angle, with 3-4 ventral epidermal cells in one layer, a distinct ventral
stereid band, 4-5 guide cells, a strong dorsal stereid band, and a dorsal epidermal layer
usually differentiated. Upper laminal cells subquadrate to hexagonal, (6-)7-10 um wide,
1:1, walls evenly thickened, essentially homogeneous, occasionally longitudinally elongate
along the costa; papillae usually large, massive, multiple, occasionally bifid, centered over
the lumens, mostly 4-6 salients per lumen. Basal laminal cells weakly differentiated as a
small group reaching higher along the costa, yellowish, smooth, scarcely wider than upper
laminal cells, short-rectangular, mostly 2—4:1, thick-walled. Leaves at base of branches
small, deltoid, weakly serrulate, weakly costate, apiculate, laminal cells thomboidal. Dioicous.
Perichaetia terminal, leaves little different from stem leaves, weakly sheathing at base.
Perigonia lateral on stem, bud-like. Sporophyte not seen.
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Ficures 61-73. Gymnostomum valerianum (Bartr.) Zander and Eucladium verticillatum
(Brid.) B.S.G. — 61-66. G. valerianum. — 61-62. Moist leaves, X30. — 63. Dry leaf, same
as 62, X30. — 64. Leaf margin, X300. — 65. Upper leaf areolation, X750. — 66. Costal
cross section at mid-leaf, X300. — 67-73. E. verticillatum. — 67-70. Moist leaves, X30. —
71. Dry leaf, same as 70, xX30. — 72. Upper leaf areolation, x750. — 73. Costal cross
section at mid-leaf, xX300. Figures 61-66 from Mexico: Norris 20436; 67 from MmExico: Crum
283; 68-71 from mexico: White 371; 72-73 from mExico: White 370.

Habitat. Cliff, ledge, bluffs; in shade; moist areas.

Distribution. Mexico, Costa Rica, Guatemala and Panama.

There was little variation between the five collections examined. The basal cells
of the axillary hairs of Norris 20436 are of clear, little thickened walls, while the first
and sometimes also the second basal cells of Valerio 86 and Crosby 3964 are differ-
entiated, brownish, with slightly thicker walls than the distal cells. The collection
Sharp 2399 is fertile, the perichaetal leaves having the structure of those typical of
Gymnostomum, not of Leptodontium in which the species was originally placed by
Bartram (1929). This species is closely related to G. angustifolium Saito, which is
found in Japan, Alaska (Baranof Island, Worley & Hamilton 9201—puxeE—as Anoec-
tangium aestivum), and the eastern United States in North Carolina, Tennessee,
Arkansas, and Florida, but has not yet been found in Middle America though this
seems likely. Gymnostomum angustifolium is similar to G. valerianum in most char-
acteristics, but the leaves differ when dry. They are less obviously catenulate, with
entire or occasionally sinuose upper margins, the upper lamina commonly ventrally
concave, rarely keeled, the upper laminal cells larger, more pellucid, less obscured
by the papillae, which are somewhat thicker and occasionally scattered over the lumens.
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Additional specimens examined.—MEexico. siNALoA: 10 km W of Las Palmitas, Norris
et al. 20436 (micH). GUATEMALA. EL QUICHE: Nebaj, Sharp 2399 (FH). SAN MARCOS:
Volcan Tajumulco, Steyermark 35696a (¥m). Panama. cuiriQui: S of Boquete, Crosby 3964
(DUKE).

6. Eucladium verticillatum (Brid.) B.S.G., Bryol. Eur. 1: 9. 1846 (fasc.
33-36 Mon. 3). Fic. 67-73

Basionym: Weissia verticillata Brid., Jour. Bot. (Gott.) 1800(2): 283. 1801.

Bryum verticillatum (Brid.) Brid.,, Musc. Rec. 2(3): 40. 1803, hom. illeg. non Dicks.
ex With., 1801.

Grimmia verticillata (Brid.) Sm., Engl. Bot. 18: 1258. 1804.

Coscinodon verticillatus (Brid.) Brid., Bryol. Univ. 1: 374, 1826.

Mollia verticillata (Brid.) Lindb., Musci Scand. 21. 1879.

Hymenostylium verticillatum (Brid.) Braithw., Brit. Moss FL. 1: 242. 1885, nom. inval.
(Art. 34, I.C.B.N,, 1972).

Tortula verticillata (Brid.) Mitt., Rep. Sci. Res. Voyage Challenger Bot. 1(2): 89. 1885.

Plants in turfs and cushions, virid- to light-green above, light- to yellowish-brown below.
Stems branching irregularly, 0.5-2.0 cm, in cross section elliptical, central strand absent,
cortical cells wide-lumened, thin- or thick-walled, epidermis present, of large, thin-walled,
bulging cells, usually difficult to distinguish from cortical cells when these are thin-walled;
axillary hairs numerous, of 5-10 uniseriate, clear, long-cylindrical cells; occasionally weakly
radiculose below. Leaves not crowded, usually larger above, 1.7-2.0(-2.2) mm long, when
dry erect-spreading, incurved, when wet spreading-recurved, oblong-lanceolate to narrowly
lanceolate or linear, broadly concave ventrally, margins plane, entire above and serrulate
below or occasionally entire throughout; apex narrowly acute to subulate; base scarcely
differentiated to ovate, not sheathing. Costa strong, decurrent at base, often 40-50 um wide
at base, shortly excurrent in a broad, thick mucro; ventral superficial cells quadrate, short-
rectangular or elongate; dorsal superficial cells elongate; cross section semicircular or elliptical,
ventrally weakly concave to bulging-convex, with lamina inserted laterally, with a single
layer of 5-6 ventral epidermal cells, a weak to strong ventral stereid band, guide cells 4-7
in one layer with occasionally 1-2 guide cells in a second layer ventrally, a usually strong
dorsal stereid band, and a single layer of dorsal epidermal cells usually differentiated. Upper
laminal cells subquadrate, with clear, pellucid walls, weakly to evenly thickened, seldom
weakly thickened at the corners, superficially flat to weakly convex, lumens rounded-quadrate
to oval, 8-10 um wide, 1:1, but occasionally medially elongate to 15 um, smaller along the
laminal margins, papillae indistinct and low, simple, mostly 2-5 per lumen and scattered,
occasionally multifid, scattered to centered. Basal laminal cells highly differentiated as a
group across leaf base, hyaline, smooth, medially bulging-rectangular, mostly 12-15(-24) wm
wide, mostly 4-5:1, thin-walled. Leaves at base of branches smaller, little differentiated,
or very small, ovate to long-triangular, serrulate, weakly costate at base to strongly costate,
laminal cells thomboidal to rectangular. Dioicous. Perichaetia terminal, inner leaves ovate-
lanceolate, to 2.5 mm long. Perigonia not seen. Sporophyte not seen.

Habitat. Calcareous rock, wet areas in gorges and arroyos.

Distribution. North and Central America, Europe, Asia and Africa. In addition to the
Middle American distribution of the representative specimens, this species has also been
reported from Mexico: Baja California N. (Crum & Steere, 1958).

The minute serrulation along the lower leaf margins of Eucladium verticillatum
is considered diagnostic by recent and past authors. However, in a few collections,
especially those from Bermuda, this character is weak or disconcertingly absent. Such
variation, together with the occasional weak serrulation or crenulation sometimes
present along the lower margins of Gymnostomum aeruginosum and Molendoa
sendtneriana, necessitate the study of other significant characters for accurate de-
termination. In E. verticillatum, the median upper laminal cells are often distinctly
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larger than the marginal cells, and occasionally longitudinally elongate, a modification
paralleled in Hymenostylium recurvirostrum.

Partial list of specimens examined.—Mgexico. CoamuiLa: El Chorro, McVaugh, 1951
(MicH), Crum 233 (MicH); Buenos Aires, Crum 210 (MICH). SONORA: Moctezuma, Arroyo
El Sauce, White 321 (micu); Cajén de la Higuera, 370 (micu), 371 (micu), 374 (micH).
BERMUDA. Paget Parish, Richards & Massey 2331 (micu); Church Cave, Britton, 1905 (NY);
Smuggler’s Cave, Castle Harbor, Britton, 1900 (Nv); Paynter’s Vale, Britton 271 (Ny).

Species Not TREATED

Anoectangium breutelianum B.S.G. ex Besch., Mém. Soc. Natl. Sci. Nat. Cherbourg
16: 160. 1872, nom. nov. for Zygodon pusillus C.Muell. and for Gymnostomum
euchloron Schwaegr., nom. illeg. (Art. 57, I.C.B.N., 1972).

What may be the holotype (MExico: Veracruz, Orizaba, anon., s.n.—pc) has both
“Anoectangium breutelianum” and “Gymnostomum euchloron” written on the packet,
but is clearly Hymenostylium recurvirostrum by the terminal perichaetia and other
characters. Paris (1903) refers this species to A. euchloron, but he may have seen
other material.

Gyroweisia barbulacea (C.Muell.) Broth., Nat. Pfl. 1(3): 389. 1902.
Basionym: Weissia barbulacea C.Muell., Linnaea 38: 634. 1874.

The type of this taxon has not yet been located; it is not in the herbarium of
H. G. Winter (z), though this is indicated in the original publication. Andrews (1922)
saw type material but did not give a disposition. The original description, . . . annulo
persistente simplici . . . ,” does not indicate Gyroweisia as the appropriate genus, in
spite of the transfer by Brotherus (1902), while the words “. . . in subulam breviusculam
obtusatam integerrimam opacam carnosulam paulisper flexuosam attenuata . . .” reminds
one of Luisierella barbula (Schwaegr.) Steere.

SpecieEs EXCLUDED

Several species with combinations in Anoectangium and Gymnostomum, based on
Middle American types, have been excluded from the Pottiaceae by other authors,
and are listed in the Index Muscorum (Wijk et al., 1959-69).

Two Middle American species previously recognized in Gyroweisia belong to a
single new combination in Husnotiella.

Husnotiella obtusifolia (Broth.) Zander, comb. nov.

Basionym: Gyroweisia obtusifolia Broth., Nat. Pfl. 1(3): 389. 1902. Type:
Mezxico, Veracruz, Strebel s.n. (BM—holotype).

Trichostomum obtusifolium Hamp., Bot. Zeit. 28: 49. 1870, non P. Beauv., 1805, nom.
illeg. (Art. 64, I.C.B.N., 1972).

Gyroweisia papillosa Thér., Smithsonian Misc. Coll. 85(4): 6. 1931. Type: Mexico,
Michoacin, Morelia, Arséne 4927 (pc—lectotype, FH—isotype); Loma Santa Maria,
Arséne 7887 (pc—syntype).

This species differs from other species of Husnotiella by the autoicous or rhizau-
toicous inflorescence, the operculum occasionally with twisted cells, the peristome
teeth often red and well developed, to 240 um long, the annulus usually highly
vesiculose, revolvable and deciduous, the leaves often plane-margined, with thin-
walled, enlarged basal cells and the costa often not or only weakly spurred. These
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characters are not all present in combination in most specimens, and future study
may necessitate synonymy with H. revoluta Card., which intergrades in many respects.
The collection Arséne 666 has the gametophyte characters of H. revoluta
and the sporophyte characters of H. obtusifolia. Husnotiella revoluta is known
to occasionally possess a variable, rudimentary peristome and an annulus sometimes
deciduous in parts (Brotherus, 1924; Cardot, 1909, 1913; Grout, 1938-39) and speci-
mens I have seen are indeed variable in this regard. Steere (Steere & Chapman, 1946)
has referred Trichostomum obtusifolium to the synonymy of Globulinella globifera
(Hamp.) Steere in Steere & Chapman, though apparently without seeing the type.
In the past, Gyroweisia has been treated as a “wastebasket” genus. Of the South
American species, G. benoistii Thér. is probably Globulinella sp., judging from the
original description and illustration, and I agree with Andrews (1922) that G. boliviana
Williams and G. lindigii (Hamp.) Broth. are probably Didymodon tophaceus (Brid.)
Lisa from isotype material of both in Andrews’ herbarium (cu) that I was able to
examine through the courtesy of Dr. R. T. Clausen. Gyroweisia brevicaulis (Hamp. ex
C.Muell.) Broth. of Java and New Caledonia is Luisierella barbula, judging from
specimens in the Fleischer herbarium (FH). As noted previously, Gyroweisia luisieri
Sérgio of Portugal is a propaguliferous variant of Gymnostomum aeruginosum, q.v.
Additional specimens examined.—MExico. HIDALGo: Mineral del Chico, Orcutt 6684 (FH).

PUEBLA: Cerro Guadalupe, Arséne 666 (u-BrR). TamAuLpAs: 37 km SW of Victoria, scrub
oak forest, 1100 m, Bowers et al. 4053 (TENN), Smith et al. 2778 (MEXU, TENN).
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