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ABSTRACT. The analysis is based on the catalogue
of molluscs of Russia and former republics of the
USSR. The total fauna consists of 3674 species from
6 classes; marine molluscs are represented by 1744
species, the land snails by 736 species and freshwater
molluscs by 1194 species. Faunal composition of dif-
ferent areas (marine and land habitats) is briefly dis-
cussed. Basing on the comparison of the size-structure
of the molluscs of Russian Far-East seas with that of
other regions in tropical, subtropical and boreal zones,
the conclusion is made that a large number (150-500)
of species of micromolluscs can likely be found in
Russian waters. Generally, the biodiversity of marine
molluscs in Russian waters is rather low in comparison
with adjacent areas (Japan, Mediterranean, and others).

Assessment of global biodiversity, as well as of
biodiversity of particular groups and territories is
the high priority task in these days. Molluscs is the
second largest phylum of animals and the most di-
verse in marine environments [Bouchet et al., 2002].
Currently the inventory of the molluscan faunas of
different regions of the planet is quickly progressing.
Quite naturally, it has started from the best studied
faunas (e.g., marine and terrestrial molluscs of North
America, Europe, and Japan), though gathering in-
formation on such immense and obviously insuffi-
ciently studied fauna as that of the Indo-Pacific is
also under way.

Two somewhat different approaches can be men-
tioned. One consists in development of a computer-
based databases with a free on-line access. The most
well-known examples are the Database of Indo-Pa-
cific Marine Molluscs (http://data.acnatsci.org/obis/
findmollusc.php; currently containing 66,527
names), the CLEMAM (European Marine Mollusca)
Database (http://www.somali.asso.fr/clemam/ in-
dex.clemam.html) with 17,000 names (3,500 valid),
and the Western Atlantic Gastropod Database (Ma-
lacolog version 3.2.4.) currently including 4870 spe-
cies.

The other approach is to prepare essentially the

same kind of database as a paper-based publications.
The examples are numerous and varying in scope
and content, and include checklists and catalogues
of the Mediterranean [Sabelli et al., 1992], British
[Smith, Heppell, 1991] and Japanese [Higo et al.,
1999] marine molluscs, as well as of the terrestrial
fauna of Europe [France — Falkner et al., 2002;
CLECOM — Falkner et al., 2001], not to mention
the others.

In terms of geography, there are still large areas
with comparatively well studied faunas and in need
for general inventory of molluscs. Clearly, one of
such areas is Russia (or, in a broader sense, the
republics of the former USSR [RFU]). It possesses
a huge territory and a very long coastal line, and
connecting at the same time the well studied faunas
of Europe and Japan together with the North Pacific.
Despite more than 230 years of investigations of
Russian molluscs (since P.S. Pallas’ pionereering
work of 1771), and the publication of revisions or
reviews of many taxonomic and ecological groups,
nobody has tried to compile even a complete list of
them. In recent years, some regional checklists and
guides to identification were, however, published
[gastropods and bivalves of Northwest Pacific —
Golikov et al., 2001; Kafanov, 1991; freshwater
molluscs of Russia — Starobogatov et al., 2004;
freshwater molluscs of Russian Far East— Bogatov,
Zatrawkin, 1992; Zatrawkin, Bogatov, 1988; and
others].

In the recent literature, there was only one at-
tempt to estimate the total richness of molluscan
fauna of Russia and adjacent territories (Scarlato et
al., 1994). It was based on expert estimates of spe-
cialists in different molluscan groups and resulted
in the figure of 2753 species for the former USSR
(Aplacophora— 20, Polyplacophora— 52, Monop-
lacophora — 1, Gastropoda — 2000, Scaphopoda
— 10, Bivalvia — 600). An elaboration of that
attempt can presently be seen at
http://www.zin.ru/projects/zooiut-r/zi2.htm. In the
latter version, the total fauna of Russia contains 2863
molluscan species. As it will be shown below, in
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FIG. 1. Composition of marine, freshwater and land malacofauna of Russia and adjacent territories.
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both cases the fauna was strongly (by about 25-30%)
underestimated.

With the help of several colleagues we prepared
the complete catalogue of marine, freshwater and
terrestrial molluscs of RFU. Below we try to analyse
the structure of biodiversity of molluscs.

Methods

The current analysis is based on the catalogue,
compiled on the basis of published records (inclu-
ding several most recent publications of 2004), and
in several cases on the collection specimens. Marine
territories were analysed within the borders of Rus-
sian economic zone, the land — within the borders
of the former USSR. The reason for choosing these
geographic limits was mainly historical: during the
existence of the Russian Empire and the former
USSR, the fauna of these formations was studied as a
whole, and the collections were primarily accumulated
in central Russian institutions and museums.

For the purposes of the analysis we treated spe-
cies and subspecies equally, and they are regarded
as “species” below.

In the analysis of size structure we utilised the
maximal published dimensions for the species. We
used 6 size classes: less than 1 mm, 1-5 mm, 5.1-9.9
mm, 10-49 mm, 50-109 mm, 110 mm and more.

These size classes were selected subjectively for the
convenience of the analysis. In fact the maximal size
for the species (better to say the maximal known
size) theoretically is smaller than the actual one
(there is always possibility that a larger specimen
can be found). Besides, we were not able to find the
dimensions for some species and we used the size
of the closely related ones. Therefore the larger size
classes reduced the effect of these uncertainties.
Moreover, the size structure was used by us for mere
comparison of different faunas, but not for finding
of biological regularities.

Results and discussion

Taxonomic and faunal composition

To the moment the total fauna of the area under
analysis consists of 3674 species of molluscs.

Marine (including species penetrating brackish
waters) molluscs are represented by 1744 species
from 6 classes*: Gastropoda — 1162, Bivalvia —
432, Aplacophora — 23, Cephalopoda — 64, Polyp-
lacophora — 57, Scaphopoda — 6 species (Fig. 1).

*There is also one undescribed species of Monoplacophora
from northwestern Pacific in Russian fauna (L. Mos-
kalev, D. Ivanov, pers. comm.).
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FIG. 2. Distribution of gastropod and bivalve marine molluscs in the Far-East seas of Russia.
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Gastropoda and Bivalvia represent the vast ma-
jority of total biodiversity (95.9% of total species
number). Therefore below we will mostly concern
with the analysis of these two groups.

The richest of the full salinity seas is the sout-
hernmost (and at the same time the best studied)
Japan Sea. Its malacofauna is represented by 553
species (Gastropoda — 334; Bivalvia — 169; Ap-
lacophora— 4; Polyplacophora— 22; Cephalopoda
— 24) (Fig. 2). In general, the seas of the northern
Pacific are richer in molluscs than the north Atlantic
ones (Fig. 3).

The richest European sea is the Barents, where
320 species were recorded (Gastropoda — 208; Bi-
valvia — 90; Aplacophora — 7; Polyplacophora —
5; Scaphopoda — 5; Cephalopoda — 5).

Low-salinity seas are characterized by much less
diverse faunas with 149 species and subspecies of
Gastropoda and 61 of Bivalvia in the Black Sea

(including strongly freshened firths) and, correspon-
dingly, 92 and 35 in the Caspian Sea.

The land snails are represented by 736 species
(Fig. 1). As typical of this group, the highest diversity
is recorded in low-latitude mountainous areas, like
Caucasus and ranges of Central Asia, whereas vast
areas of lowland European part and Siberia are rather
poor in molluscan species and spatially monotonous
(see below).

Freshwater molluscs are represented by 1194
species: Gastropoda — 752, Bivalvia — 442 (Fig.
1). Distribution of the number of species in the main
zoogeographical areas (which are here selected fol-
lowing Starobogatov, 1970) is presented on Fig. 4.
The richest fauna is recorded in European-Siberian
subregion (276 species of Gastropoda and 188 spe-
cies of Bivalvia). Eastern-Siberian subregion is
much more poor, with 113 species of Gastropoda
and 50 species of Bivalvia. Amur-Japanese subre-
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FIG. 3. Distribution of gastropod and bivalve marine molluscs in the European seas of Russia.
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gion has similar number of Gastropods (112), but
more than twice higher number of Bivalvia (129).
Baikal Lake is characterized by exceptionally high
diversity of molluscs (173 species and subspecies
of Gastropoda and 50 species and subspecies of
Bivalvia).

Of a special interest may be the analysis of the
relationship between the number of species of major
molluscan groups (i.e., Gastropoda and Bivalvia) in
faunas of different geographic regions. In general,
the Gastropoda/Bivalvia ratio is 2.69 for the marine
fauna and 1.70 for freshwater molluscs. However,
if we consider the faunas of different areas, this ratio
appears to vary strongly. In the marine fauna, gast-
ropods strongly prevail (by up to 3.81 times) in North
and Middle Kurile Islands, whereas in the Chukchi
Sea fauna the share of bivalves is much higher (the
ratio is 1.44) (Fig. 2). Even more drastic differences
occur in freshwater faunas: the Gastropoda/Bivalvia
ratio varies from 3.46 in Baikal Lake to 0.45 in

Kurile Islands, and bivalves generally prevail in
southern Asian faunas (Fig. 4). The causes of this
phenomenon are unclear and, besides probable dif-
ference in the completeness of knowledge of these
groups in respective areas, may also reflect the dif-
ference in the environment and the history of the
fauna formation.

Biodiversity of marine molluscs

Comparison of the total number of marine spe-
cies in Russia with that in other regions (Table 1)
reveals a rather low diversity. This is especially clear
in comparison of the number of gastropods and
bivalves from Russian seas with that in adjacent
regions (e.g., Japan and the Mediterranean). Thus,
the total number of species in the Far-East seas
(Japan, Okhotsk, and Bering seas) is only 1069. The
richest are the Japan Sea (503 species) and southern
Kurile Islands (414 species). The richest area of the
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Japan Sea is the Posjet Bay (at least 184 species —
Golikov, Scarlato, 1967), which is characterized by
dominations of low-boreal (46%) and subtropical
(36%) species. It should be mentioned that Posjet
Bay fauna is well documented in comparison with
other regions, due to the expeditions of the Zoolo-
gical Institute in the 1960s.

At the same time along the coastline of the Japan
archipelago 6465 shelled gastropods and bivalves
were recorded [Higo et al., 1999], which 3.7 times
exceeds the entire marine fauna of Russia and 12.9
times exceeds the number of species in Russian part
of the Japan Sea.

Northern and European seas are far less rich in
molluscs and even in the richest Barents Sea the
number of species is 2.7 times less than in the British
area (Fig. 3). The Mediterranean Sea fauna 1.16 times
exceeds the entire Russian marine malacofauna.

The size of any faunistic list depends on both
objective and subjective reasons. Among objective
reasons we can mention the actual biodiversity of
the region and the degree of knowledge of the bio-
diversity (the presence of the collections, degree of
their processing, presence of the published data,
etc.). The actual biodiversity depends on many na-
tural factors and practically cannot be estimated or
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Table 1. Composition of the marine malacofauna in some regions of the World Ocean.

Region Bathymetric range Species Source Analysed groups
number

Russia intertidal to hadal 1744 This study all groups

Japan intertidal to hadal 6683 Higo et al., 1999 shelled

Okinawa intertidal to subtidal 1853 Kay, Scott, 1987 all groups

Koumac site intertidal to subtidal 2738 Bouchet et al., 2002 all groups except for

(New Caledonia) cephalopods

Mediterranean intertidal to bathyal 2024 Sabelli et al., 1992 all groups

Florida (Keys) intertidal to subtidal 1400 Mikkelsen, Bieler, 2000  all groups

South Africa intertidal to bathyal 2788 Kilburn, Herbert, 1999 all groups

United Kingdom intertidal to hadal 843 Smith, Heppell, 1991 Gastropoda + Bivalvia

predicted. One can observe very general tendencies,
such as impoverishment of the faunas with the shift
to higher latitudes. Such an impoverishment can be
demonstrated in the western Pacific seas of Russia
— from 503 species of Gastropoda and Bivalvia in
the Japan Sea to 431 species in Okhotsk and Bering
seas and a sharp drop to 161 species in the Arctic
Chukchi Sea. Nevertheless, the reduction of the
number of species is much more gradual than ob-
served between Japan and Russian part of the Japan
Sea. This led us to conclusion, that at least partially
the phenomenon is the result of less sufficient stu-
dies. Therefore we made an attempt to evaluate the
completeness of the studies of Russian malacofauna.

The starting point was the recent publication
devoted to the biodiversity of tropical southwestern
Pacific Koumac site (New Caledonia) [Bouchet et
al., 2002], where, besides all, the size structure of
2582 found species of shelled molluscs was presen-
ted. The authors used size classes different from
adopted here. The range of sizes was from 0.4 to
450 mm, with the mean size 17 mm, but with the
median 8 mm and with the mode of only 3 mm. The
graph recalculated from the original data is presented
on Fig. 7. The important conclusion was that majo-
rity of molluscs in general, and Gastropoda in par-
ticular are small animals, what is usually considered
as “micromolluscs”. As is seen from the graph, the
molluscs with the maximal size less than 10 mm
constitute 53.83%, while for Gastropoda this value
is even higher — 59.22%. The “macromolluscs”
with the shell length more than 50 mm constitute
only 7.41%.

Such a high percentage of “micromolluscs” at
the Koumac site can be explained in the first turn
by very meticulous collecting and sorting proce-
dures, which were specially focused on small forms
and described in details in the publication [Bouchet
et al., 2002].

This arouse several questions: whether such per-
centage of “micromolluscs” is merely the result of
the collecting efforts; whether it is a characteristic

of tropical marine environment, or reflects the ge-
neral regularities of molluscs distribution.

We calculated the size structure of 1016 shelled
molluscs of the Russian Far-East seas (Fig. 5), as
well as of several well studied faunas, for which
monographic publications or checklists are available
and which are situated in different climatic conditi-
ons (Japan: Okutani, 2000; Higo et al., 1999; tropical
west America: Keen, 1971; Hawaii: Kay, 1979; Bri-
tish Isles: Smith, Heppell, 1991) (Figs. 5-7).

Analysis of size structure of Russian molluscs
revealed that all major size classes are present in our
fauna — from less than 1 mm (three species of the
family Omalogyridae) to 210 mm [Neptunea const-
ricta (Dall, 1907), Buccinidae].

Comparison of the graphs of the size structure
of Russian molluscs with those of other analysed
regions revealed that the percentage of “micromol-
luscs” with the shell length <1 mm is lower in
Russian waters for both Gastropoda and Bivalvia:
correspondingly 12.3 and 11.9% less in comparison
with Japan; 23.3 and 0.95% in comparison with
tropical west America; 12.9 and 12.8 in comparison
with Hawaii. Even more strikingly is the difference
between Russian fauna and British and Koumac
ones: correspondingly 35.4 and 19.0% for British
Isles and 37.4 and 19.2% for Koumac.

It is important to emphasize that our results allow
assuming that the share of “micromolluscs” seems
to reflect the completeness of studies rather than
geographical position of the area. Indeed, the size
structure of tropical and tropical-subtropical Japan,
western America and Hawaii are much less similar
to that of Koumac than the size structure of very
well studied molluscan fauna of boreal British Isles.
It is possible that the size structure of malacofaunas
(at least in tropical, subtropical and boreal zones)
should be similar and reflect the actual biological
phenomenon based on sharing the resources.

Based on this assumption, we tried to calculate
the possible number of “micromolluscs” still “mis-
sing” in our fauna. If we suggest that the “macro-
molluscs” are completely studied in Russian fauna
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FIG. 5. Size-structure of molluscs in Far-East seas of Russia and Japan.
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(which is definitely an overestimate), then we are
short of from 150 species (comparing to Japan) to
300 species (comparing to tropical west America),
540 (comparing to British Isles) and up to 760 spe-
cies comparing with New Caledonia. Even exclu-

ding southwestern Pacific, we still can predict that
150-500 species are likely to be found in Russian
Far-East seas. This will bring the total number of
marine molluscs to 1900-2240 species and in the
Far-East seas to 1220-1570. This number is still low
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comparing to adjacent territories but seems more
realistic to us.

As was mentioned above, these calculations were
based on the underestimation of the biodiversity of
“macromolluscs”. At the same time, every regional
survey or taxonomic revision brings to light new

species of molluscs, either new to science, or the
first time recorded in our waters. For example, the
publication of Golikov and Sirenko [1998] devoted
to gastropods of the continental slope of Kurile Is-
lands revealed that 13% of species (15 out of 113)
were not previously recorded in our fauna.
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In order to estimate the total number of molluscs estimate the rarity of molluscs in our fauna we ana-
in our marine fauna we used the data on biological lyzed several monographs, particularly Golikov
rarity of species at Koumac site [Bouchet et al., [1963, 1980], Bogdanov [1990], Kantor [1990], and
2002]. There the number of molluscs, found only in Scarlato [1981]. The main reason for selecting these

1-5 specimens constituted 48% (Fig. 8). In order to particular publications is that they were based mainly
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on the collections of the Zoological Institute of Rus-
sian Academy of Sciences, which were accumulated
for over 150 years and definitely are the most rep-
resentative in Russia. Therefore the rarity of the
species in the collections should to some extent
represent the actual rarity of the species in nature*.
The resulting data are presented on Fig. 8 B (based
on 419 species). Clearly, the percentage of rare spe-
cies is much lower in Russian malacofauna is 19.6%
vs 48.0%. If one supposes that the share of rare
molluscs should be the same in different faunas, then
the total number of species in Russian Far-East seas
should be around 2200 species. Although it is a
rather rough assumption (since the environmental
heterogeneity in tropical marine environments are
definitely much higher than in higher latitudes, and

*Indeed, the number of samples for the two compared
faunas is very different: 42 stations were made at Koumac
site, whereas the mentioned monographs were based on
550 [Kantor, 1990] to 9700 [Scarlato, 1981] samples.
However, taken into account the huge difference in the
area covered (295 km? in Koumac and some 6,500,000
km? for Russian northern and Far-East seas], the fauna
of Koumac seems to be even much better studied.

therefore the percentage of rare species, that are
those having narrow ecological niches, is higher),
the fact of receiving very similar figures using two
totally different methods of assessment, is remar-
kable.

Biodiversity of extramarine malacofauna

Analysis of terrestrial malacofauna of the RFU
is more complicated, since except Europe there are
no available checklist of land and freshwater mol-
luscs of adjacent territories.

As it was said above, terrestrial molluscs are
characterized by the highest diversity in mountaino-
us areas. Among terrestrial pulmonates, the richest
fauna is that of Caucasus, with its 287 species (40%
of the total faunal list) and the high degree of ende-
mism (88% of the species are known only for Cau-
casus). The second in richness fauna is that of Central
Asia mountains: 179 species (90% found exclusively
in that area). Other mountainous regions are poorer:
59 species in the Carpathians, 49 species in Crimea
and 21 species in mountains of southern Siberia. The
huge territory of East European Plain and Siberia is
inhabited by only 102 species (mostly Palearctic or
widely distributed), and 69 species live in the Far
East area (including the Kuriles and Sakhalin).

The list of non-marine molluscs of Europe (CLE-
COM) [Falkner et al., 2001] includes 745 species
and subspecies of land snails (727 in our fauna) and
405 freshwater molluscs (1035 in our fauna). The-
refore the ratio between freshwater and land mol-
luscs is 0.54 in European fauna and 1.39 in the
Russian. This remarkable difference led us to the
attempt of analysis of the freshwater fauna.

One of the important subjective reasons of the
size of the faunistic list is the evaluation of the
morphological intraspecific variability, and therefo-
re the number of species recognized by the re-
searcher. Speaking in other words, “lumper” will
produce shorter list than “splitter”.

The achievements in the studies of freshwater
fauna in our country are to large extent connected
with the researches of Ya.l. Starobogatov (Zoologi-
cal Institute of Russian Academy of Sciences) and
his scientific school. One of the main method of
species recognition of Starobogatov is based on the
comparison of shell’s outlines.

We compared the species lists of CLECOM with
that of our European-Siberian subregion. Additional
problem is that the CLECOM does not mention the
synonyms and therefore the direct comparison is
impossible.

For European part of Russia 222 freshwater spe-
cies of Gastropoda were recorded, out of which only
43 species are endemic for our territory (and there-
fore absent in CLECOM list). From remaining 179
species, which were described from western Europe,
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only 46 (25.6%) were common with CLECOM. The
remaining are either considered as synonyms or dis-
tributed in European regions not covered by CLE-
COM (e.g., Italy, Spain, or the Balkan countries). For
the bivalves 166 species were recorded in European
Russia, with 43 endemics. From the remaining 123
species only 37 (30.1%) are common with CLECOM.

Thus the very high diversity of Russian freshwa-
ter molluscs may seem to be explained by a higher
degree of “splitting” than in western European ma-
lacological school.

On the other hand, the total number of freshwater
species in European Russia is only 55% of the CLE-
COM area, whereas the respective territories are
quite comparable (about 4 million km? in the first
case and 3.3 million km? covered by the CLECOM
project). Moreover, the freshwater fauna has a ge-
ographic pattern of diversity different from that in
terrestrial one. While more than 2/3 of land pulmo-
nates were recorded in European part (in a broad
sense, including the whole Caucasus), with Far East
region adding less than 10% of the fauna, freshwater

molluscs of Asian regions contribute greatly in the
total diversity (Fig. 4), with Far East species com-
prising about 1/3 of the total faunal list, not to men-
tion highly endemic Baikal Lake.

Therefore, at present we have no clear idea whet-
her methodological aspects affect representation of
the actual biodiversity of freshwater molluscs, or the
pattern of their diversity reflects rather some natural
causes.
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[IpenBapurenpHBI aHATU3 OHOPa3HOOOpA3ML
MOJUTIOCKOB Poccuy 1 compeniensHBIX TepPHUTO-
puii

[0. . KAHTOP', A. B. CbICOEB?

Vemumym npo6nem sxonoauu u seomoyuu um. A.H.Ce-
sepyosa PAH, Jlenunckuii npocn. 33, Mocksa 119071;
2300n02uneckui mysett MI'Y, b. Huxumckas, 6, Mockea
109009

PE3IOME. Ananu3 6a3upyeTcst Ha COCTaBJICHHOM Ka-
Tanore MoJUTIOCKOB Poccnu u cimpenienbHBIX Teppu-
Topuit. ®ayHa cocToUT U3 3674 BUIOB, OTHOCSIIUXCS
K 6 xy1accaM. Mopckue MOJUTIOCKH IIpeicTaBiieHs! 1744
BHJIaMH, HAa3eMHBIC OPIOXOHOTHE 736 BHIaMHU, a Tpe-
cHoBoAHBIE MoJuTIocKH 1194 Bunamu. Kparko obcyx-
JaeTcs COCTaB (hayHbI Pa3IMIHBIX PETHOHOB (MOPCKUX
1 Ha3eMHBIX MecTooOnTaHuii). Ha ocHOBe cpaBHEHHS
pa3MepHOM CTPYKTYPbI MOJITIOCKOB POCCUMCKUX 1alTb-
HEBOCTOYHBIX MOPEH C TAKOBOM IPYyTHUX PETHOHOB Mu-
POBOTO OKEaHa B TPONMUYECKOH, CyOTpONMAYECKON H
OopeanbHOW 30HAX, CIENIaH BBIBOJ, YTO pa3MEpHas
CTPYKTypa B OONBIION CTENIEHH 3aBHCUT OT CTEICHU
nccnenoBanns peruoHa. Cyas 1mo pa3sMepHOU CTpPyK-
Type, B POCCHICKHX AaJbHEBOCTOYHBIX BOJIaX MOYKHO
OXUJIaTh HaxOXJAeHUs Ooibimoro umcna (150-500
BHJIOB) MUKPOMOJUTIOCKOB, HE OTMEUCHHBIX paHee. B
1LesIoM, OMopa3zHooOpa3ue MOPCKUX MOJLTIOCKOB B Poc-
CHH HHU3KO 10 CPAaBHEHHUIO C OJIM3IECKAIIMH 00JIaCTS-
mu (Smonus, CpenuzeMHOE MOpeE, U Ip.).




