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from his catlier S. erythrocalyx. Sphagnum brevirameun differs from §.
perichaetiale (and its synonym §. erythrocalyx) in having hyaline cells of branch
leaves with papillose side walls and green cells central and included. Sphagnum
perichaetiale has hyaline cells of branch leaves with smooth side walls, and its green
cells are narrowly exposed on both surfaces. (Also, in §. perichaetiale, the triple
pores on the outer surfaces of branch leaves stain like the rest of the cell surface and
are therefore pseudopores.)

REFERENCES

Andrews, A. L. (1912). Notes on North American Sphagnum. 1. Bryol. 15, 63-60.

Andrews, A. L. (1913). Sphagnales. No. Amer. Flora 15: 1-31.

Cardot, J. (1887). Révision des Sphaignes de I’Amérique du Nord, Buil. Soc. Roy. Bor. Bely. 26(1),
41-61.

Eddy, A. (1977). Sphagnales of tropical Asia, Bull, Drit. Mus. (Nat. Hist,), Bot. 5(7), 357—445. Pls.
37-40.

Warnstorf, C. (1890). Beitriige zur Kenntnis cxotischer Sphagna. Hedwigia 29, 179-211. Pls. 4-7.

Warnstorf, C. (1890a). Contributions 1o the knowledge of North American Sphagna. IV, Bot. Gaz. 15,
242-255.

Warnstorf, C. (1891). Beitriige zur Kenntnis exotischer Sphagna. 1¥. Hedwigia 30, 127-179. Pls. 14-24.

Warnstorf, C. (1911). Sphagnales-Sphagnaceac (Sphagnologia Universalis). 51. Helt in H. Engler, Das
Pflanzenreich. Leipzig.

Howarb CrUM, The Herbarium, University of Michigan, 2003 North University Building, Ann Arbor,
Michigan 48104, U.S.A.

R~ &4

J. Bryol. (1989) 15, 537-541

Transfer of Lepidopilum virens Cardot to Tetrastichium
(Leucomiaceac)

STEVEN P, CHURCHILL

New York Botanical Garden

Recent studics on the genus Lepidopifum demonstrate that a species described by
Cardot (1905) from the Azores is not a member of that genus, differing in features
of both the gametophyte and of the sporophyte. Whilst the placement of the taxon
in the Hookertales scems unguestionable, however the exact position is somewhat
problematic. Luisier (1938) established the genus Pseudolepidopilum for Cardol's
species; however, he did not provide a Latin description. Luisier characterized the
new genus based on features of both the gametophyte and the sporophyte, and was
the first to describe the sporophytic features of this specics. His original observa-
tions appear not to have been appreciated by later workers as to the status of this
taxon. Several recent papers aid in a possible placement of Cardot's species.

The genus Tetrastichium has recently been reviewed by Allen er al. (1985),
providing a detailed discussion of the possible taxonomic posilion of the genus in
the Hookeriales, and giving a detailed account of the sporophyte which previously
had been undescribed. The similarity of Tetrastichitm (o Hookeria and the
Leucomiaceae (see Allen, 1987) are reviewed, contrasting both similaritics and
differences. Lepidopilum virens Cardot likewise shares features of both taxa and
presents the same or similar problems Lo those expressed by Allen er al. (1985): the
gametophyte is somewhat similar to Hookeria in the stem lacking a central strand,
leaves ecostac (Fig. la, b), and cells somewhat thin-walled (Fig. 1c), whereas the
sporophyle is similar to the Leucomiaceae with an cndostome of well developed
cilia and a basal membranc with prominent projections on the ventral surface
(Fig. 1g).

Lepidopilum virens Card., in sharing a number of sporophytic features with
Tetrastichium, argues, 1 believe, for the placement in the genus Tetrastichium.
Features that appear to dilfer or arc unique to this species include the leaves that
appear 8-ranked, the elongate median cells with long tapering cell ends and thicker-
walled cells that are nol lax (Fig. lc), calyptrae distinctly cucullate (Fig. le) and
exothecial cells of the urn that are more or less evenly thick-walled.

The close relationship between Leucomium and Rhynchostegiopsis has been
suggested by Allen et af. (1985), Allen (1987) and Buck (1987, 1988) and their
placement in the Leucomiaceac has been put forth by both Allen (1987) and Buck
(1987). Allen et al. (1985) have already made a strong case for the possible place-
ment of Tetrastichium in the Leucomiaceac based primarily on sporophytic
features. The presence of a cucullate calyptra in L. virens [urther supports the
contentions of Allen et al. (1985). Furthermore the recent dendrogram presented by
Buck (1988) suggests two possible major branches for the Hookeriales, one in-
cluding Hookeriaceae, Daltoniaccac and Adclotheciaceac defined by (1) leaf cells
short, (2) axillary hairs 3-celled and (3) plants little-branched. The other major
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branch includes the Leucomiaceae and Callicostaceae defined by (1) leaf cells
elongate, (2) axillary hairs 2-celled and (3) plants freely branched. The
Leucomiaceae is further defined by (1) calyptra cucullate and (2) stem fragile. All
features defining this second major branch point (Leucomiaceae -+ Callicostaccae)
and the family Leucomiaceae are present in L. virens.

Finally an interesting and corroborating factor concerns distribution. Both

species are found in the Macaronesian region. Tefrastichium fontanum is known:

from the Canary Islands (NY!) and reported by Sjogren (1978) from the Azores and
Madgira though I have seen no collections. Lepidopilum virens is known from the
Azores and Madeira and also in the Gibraltar area of southern Spain. Such distribu-
tions in the Macaronesian region are shared by other mosses such as Echinodium
(see Churchill, 1986; also Reimers, 1938), suggesting a possible biogeographic
history.

The present effort is, naturally, a phenetic assessment. What is critically needed
for the Hookeriales is a thorough examination of all characters throughout the
entire order and their use in establishing monophyletic groups based on shared
derived features.

Clearly L. virens belongs in Tetrastichium. The new combination and a
rediagnosis of Tetrastichium virens (Cardot) Churchill are given below.

Tetrastichium virens (Cardot) Churchill, comb. nov. (Fig. 1).

Lepidopilum virens Cardot, Bull. Herb. Boissier, ser. 2, 5: 212, pl. 2f, Figs 20-32.
1905. Type. Azores. Sao Miguel, 1898, Carreiro 703 (holotype, PC!, isotype MO1).
Pseudo[éﬁtm(Cardot) Luisier Broteria Cienc. Nat. 7(3): 127, Fig. 10.
1938. comb. inval.

Plagiothecium argyrophyllum Geheeb, Biblioth. Bot. 73: 60, Fig. 16A. 1910. Type.
Madeira. Feb 1880, Fritze (holotype, L!, isotype B!)

Plants glossy, olive-green to golden- or yellowish-green, small to somewhat
medium-sized, soft and rather fragile, forming rather dense mats, saxicolous or
lignicolous. Primary stems crecping, secondary stems spreading or shortly ascend-
ing, several-branched, each branch short; in cross-section hyalodermis and central
strand absent. Axillary hairs cylindrical, to 142 pm long, 2-celled, basal cell short,
terminal cell elongate. Leaves strongly complanate, erect-spreading, plane, lateral
leaves not strongly asymmetric, median leaves symmetric, little differentiated in
size, lanceolate to oblong-lanceolate, 1.7-2.5 mm long, 0.6-0.9 mm wide, slightly
concave, shortly-acuminate or acuminate-apiculate, base variously folded on lateral
leaves; margins plane, entire to occasionally weakly and indistinctly serrate;
ecostae; median cells smooth, long-fusiform or weakly long-hexagonal with cell
ends tapering, 94-158 pm long, 11-14 pm wide, not differentiated in alar region,
basal cells shorter and wider. Dioicious. Perigonia lateral, bud-like; leaves short
ovate-acuminate, ca 0.6 mm long. Perichaetia lateral; leaves ovate-lanceolate, long-
acuminate, to 2 mm long. Setae elongate, 6.5-9.0 mm long, smooth, rusty-red or
reddish-orange; capsules inclined, urn ovoid short-cylindrical with short neck,
0.8-1.2 mm long, often constricted below mouth; exothecial cells shortly rectan-
gular or subquadrate, evenly thick-walled or somewhat thickened along angles
(collenchymatous), 28-44 pm long; operculum conic-rostrate, 0.7-0.9 mm long,
smooth, oblique; peristome double, exostome teeth 16, to 386 um long, dorsally
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| mm

100 pm

_ Fig. 1. Tetrastichium virens: a, median leaf; b, lateral leaves; ¢, median cells of lamina; d, perigonia; e,

calyptra; f, proximal arca of outer surface of exostome; g, outer surface of endostome. Based on Persson
s.n. (BM).
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cross-striolate, slightly papillose distally, distinctly furrowed, rusty-red, ventrally
papillose and thicker than dorsal plates, pale yellow; endostome perfect, pale

yellow, basal membrane high, to 145 pm high, segments 16, to 272 pm long, keeled,

perforate distally, lightly papillose, cilia 2, to 100 pm

long. Spores spherical, ca

14-17 pm in diameter, appearing lightly papillose. Calyptra cucullate, 1.5-1.8 mm

long, naked.

Etymology. Virens, [rom the Latin (= green), with reference to the colour of the

gametophyte.

Distribution and ecology. Azores and Madeira to extreme southern Spain; on tree

trunks, decaying logs and over rock. Sjogren (1978) no
species is most common on rocks, usually associated wit
surfaces, in stands of Cryptomeria and Pittosporum.

tes that in the Azores this
h semi-continuously moist

Specimens examined. AZORES; Sao Jorge: Crater below village of Quimada, 300 ft.,
23 August 1965, Smookler 60 (BM). Sao Miguel: Lagoa das Furnas, ca 300 m, 28

May 1937, Allorge 109 (AAU, F); Furnas, at

S end of lake, 24 March 1937, Persson

5.n. (BM). Terceira: 4 km S of Biscoitos, 450 m, 7 April 1980, Crundwell 969 (E).
MADEIRA: Pecegueiros, 11 August 1936, Luisier s.n. (BM’)’.“S‘PA[N:‘Ca‘diz:‘AI'gEinEs,

valle de Miel, April 1934, Richards 232 (BM, L, MO,
Allorge 237 (AAU, B, BM, F, L, MQO).

SUMMARY

Both gametophytic and sporophytic features warrant the transfer of Cardol’s

Lepidopilum virens to Tetrastichium. It is also sugges
placed in the family Leucomiaceae.
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