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Abstract

Ephemerum spinulosum is newly recorded for Russia. It was collected in the Russian Far East

(Primorsky Territory, Lozovy Mt. Range) in the same locality where earlier we found Fissidens hyalinus.

Description, illustration and comments on species habitat are provided, and its general distribution is

discussed.

Резюме

Ephemerum spinulosum впервые приводится для России. Он был обнаружен в Приморском

крае на Лозовом хребте, в месте, где недавно был собран Fissidens hyalinus. Приводятся описание

и иллюстрации вида по материалу из России, а также обсуждается его общее распространение.
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In September 2013 we were able to visit Lozovyj Moun-

tain Range (former called Chandolaz Mountain), in the

southern Russian Far East (Figs. 1-4). This is an interest-

ing calcareous region where in September 2007 we found

Fissidens hyalinus Hook. & Wilson, a mostly tropical and

subtropical moss which was not known in Russia before

that time (Ignatov et al., 2007). That first finding has been

done also in August, and plants were mostly quite young,

with 2-3 leaves only and in sterile state, indicating that this

is a species late in seasonal development. So in the second

visit, we looked for better developed plants, but they were

found again in about the same state. Considering to obtain

better developed plants, we have taken a number of soil piec-

es with young shoots of Fissidens and after several days, in

Moscow, put them in Petri dish, leaving at the window, mod-

erately moistening them. As an admixture to this Fissidens,

there were scattered plants of Weissia longifolia Mitt. and

another small capsule bearing species with immature sporo-

phytes (Fig. 5). After few days of cultivation in Petri dish

at the window capsules of this latter species turned to

brownish color, spores became mature and we were able to

identify it as Ephemerum spinulosum Bruch & Schimp.

This is the first record of species in Russia and the

first record of the family Ephemeraceae in asian part of

Russia.The genus Ephemerum is represented in the coun-

try by only one more species, E. serratum (Hedw.) Hampe,

which is known by scattered records in central and north-

west european Russia (Ignatov, Afonina, Ignatova et al.,

2006; Ignatov & Ignatova, 2003).

Ephemerum spinulosum Bruch & Schimp. in

Schimp., Syn. Musc. Eur. 6. 1860.        Fig. 6.

Plants very small, female plants with sporophytes 1[-

2.5] mm high, pale green, growing as scattered individu-

als among abundant persistent protonema. Stem almost

absent. Leaves forming a rosette, lanceolate to linear-lan-

ceolate, longly acuminate, 0.8-1.0[-1.4]×0.15-0.2[-0.4]

mm; costa +wide but weak, subpercurrent, disappearing

in basal part of leaf, in transverse section consisting of 2-

3 layers of undifferentiated cells, surface cells indistin-

guishable from adjacent laminal cells, on dorsal side with

strongly protruding angles, spinulose; margins plane,

strongly serrate in upper 1/3, often with recurved teeth,

serrate in the middle part and weakly serrulate in basal 1/

3 of leaf; lamina unistratose, upper laminal cells 30-50×9-

12 μm, with strongly protruding upper angles on dorsal

side, median laminal cells 25-55×10-13μm, +smooth, basal

laminal cells 35-60×9-18 μm, smooth. Dioicous or rhiza-

utoicous, male plants not observed in collection from Rus-

sia [smaller than female plants]. Seta very short. Capsule

immersed in perichaetial leaves, sessile, spheric, ca. 0.3-

0.4 mm in diameter, cleistocarpous; exothecial cells isodi-

ametric to short rectangular, thin-walled, stomata few.

Spores ovoid,  50-55×38-40 μm, finely papillose. Calyp-

tra mitrate. Rhizoidal tubers not seen.

Specimen examined: RUSSIA, Primorsky Territory, Lozovyj

Mt. Range, northern slope, 43°00’05.4”N, 133°00’40.6”E, 260

m alt., 8.IX.2013, Ignatov, Ignatova & Malashkina #13-1175

(MHA).
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Ecology. The plant was collected on open N-faced

slope of calcareous mountain range covered with dense

thickets of tall shrub Lespedeza bicolor Turcz., on a rarely

used grassy road, on a small patch of rather solid bare

soil among grasses. The place is generally dry, with very

few brooks running from the range slope; however the

road was in ca. 30 m beside a brook.

In North America, habitats of E. spinulosum are de-

scribed as rather variable, but often moist: “sides of ditches

and ravines, moist paths, old fields, swamps, moist or

drying soil in disturbed, partly sunny areas, occasionally

on rotten wood” (Bryan, 2007). Noguchi & Iwatsuki

(1988) also indicate its growth on moist soil on fallow

fields. Similarly, in Spain and in Ireland it was found on

a damp silty mud at the banks of water reservoirs (Sér-

gio, 2010; Lockhart et al., 2012). Thus, the habitat of

the species in Primorsky Territory is comparatively dryi-

er, and its finding in such place could hardly be expect-

ed. However, a monsoon climate of the region may pro-

vide a sufficient amount  of moisture for its development

in rainy season.

Variation. Noguchi & Iwatsuki (1988) mention that

Japanese populations of E. spinulosum differ from North

American ones in more slender costa scarcely distinguish-

able in a surface view, which is also the case of plants

from the Russian Far East. In addition, spore size is giv-

en as 50-70 μm for Japanese plants (l.c.), whereas in the

description of the species in North American Floras it is

indicated as 50-70×70-110 μm (Crum & Anderson, 1980)

or 68-120×50-80 μm (Bryan, 2007); Pursell (2002) pro-

vides slightly smaller dimensions, 56-90×48-56 μm, for

Central American populations. Smith (2004) gives the

same size of spores as Crum & Anderson (l.c.) for Ire-

land plants, while Sérgio (2010) describes spores of Span-

ish plants as much smaller, 60-68×40-55 μm, which is

closer to the size of spores of Russian plants.
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Figs. 1-5. Ephemerum spinulosum locality: 1: Lozovyj Mt. Range; 2: photo from cliff at #1 on foothill, the locality of the species arrowed;

3-4: habitat close up; 5: in situ photo by Oleg Ivanov: Es – Ephemerum spinulosum; Fh – Fissidens hyalinus; Wl – Weissia longifolia.
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Fig. 6. Ephemerum spinulosum Bruch & Schimp. (from: Russia, Primorsky Territory, Lozovyj Mt. Range, Ignatov et al. #1175,

MHA): 1, 3-4 – habit, wet; 2, 5-6 – leaves; 7-8 – upper laminal cells; 9 – median laminal cells; 10 – basal laminal cells; 11 – leaf

transverse section; 12 – exothecial cells & stoma. Scale bars: 1 mm for 1, 3-4; 0.5 mm for 2, 5-6; 100 μm for 7-12.

Differentiation. Ephemerum spinulosum differs from

E. serratum, the other species of the genus known in

Russia, in presence of costa (absent in the latter species)

and strongly protruding upper cell angles on dorsal side

of distal lamina and costa, which makes distal parts of

leaves spinulose (lamina smooth in E. serratum).

Distribution. Ephemerum spinulosum has its main

distribution range in eastern North America, where it is

rather common, reaching westward Saskatchewan in

Canada and Texas in U.S.A. (Bryan, 2007). Crum &

Anderson (1981) reported the only locality outside North

America in Cuba, where the species was collected in 1911

(NYBG database). Pursell (2002)  reported  E. spinulo-

sum from Belize, Honduras (in both collected by Allen

in 1990s, MO database) and Brasil. The species is know

also from Japan, in Honshu and Kyushu, but the first

record in this country has been done in late 1970s, the

Noguchi’ (1974) revision of Ephemeraceae did not in-

clude this species. Bryan (2007) and Smith (2004) men-

tion its occurrence in China; however, it is absent in the
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Moss Flora of China (Li X.-J. et al., 2003) and Checklist

of Chinese mosses (Redfearn et al., 1996).

The first record of E. spinulosum in Europe was made

in Northern Ireland in 1999 (Holyoak, 2001) and the sec-

ond localitywas found in western part of Ireland (Lock-

hart et al., 2012). After that, E. spinulosum was also col-

lected in Spain and in Germany, in both countries from a

single locality: in Álava Province, Northern Spain and

in Sauerland, SE part of North Rhine-Westphalia (Sér-

gio, 2010; Meinunger & Schröder, 2007).

Two alternative explanations of the new findings are

possible. One imply the recent introduction, as it has been

suggested by Holyoak (2001). Otherwise, the reason can

be an undercollecting, caused by minute plants size and

short-term living strategy. There are numerous examples

when after an inspired explanation how a neglected spe-

cies looks and where it has to be searched, the ‘chain

reaction’ of its new regional findings proceeds.

The recent introduction of E. spinulosum in Europe

seems likely, moreover collections in all four countries

were made near the water-bodies, and Holyoak’ (2001)

idea on spreading by migratory birds seems appropriate.

At the same time, in Asia it may be an overlooked spe-

cies, and thus representing East-East disjunctive pattern

similar to that of Fissidens hyalinus (Fig. 7). The habitat

where it grows under dense grasses (Figs. 2, 4), on trum-

pled soil rich in humus is that where one would not ex-

pect any interesting moss collection. In addition, the plant

is late in its seasonal development, when field-trips ac-

tivity is usually declining.
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Fig. 7. Distribu-

tion of Ephemerum

spinulosum. Soild

circles indicate re-

gion where it was

known before 1975,

open squares de-

note records after

1975. Locality in

Brasil is inexact.

Shaded is distribu-

tion of Fissidens

hyalinus (general-

ized from Ignatov et

al., 2007).
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