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Abstract
Sematophyllum substrumulosum (Hampe) E. Britton found as a new species
record for Russia in Zabaikalsky Territory in Eastern Siberia, ca. 8 000 km from its
nearest localities in Southern Europe. This is the first record of the genus, as well as
the family Sematophyllaceae, s. str. (excluding Pylaisiadelphaceae) from Russia.
Interestingly, this species known in the Mediterranean region in temperate climate
is found in Russia in mountain tundra in extremely cold environment. Description,
illustrations and phytogeographical considerations are given.
Резюме
Sematophyllum substrumulosum (Hampe) E. Britton найден ввервые в России,
в Забайальком крае. Данное местонахождение удалено от ближайших точке в
Южной Европе (Хорватия) на примерно 8000 км. Данная находка является
первой для России как для рода Sematophyllum, так и для семейства Sematophyllaceae в совеременном его понимании (исключая Pylaisiadelphaceae).
Интересно, что будучи приуроченным к мягкому и теплому климату
Средиземноморья, этот вид растет в Сибири в регионе сплошного распространения вечной мерзлоты и, к тому же, в высокогорьях. Приводится описание
и иллюстрации вида, а также обсуждение его фитогеографии.
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INTRODUCTION
The South Siberian mountains are diverse and
interesting phytogeographycally, and it has been
shown to be refugia rich in isolated population of
a number of temperate species, growing under severe boreal climatic conditions. These relict species largely belong to either East Asiatic elements
(Anomodon thraustus, Forrstroemia noguchii,
Homomallium connexum), or East Asiatic–eastern North American elements (e.g. Brothera lea-

na, Buxbaumia minakatae, Anomodon minor,
Entodon challengeri, Syntrichia amphidiacea,
Lindbergia brachyptera), or widespread tropical
species more common in eastern parts of Asia and
North America (Herpetineuron toccoae, Hyophila involuta, Heterophyllium affine, Haplocladium microphyllum) [nomenclature follows Ignatov,
Afonina, Ignatova et al., 2006]. Only a few temperate western Palearctic species are known in this
area: Homalothecium philippeanum, Neckera bes-
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seri, Cinclidotus riparius, Orthotrichum vladikavkanum, and most of them reach only Atlai and
Western Sayan Mts., the western part of this area,
and do not penetrate further eastward.
Under this circumstances, the recent finding
of a species of Sematophyllum in the area east of
Baikal Lake, has logically made us to look for its
identity among the East Asiatic species. However, after an expanded search, it was found to belong to a species of the Mediterranean flora, Sematophyllum substrumulosum. The discovery was
very unexpected, as this species is a rare one and
have a distribution, which can be considered to
have a rather narrow range for the holarctic mosses. The species is known at present from Macaronesia (Canary Islands, Azores and Madeira),
in Mediterranean Europe ranging from Portugal
and Spain to Croatia, and from Algeria and Morocco in North Africa (Düll, 1985; Düll et al.,
1999; Hedenäs, 1992; Ros et al., 1999). The
present Transbaikalian locality in Zabaikalsky
Territory of Russia has a geographical distance
from the Croatia for ca. 8000 km. Moreover, in
Europe this species prefers a rather temperate
environment, at least it is not known in high
mountains, while in Siberia it was collected at
1997 m elev. in mountain tundra in the area with
the continuous permafrost, and the mean annual
temperature 3°C below zero even at the lowest
elevation (ca. 700 m). The paper of Afonina
(2009) on the moss flora of that area can be consulted for additional information of the local conditions.
Nevertheless, comparison with moss collections from South Europe and Macaronesia demonstrates that the Siberian specimen has no single morphological character that falls outside the
range of variation of characters of the European
plants, thus, its identification is rather certain,
even without sporophytes.
Sematophyllum substrumulosum (Hampe)
E. Britton, J. Bot. 40: 354. 1902. – Hypnum substrumulosum Hampe, Bot. Zeitung (Berlin) 20:
12. 1862. – Fig. 1.
Plants small, in slender mats, yellowishgreen, glossy. Stems 1.0-1.5 cm long, 2.5-3.0 mm

wide with leaves, brown, fragile, irregularly
branched, densely to moderately distantly foliose. Stem leaves erecto-patent to spreading when
dry and wet, easily detached, from oblong base
rather abruptly narrowed into long narrow acumen, rounded to base, 1.5-2.0 × 0.3-0.4(-0.5) mm,
concave proximally, plane distally, margins minutely crenulate from apex to mid-leaf, subentire at leaf base, plane; costa double, short or indistinct; upper laminal cells 30-60×7-10 μm,
median laminal cells (40-)65-110(-130)×7-10
μm, linear, with narrow angles, thick-walled; cell
walls slightly porose and especially incrassate
near cell ends, which exhibit a tendency towards
‘bone-shaped’ pattern, although to a rather limited extend and apparent only in a few places;
basal juxtacostal cells rectangular, with strongly
thickened and strongly porose walls, orangebrown; alar cells 2-3 in one row, large, elongate,
inflated, moderately thick-walled, orange-brown
or pellucid, supra-alar cells few, subquadrate or
short-rectangular, thick-walled, junction of alar
and subpra-alar cells is rather fragile, and alar
cells commonly remain attached to stem. Autoicous, both perigonia and unfertilized perichaetia seen. Sporophytes unknown in Russian
plants.
Specimen examined: Southern Siberia, Zabaikalski Territory, Sokhondinski Reserve, Upper Bukukun
River, 49°38’N, 111°03’E, alt. 1997; summit area, Dryas–Carex–lichen tundra. 17.VII.2008 O.M.Afonina
#04208 (LE, MHA).

Additional specimens were studied from Italy (Barsali, 10.I.1911, LE; Bottini, year 1898,
LE), and Canaries (Townsend 78/275).
Among Asiatic species of Sematophyllum, the
most similar to S. substrumulosum are S. subhumile (Müll. Hal.) M. Fleisch. and S. pulchellum
(Cardot) Broth. as they also have long laminal
cells at the leaf apex, while other species have
shorter cells in distal part of leaves.
Sematophyllum pulchellum and S. subhumile
differ in leaves being homomallous, 1.2-1.5 mm
long, acute.
Sematophyllum subhumile subsp. japonicum
(Broth.) Seki differ in smaller size, leaves more

Fig. 1. Sematophyllum substrumulosum (Hampe) E. Britton (from Russia, Afonina #04208, LE): 1 – upper
laminal cells; 2-3 – habit, dry; 4-8 – leaves; 9 – stem transverse section; 10-12 – median laminal cells; 13 – lower
median laminal cells; 14 – basal laminal cells. Scale bars: 3 mm for 3; 2 mm for 2; 1 mm for 4-8; 100 μm for 1, 9-14.

Sematophyllum (Sematophyllaceae), a new genus and family for Russia

215

2 mm
3 mm

4
1 mm

2
1

3

5

9

7
8

6

10

11

100 μm

12

13

14

216

E.A. IGNATOVA, B.C. TAN, O.M.AFONINA & M.S.IGNATOV

shortly acuminate; laminal cells thin-walled, and
shorter, 55-75 μm long.
Phytogeographic considerations. It is very
difficult to find a case of similar distribution in
mosses like S. substumulosum. The closest parallel might be drawn by the comparison with
Ctenidium molluscum. This European calciphilous species is especially common in the Mediterranean and Submediterranean regions. It occurs
in Russia in abundance only in Caucasus, where
it is very frequent in the Black Sea coast, but rare
in more inland areas. In addition to this, it is
known in European Russia only in Karelia (Eastern Fennoscandia), in one limited place in calcareous area. It is totally absent in other parts of
European Russia, and all records from Urals appear to be erroneous. However it was found in
calcareous areas in Asiatic Arctic, in Yamal and
Taimyr (Blagodatskikh, 1972; Czernyadjeva,
2001) and also in a few other places in Siberia
within permafrost area, always in a very low
abundance.
The present population of S. substrumulosum
found in Zabaikalski Teritory may also indicate
that the area in Eastern Siberia might had a warmer climate in the past like that found in present
day Mediterranean region. This population in
Russia is relictual and needs protection for its
continued survival. Fortunately it is situated within the territiory of Strict Nature Reserve “Sokhondinsky” (Afonina, 2009).
*
*
*
The family Sematophyllaceae was previously
reported from Russia based on the species of genera Heterophyllium, Brotherella and Pylaisiadelpha. The recent phylogenetic studies (e.g. Tsubota et al., 2004; Arikawa, 2008), however, demonstrated that the family in its traditional circumscription should be split into two. One of them,
Pylaisiadelphaceae, includes all the genera previously known in Russia, thus, Sematophyllaceae was excluded from the country (Ignatov, Afonina, Ignatova et al., 2006). With the present discovery of S. substrumulosum in Eastern Siberia,
the family Sematophyllaceae will need to be included again in the Russian moss flora.
The family Sematophyllaceae sensu stricto is
mostly a tropical and subtropical one. Plants are

characterized by ecostate leaves, a usually strongly modified peristome, absence of any foliose
structures (‘pseudoparaphyllia’) on stems around
dormant buds, and strongly enlarged alar cells.
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