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ABSTRACT. A small ephemeral moss found in alpine habitats of Sichuan Province, China, is described as
Eobruchia sichuaniana sp. nov. A key and illustrations for all species of Eobruchia are also provided.
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During the summer of 2010 a joint plant collecting

expedition was carried out by the Kunming Institute of

Botany and Harvard University under the direction of

David Boufford. The goal of this expedition was to

collect primarily in alpine areas above 3500 m within

Sichuan Province in China. The third author was invited

to be the bryologist of this expedition team. On the first

of August the team ventured along the slopes and ridges

of Zheduoshan (Mt.) where a small member of the

Bruchiaceae with sporophytes was sampled. At the time

of collection it was presumed to be a species of Bruchia

Schwägr. or Trematodon Michx., but neither genus has

been reported as occurring in alpine habitats in China

(Gao et al. 1999; Rushing 1986). As the expedition

continued in adjacent alpine areas it was hoped that

additional populations of this very small ephemeral moss

would be located, but none were encountered. Upon

examination of this moss under microscopes, we discov-

ered that it very much resembles a species of Trematodon

except for its mitrate calyptrae and generally smaller size.

We then expanded our search for the possibility of this

interesting moss being misidentified as Trematodon in

herbaria, especially when calyptrae are not present.

Examination of collections at KUN was initiated by

the first author to determine if this new species had been

previously collected and placed among collections of

Trematodon. No additional collections were located

within the KUN herbarium. The characteristics of this

moss are unlike any species of Trematodon that have

been reported from China. With its distinct, large,

mitrate calyptrae, the specimen then called to our

attention the South American genus, Eobruchia, whose

generic delimitation seems to fit very well with our

Sichuan plants (Buck 1979; Gradstein et al. 2001; Steere

1982). Further study of the two species in this genus led

us to conclude that our Chinese material represents an

undescribed species of Eobruchia, which is hereby

described and illustrated.

MATERIALS AND METHODS

Voucher specimens of this new species were

examined by the authors using dissecting and light

microscopes. Type and non-type specimens of Eobruchia

bruchioides (Müller Hal.) Buck and E. ecuatoriana Steere

were borrowed from NY. Morphological features of the

new species and relevant species were analyzed and

compared. Figures were prepared by a professional artist

with line drawings to represent the critical characters of

the new species and other members of this genus.

TAXONOMY

Eobruchia sichuaniana W.Z. Ma, S. He & Shevock, sp.

nov. Figs. 1–2

Plants similar to Eobruchia bruchoides and E. ecuatoriana

but differs from E. bruchioides by having shortly

acuminate perichaetial leaves, a larger capsule (1.9–3.5

vs ca. 1.0 mm) with a conspicuous neck, longer setae

(4–6 mm vs ca. 2 mm) and from E. ecuatoriana by

having larger calyptrae (ca. 2.5 vs 1.2 mm) and

distinctly vertically barred reddish peristome teeth.
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Figure 1. 1–18. Eobruchia sichuaniana W.Z. Ma, S. He & Shevock. 1–3. Plants. 4. Stem cross section. 5–7. Lower stem leaves. 8–9. Perichaetial leaves. 10–11. Cross

sections at mid-leaf. 12. Basal laminal cells. 13. Leaf apex. 14. Capsule with open operculum. 15. Exothecial cells showing stomata. 16. Peristome teeth. 17.

Calyptra. 18. Spores. Scale: a 5 2 mm (1, 2, 3), b 5 0.5 mm (5, 6, 7, 8, 9, 14, 17), c 5 50 mm (4, 12, 13, 15, 16, 18). 1–18 drawn from the isotype, Shevock

36027 (MO).
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Figure 2. 1–5. Eobruchia sichuaniana W.Z. Ma, S. He & Shevock. 1. Perichaetial leaves. 2. Sporophyte. 3. Peristome tooth. 4. Calyptra. 5. Spore. 6–10. Eobruchia

ecuatoriana Steere. 6. Perichaetial leaves. 7. Sporophyte. 8. Peristome tooth. 9. Calyptra. 10. Spores. 11–15. Eobruchia bruchioides (Müll. Hal.) W.R. Buck. 11.

Perichaetial leaves. 12. Sporophyte. 13. Peristome tooth. 14. Calyptra. 15. Spores. Scale: a 5 0.5 mm (1, 4, 6, 9, 11, 14), b 5 0.5 mm (2, 7, 12), c 5 50 mm (3, 5, 8,

10, 13, 15). 1–5 drawn from the isotype of Eobruchia sichuaniana (MO); 6–10 from the paratype, Steere E234 (NY); 11–15 from the lectotype, E. Ule 219 (NY).
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Type: CHINA. SICHUAN: Kangding County. Off of province

highway 318 at Zheduoshan Pass, then south upslope

to ridge, 4420 m, 30u04908.60 N, 101u48912.20 E, 1

Aug 2010, Shevock, Boufford & Yue 36027 (holotype:

KUN; isotypes: CAS, FH, MO, NY, PE).

Description. Plants small, 2–3 mm tall, excluding the

sporophytes, yellowish brown, in scattered to somewhat

clumped tufts. Stems simple, short; in cross section, a

central strand present. Leaves 1.2–1.6 3 0.45–0.55 mm;

lower leaves ovate-lanceolate; upper leaves from an

oblong sheathing base to rather long subulate, with the

costa filling most of the subula; margins entire or nearly

so; costa very broad at the leaf base, occupying ca. K the

leaf width, in cross section, dorsal stereid bands weakly

differentiated, especially toward leaf apex; leaf cells at the

sheathing base, rectangular, lax, 40–75 3 8–12 mm.

Dioicous. Inner perichaetial leaves oblong-ovate, shortly

acuminate at apex, significantly larger than vegetative

leaves, with a sheathing base 1.8–2.5 mm long. Setae 4–

5(–6) mm long, smooth, slightly flexuose; capsules

cylindrical, 2.2–3.0 3 0.55–0.65 mm, ca. half being

gradually differentiated into a neck, not strumose at

base, stomata numerous, superficial; exothecial cells

irregularly rectangular, thick-walled; annuli differentiat-

ed in 2–3 rows of larger, thick-walled cells, deciduous;

opercula long-rostrate, straight, ca. 1.25 mm long;

peristome single, with 16 teeth well developed, reddish

brown, 200–220 mm high, narrowly triangular, hardly

divided at tips, somewhat perforate here and there,

papillose at tips, distinctly vertically striate below the

tips. Spores spherical, 40–60 mm in diameter, distinctly

papillose. Calyptrae large, mitrate, 2.5–2.7 mm long,

covering most of the capsule urns, smooth, naked,

deeply lobed at base, falling before the operculum.

Etymology. The epithet sichuaniana refers to Sichuan

Province in southwest China.

Distribution and ecology. Eobruchia sichuaniana is

thus far only known from the type locality. Although

rather inconspicuous, colonies were encountered over

several hectares at the type locality, but these colonies

occurred only in small openings among shrubs on

metamorphic rocky slopes of slate in alpine areas

dominated by small-statured Rhododendron shrubs and

prostrate Juniperus.

Discussion. The genus Eobruchia was established by

Buck (1979) to accommodate the sole species at that

time, Brachyodus bruchioides Müller Hal. endemic to

Brazil. Characters of this moss are intermediate between

Bruchia and Trematodon. A second species was later

discovered in 1981 from high elevations in the Andes

and placed within Eobruchia, expanding on several of the

generic characters, including its larger size and more

persistent operculum (Steere 1982). Eobruchia has the

general appearance of a very diminutive Trematodon

(Fig. 2). Eobruchia sichuaniana further blurs the lines

between these closely related genera (Table 1). In E.

sichuaniana, portions of the peristome teeth are barred

like some members of Trematodon; however, the narrowly

triangular shape of the peristome teeth show little similarity

to the linear-lanceolate teeth in Trematodon. The irregularly

lobed mitrate calyptra resembles that of Eobruchia and is

unlike the cucullate calyptra found in Trematodon. The

overall morphology of the calyptrae is similar among all

three species of Eobruchia where the calyptra lobes are

rounded, irregularly shaped and one or more divisions split

more prominently at maturity (Fig. 2). Measurements of

various morphological traits were obtained by examination

of Eobruchia types (Fig. 3). From this analysis, it appears

that Eobruchia sichuaniana overlaps in several character

states with the other two species in the genus, although

capsule and seta length are both considerably longer in E.

sichuaniana. When the operculum is still attached, it is a

striking feature appearing reddish although the operculum

itself is actually light yellow in color. This is due to the

bright red peristome teeth beneath the operculum. Spore

morphology of E. sichuaniana is very similar to that of

Trematodon ambiguus (Hedw.) Hornsch. and Eobruchia

bruchioides (Müll. Hal.) Buck, as shown by Luizi-Ponzo &

Barth (1998) and in Bruchia (Rushing 1985).

Table 1. Comparison of morphological characters of Eobruchia sichuaniana to related genera of Bruchiaceae.

Bruchia Eobruchia E. sichuaniana Trematodon

Seta 1–3 mm, erect or slightly

curved

2–6 mm, slightly curved or

flexuose

4–6 mm, slightly curved 10–30 mm, slight curved

Capsule shape Ovoid to oblong-pyriform Suberectly cylindric Suberectly cylindric Curved cylindric

Length proportion of

neck to capsule

Less than half About half About half Half to 3 quarters

Peristome teeth None Triangular, smooth at base,

distally papillose

Narrowly triangular, vertical

barred

Linearly lanceolate, vertical

barred

Operculum None Long-rostrate Long-rostrate Obliquely long-rostrate

Calyptra Mitrate, lobed at base Mitrate, lobed or irregularly

lobed at base

Mitrate, irregularly lobed

at base

Cucullate
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Eobruchia is represented by a few specimens in

herbaria. As ephemeral plants, they are rarely encoun-

tered and only collected when sporophytes are present.

In addition, such soil ephemerals are generally small

herbarium samples. Eobruchia is a genus of high

montane to alpine environments generally exceeding

4000 m, and the time of season when sporophytes could

be produced is likely to be of short duration. Illustrations

of all members of the genus are displayed in Figs. 1–2.

Expanded species descriptions below are based on our

examination of the existing specimens.

COMPARATIVE DESCRIPTIONS OF EOBRUCHIA BRUCHIOIDES AND

E. ECUATORIANA

Eobruchia bruchioides. Plants small, 1–2 mm tall,

excluding the sporophytes, yellowish brown, in scattered
to somewhat clumped tufts. Leaves 1.5–2.5 3 0.35–0.40

wide, from an oblong, sheathing base, suddenly nar-
rowed to a long subulate apex, ca. 1/2–2/3 the leaf length,

often with the costa filling the entire subula; margins
entire; costa long excurrent; leaf cells at the sheathing

base, rectangular to linear-rhomboidal, thin-walled, 60–
100 3 12–20 mm, becoming shorter toward the shoulder

Figure 3. Comparison of morphological characters among species of Eobruchia based on type specimens.
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area. Autoicous. Perichaetial leaves similar to the upper

stem leaves. Setae ca. 2.0 mm long, smooth, curved;

capsules 0.9–1.0 3 0.4–0.5 mm, capsule neck weakly

differentiated, not strumose at base, stomata numerous,

superficial; exothecial cells irregularly long-rectangular,

thick-walled; annuli differentiated in 2–3 rows of larger,

thick-walled cells, deciduous; opercula long-rostrate;

peristome single, with 16 teeth, pale yellowish, more or

less fragile, ca. 150 mm long, perforate, papillose, hardly

striate at all. Spores spherical, 30–35 mm in diameter,

coarsely papillose. Calyptrae mitrate, 0.6–0.8 mm long,

covering ca. half the capsule, smooth, naked, moderately

lobed at base.

Specimens examined. BRAZIL. RIO DE JANEIRO: Serra

do Itatiaia, 2000 m, Mar. 1894, E. Ule 219 (lectotype: NY);

same locality, Feb. 1894, E. Ule 220 (NY); National Park

Itatiaia, 2430 m, June 1989, Schäfer-Verwimp & Verwimp

11175 (CAS, NY); same national park, 2350–2640 m, July

1991, Vital & Buck 19939, 19953 (both in NY). ECUADOR.

TUNGURAHUA/NAPO: Los Llanganates Mts., Oct. 2000,

Soldán s.n. (NY).

Eobruchia ecuatoriana. Plants small, ca. 3 mm tall,

excluding the sporophytes, brownish, in scattered to

somewhat clumped tufts. Basal leaves clustered, small,

linear-lanceolate, upper leaves and perichaetial leaves

similar, ovate to oblong-ovate, sheathing at base, 1.0–1.5

3 0.5–0.8 mm, suddenly narrowed to a long sublate

apex, with the costa filing the entire subula, 1.5–2.0 mm

long; margins entire; costa long excurrent, thinner at leaf

base; leaf cells at the sheathing base, rectangular to

linear-rhomboidal, 50–100 3 10–20 mm, becoming

shorter toward the shoulder area. Dioicous. Setae 4.0–

4.5 mm long, smooth, somewhat flexuose; capsules

cylindrical, 1.9–2.0 3 0.5–0.6 mm wide, with ca. half of

the capsule being gradually differentiated into a neck,

not strumose at base, stomata numerous, superficial;

exothecial cells irregularly long-rectangular, thick-walled;

annuli conspicuous, revoluble, with 2–3 rows of larger,

thick-walled cells; opercula long-rostrate, straight, ca.

0.7 mm long; peristome single, with 16 teeth, fragile, pale

yellowish, 150–160 mm long, strongly perforate to

variously divided, coarsely papillose, with scattered

spicules not arranged in a regular pattern, not striate.

Spores spherical, 35–40 mm in diameter, spiculosely

papillose. Calyptrae mitrate, ca. 1.2 mm long, covering

most of the capsule urns, above the neck, smooth, naked,

deeply lobed at base.

Specimens examined. ECUADOR. NAPO: Cordillera

Oriental, 4200 m, Jan. 1981, Steere E-234 (paratype: NY)

KEY TO THE SPECIES OF EOBRUCHIA

1. Perichaetial leaves shortly acuminate at apex, clearly differentiated

from upper stem leaves; calyptrae 2.5–2.7 mm long; capsules 2.2–

3.0 mm long; peristome teeth reddish brown, distinctly vertically

striate below the papillose tips; spores 40–60 mm in diameter ............

............................................................................................... E. sichuaniana

1. Perichaetial leaves long linear-subulate at apex, not much differentiated

from upper stem leaves; calyptrae 0.6–1.2 mm long; capsules less than

2.0 mm long; peristome teeth pale yellowish, not striate or rarely

vertically barred; spores less than 40 mm in diameter ................................ 2

2. Setae ca. 2.0 mm long; capsules ca. 1.0 mm long, without a

conspicuous neck; calyptrae 0.6–0.8 mm long; spores coarsely

papillose ............................................................................. E. bruchioides

2. Setae 4.0–4.5 mm long; capsules ca. 2.0 mm long, with a distinct

neck; calyptrae ca. 1.2 mm long; spores spiculosely papillose........

........................................................................................... E. ecuatoriana

With the discovery of this new species, we suggest

more attention should be placed toward inventory and
collection of Chinese bryophytes from alpine regions,

especially soil ephemerals. In order to determine the
phylogenetic relationships within the Bruchiaceae and
between Eobruchia and Trematodon in particular, a

molecular analysis could prove useful. We hope additional
collections of these ephemeral taxa are obtained in the

near future to contribute toward such a study.
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