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Abstract

This paper presents a survey of seven spider species with a Crimeo-Caucasian distribution range:

Lepthyphantes  khobarum  Charitonov,

1947;

Panamomops fedotovi (Charitonov, 1937);

Stemonyphantes agnatus Tanasevitch, 1990; Pardosa buchari Ovtsharenko, 1979; Pirata hurkai
Buchar, 1966; Tegenaria taurica Charitonov, [947; Xysticus spasskyi Utotschkin, 1968. The
Crimean peninsula is the westernmost record for these species. Four of them (5. agnatus; P.
buchari; P. hurkai; X. spasskyi) are new records for the Crimean and Ukrainian faunas. Altitudinal
distribution, habitats and collection data for the Crimea and Caucasus are provided. The origins
of these species as components of the Crimean and Caucasian fauna are discussed. L. khobarum
and S. agnatus evolved in the Miocene (25-5 million years ago); P. buchari during the Pliocene
glaciation (some 3.4-3.2 million years ago); P. fedotovi, P. hurkai, T. taurica and X. spasskyi in the
Quaternary Period, approximately one million years ago.
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INTRODUCTION

Approximately 600 spider species are known
from the Crimea (unpublished personal data)
and 834 from the Caucasus (Mikhailov 2002).
Approximately 300 of these species are wide-
spread in the Crimea, Caucasus and adjacent
regions (Mikhailov 1997, 1998, 1999, 2000; per-
sonal data). Only seven species are known
from both the Crimea and the Caucasus but
from nowhere else (i.e. they have Crimeo-
Caucasian disjunct ranges). In this paper I con-
sider when and where these species emerged
in the faunas of the Crimea and Caucasus. A
brief introduction to the palaeogeography of
the region is required in order to understand
these processes.

The mountainous Crimea and Caucasus
Major appeared as islands in the Sarmat Sea
10-5.4 million years ago (Muratov 1973; Mura-
tov et al. 1980; Ilkhan 1977, Didukh 1992);
Caucasus Minor, Asia Minor and Balkan com-

pounded the single massif. The Sarmat Sea
covered the territories of the Recent southern
Ukraine and the northern Crimean lowland
(Novosad 1992). The climate of these territo-
ries was influenced by the sea. Temperatures
during “July” were not below 20-25°C, and in
“JTanuary” they did not fall below 8-10°C
(Dolukhanov 1988). The vegetation type, from
the coast to peaks, was praeshiblisk of ever-
green and deciduous plants: Juniperus foetidis-
sima, |. hemisphaerica, Arbutus andrachne, Cistus
tauricus, Rhus coriaria (Didukh 1992; Novosad
1992). Halophytic and littoral vegetation de-
veloped (Novosad 1992).

The southern Ukraine and the northern
Crimean lowland rose above sea level 5.4-3.5
million years ago (Novosad 1992), and Asia
Minor and Balkan became separated. During
that time a land bridge between the Crimea
and the north Caucasus probably existed
(Andrusov 1926; Arkhangelskyi 1928; Vulf
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1929; Novosad 1992). The climate was tropical,
with alternate dry/cool and rainy seasons
(Muratov 1960). The average temperature for
“January” was not below 18°C; precipitation
did not fall below 2000 mm per annum
(Dolukhanov 1988). High-altitudinal vegeta-
tion zones based on praeshiblisk developed
(Didukh 1992).

The land bridge between the Crimea and
southern Ukraine emerged 3.5-1.6 million
years ago (Muratov 1970). Narrow straits con-
necting the Euxinian and the Caspian basins
along the northern slope of the Caucasus Ma-
jor mountain range arose twice (Dolukhanov
1988). Along these straits Turan and Kazakh-
stan halophyte and littoral species penetrated
the Crimea and Caucasus (Novosad 1992). The
climate became colder and dryer; 3.2 million
years ago the average temperature for
“January” fell to 5-10°C, and 2.5 million years
ago it fell to 0°C (Dolukhanov 1988).

The land between the Crimea and the Cau-
casus in Kerch-Taman region probably be-
came submerged 1.6 million — 800 thousand
years ago (Kozyi 1954; Muratov 1960;
Shnyukov et al. 1986; Novosad 1992). At this
time, the coastal contours similar to those ob-
served currently in the Crimea and the Cauca-
sus were established. The average temperature

for “January” was 5°C and “July” 25°C; pre-

cipitation was greater than 2500 mm per an-
num (Dolukhanov 1988).

A series of glaciations occurred 620-500
thousand years ago (Dolukhanov 1988). Dis-
placement of vegetation zones to south, re-
sulted in the penetration of boreal and
nemoral species into the Crimea and Cauca-
sus. In the Crimea the only refuge for the Mio-
cene-Pliocene (Tertiary) flora and fauna was
the Southern Coast of Crimea (Didukh 1992).

A period of warming occurred 500-350
thousand years ago. The average annual tem-
perature in western Europe was 2°C higher
than at present, in the Russian plain it was 6°C
higher (Dolukhanov 1988). Nemoral vegeta-
tion was widely distributed (Didukh 1992).
Exchange between the faunas of nemoral eco-
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systems from the Crimea, Caucasus and mid-
dle Europe was possible.

Another glaciation occured 350-250 thou-
sand years ago. The ranges of nemoral and
Mediterranean species were reduced. In the
Crimea, nemoral species and praeshibliak vege-
tations with Arbutus andrachne, Pistacia mutica,
Quercus iberica, Paliurus spina-christi, Rhus cori-
aria were conserved only in refugia along the
southern coast of Crimea, which were pro-
tected from the north by mountains and mois-
tened by the sea. The most thermophilic Cri-
mean plant Arbutus andrachne can survive un-
der an average January temperature of -1°C.
Currently this isotherm is stretched at 700 m a.
s.l. on the south macroslope, but during the
glacial period it was located at 100-200 m a.s.l.
(data from Ena 1986, cited in Didukh 1992).
The Crimea and Caucasus were populated by
boreal species from the north (for example,
Pinus kochiana and Betula pendula in the Cri-
mea).

An interglacial period occurred 130-120
thousand years ago (Dolukhanov 1988). In
Europe the average temperature was 1.5-2°C
higher than at present; the winters were not
frosty. Dry-steppe species penetrated from
Central Asia to the west. As a result of com-
bining boreal and steppe species the specific
vegetation of Crimean yaila was formed. In the
second half of that Riss-Wurm Interglacial Pe-
riod, when the climate became more humid,
the Recent nemoral vegetation with Quercus
petraea, Cornus mas, Dentaria glandulosa ap-
peared in the Crimea. In the European low-
land the southernmost range of the deciduous
forests was 1-2° further south than at present.
Crimean and Caucasian nemoral forests could
merge with the forests of northern regions
(Didukh 1992).

A new glaciation began 115 thousand
years ago. Crimean and Caucasian areas of
nemoral vegetation were definitely isolated.
During that period the Recent steppe vegeta-
tion was formed in southern Ukraine and in
the Crimean lowland (Didukh 1992). Ten
thousand years ago the glaciation was finished
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and the Recent flora and fauna were estab-
lished.

MATERIAL AND METHODS

This paper is based on literature-derived data
and the study of new material collected by the
author from the Crimea during 1997-2001.
Specimens used in this study are deposited in
the following museum/personal collections:
CB - personal collection of Dr. ]J. Buchar
(Praha, Czech Republic); CR - personal collec-
tion of M. Rezac (Praha, Czech Republic);
EMZ — personal collection of E.M. Zhukovets
(Minsk, Belarus); TNU - Zoology Department,
V.I. Vernadsky Taurida National University,
N.M. Kovblyuk (Simferdpol, Ukraine); VAG -
personal collection of Dr. V.A. Gnelitsa (Sumy,
Ukraine); ZMMU - Zoological Museum of
Moscow State University, Dr. K.G. Mikhailov
(Russia). The following abbreviations are
used: m —male, f — female.

For each species, the current name (after
Platnick 2000), references to all descriptions/
redescriptions, material examined, habitats
and collection data for the Crimea and Cauca-
sus, and information about sibling species and
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their distribution are provided. Altitudinal
distribution, collection data and geographical
distribution of sibling species are provided in
Table 1. These data when compared with the
palaeogeography data for the Crimea and the
Caucasus permit the generation of hypotheses
regarding the origins of these species as com-
ponents of the Recent faunas.

The author makes the following assump-
tions:

I. Spider species have constant ecological pref-
erences.

Consequence 1. The Recent distributions of
each species, especially those with a limited
range, are associated with the favourability of
ecological conditions at the time when they
originated.

Consequence 2. Vegetation is a good indi-

cator of ecological conditions. Spider species
were formed during the same period, when
the vegetation they inhabit was formed and
isolated.
II. Spiders primarily expand their ranges by
migration across land (narrow and disjunct
ranges are not peculiar for aeronautic spider
species).

Table I. Altitudinal distribution and collecting time of Crimeo-Caucasian species and geographical
distribution of their sibling species (after Charitonov 1937; Kharitonov 1941, 1947; Buchar 1966;
Utochkin 1968; Ovtsharenko 1979; Tanasevitch 1987, 1990; Buchar & Thaler 1998; Zyuzin & Logunov

2000; personal data from Crimea).

Altitude, m a.s.l.

Collecting time, month

Distribution of sibling species

Crimea Caucasus Crimea Caucasus
Lepthyphantes 0-1200 1400-2750  mf: I-1II; mf: X-XI; Caucasus: Azerbaijan; in caves
khobarum m: X, XII; m: VL; from Yugoslavia, Greece, Bulgaria
f: V-VL f: V, VI, IX .
Panamomops fedotovi 400-1100 750-2000 mf: VIII, X; mf: V-V middle Europe
m:V;
f: VII, XII
Stemonyphantes 50-300 0-2000 mf: -V, XI- mf:IV-V, X; Turkey
agnatus XII; f: VIII
m: X.
Pardosa buchari 900-1500 1400-3500 mf: VI-VI; mf: VII-IX; Caucasus: Azerbaijan
f: VIII-IX f: VI
Pirata hurkai 500-600 500-1800 mf: VI-VI; mf; VI Palaearctic
f: VIII
Tegenaria taurica ? ? mf: IX-X; ? Caves from the Caucasus: Georgia;
fIV-v eastern Europe
Xysticus spasskyi 300-400 500-2500 mf: VI; m:?; Palaearctic
m: VII fVII
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Consequence 1. Species (or their ancestors)
have populated a given area by way of land,
from areas where closely related species are
currently distributed.

The characteristics of a range consist of
three components (Gorodkov 1984, 1992;
Logunov et Marusik 2000):

1. longitudinal (geographical) component, for
example, Palaearctic, Crimeo-Caucasian.

2. latitudinal component (biogeographical/
vegetation/landscape zones), for example, bo-
real, nemoral, subtropical.

3. altitudinal component, for example, alpine,
mountainous, plain.

As this paper concerns only those species
with Crimeo-Caucasian disjunct ranges, in
part, the discussion considers only two of
these range components — latitudinal and alti-
tudinal.

RESULTS

There are seven spider species with a Crimeo-
Caucasian distribution: Lepthyphantes khobarum
Charitonov, 1947; Panamomops fedotovi
(Charitonov, 1937); Stemonyphantes agnatus
Tanasevitch, 1990; Pardosa buchari
Ovtsharenko, 1979; Pirata hurkai Buchar, 1966;
Tegenaria taurica Charitonov, 1947; Xysticus
spasskyi Utotschkin, 1968. The Crimean penin-
sula is the westernmost record for these spe-
cies. Four spider species (S. agnatus; P. buchari;
P. hurkai; X. spasskyi) are new for the Crimean
and Ukrainian faunas.

Linyphiidae
Lepthyphantes khobarum Charitonov, 1947

Type locality: Crimea, Alushta Distr.,
south slope of Karaby massif, Tuvak cave
(Kharitonov 1947: 49).
Kharitonov 1947 (f); Deeleman-Reinhold 1985
(f); Tanasevitch 1987 (mf), 1990 (mf).

Material examined (Ukraine, the Crimea):

Yalta, Martiyan Cape Reserve: Carpineto-
Juniperetum (excelsae) ruscosum nudum, pit-
fall traps: 1m 7-15.01.2000, 1m 1f 15-29.01.2000,
1m 29.01.-5.02.2000. Arbuteto-Juniperetum
(excelsae) cistoso-achnatherosum, pitfall traps:

~Yugoslavia,
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2m 1f 7-15.01.2000, 1f 29.01.-5.02.2000, 1f 5-
12.02.2000, 3f 26.02.-4.03.2000, 1f 4-11.03.2000,
1f 25.03.-1.04.2000, 1m 17-31.12.2000 (all in
VAG), 1m 24.02.-10.03.2001, 1m 2f 10-
24.03.2001 (all in ZMMU). Pineto-Quercetum
(pubescentis) juniperoso (excelsae) — brachy-
podiosum, pitfall traps: 1f 29.01.-10.02.2001.

Yalta, Massandra Park: Pistacia mutica -
silva rara, pitfall traps, 1f 25.02.-12.03.2001.
Planting of Bambusa, pitfall traps, 1m 10.-
24.03.2001.

Crimea State Natural Reserve: Nikitskaya
Yaila plateau (Scrinita), steppe (Festuca, Rosa),
pitfall traps: 1f 19-31.03.2001, 1f 25.05.-
2.06.2001, 1m 17-27.10.2001. Nikitskaya Yaila
plateau (Scrinita), Pinus pallasiana, Quercus
petraea, Carpinus betulus, Acer forest, pitfall
traps: 1m 30.09.-17.10.2001. Bukovsky’s cor-
don, Fagus wood, under stones: 1f 12.06.2000
(allin VAG).

Habitats: The Crimea: in caves (Kharitonov
1947) and in the litter of Fagus, Pinus, Quercus,
Carpinus, Juniperus, Pistacia, Arbutus forests
and grasslands. The Caucasus: in the litter of
Abies, Picea, Fagus, Alnus, Quercus forests and
grasslands (Tanasevitch 1987, 1990).

Sibling species: L. intirmus Tanasevitch,
1987 from the Caucasus: Azerbaijan; L. spe-
laeorum Kulczynski, 1914 in caves in Western
Greece, Western Bulgaria
(Tanasevitch 1990).

Comments: 1). Platnick (2000) indicated
that L. khobarum has a distribution range of
“Russia, Central Asia”. The references indicate
that this. species is not known in Central Asia.
2). The altitudinal distribution and phenology
of L. khobarum in the Crimea and Caucasus
seems to be different. We found small differ-
ences in bulbus structure in Crimean speci-
mens, when compared with the drawings of
Tanasevitch (1987: 312, figs 19-22). It is prob-
able that the specimens from the Caucasus
belong to a species closely related to L. khoba-
rum. This problem requires further investiga-
tion.
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Panamomops fedotovi (Charitonov, 1937)

Type locality: Crimea, Crimean State Natu-
ral Reserve, Alushta Distr., altitude 700-1100
m asl, in dead cover of beech-forest
(Charitonov 1937: 136).

Charitonov 1937 (mf); Tanasevitch 1978 (mf),
1990 (mf).

Material examined: Ukraine, the Crimea,
Simferopol, western slope of Bitak Mt., Sti-
peto-Festucetum asphodelosum, pitfall traps:
1m 14-26.05.2000 (VAG).

Habitats: The Crimea: in the litter of Fagus
wood (Charitonov 1937) and grasslands. The
Caucasus: in the litter of Fagus, Quercus, Pla-
tanus,  Carpinus forest (Tanasevitch 1987,
1990). ‘

Sibling species: P. inconspicua Miller &
Valesova, 1964 from middle Europe
(Tanasevitch 1987).

Stemonyphantes agnatus Tanasevitch, 1990

Type locality: Caucasus, Georgia,
Abkhazia, near Sukhumi, Verkhniaya Kelas-
ury Vil, broad-leaved forest (Tanasevitch
1990: 36).
Tanasevitch 1990 (mf).

Material examined (Ukraine, the Crimea):

Yalta, Massandra Park: Planting of Bam-
busa, pitfall traps: 4f 8-16.03.2000 (TNU), 3m
16-23.03.2000 (VAG), 1m 23-30.03.2000, 3m 1f
31.03.-6.04.2000, 2f 12-20.04.2000, 1f 20-
27.04.2000 (all in TNU), 1m 11-18.05.2000
(VAG), 3m 8-22.10.2000 (TNU), 1m 22.10-
12.11.2000 (VAG), 1m 1f 28.11.-13.12.2000, 1m
1f 13-24.12.2000 (all in TNU), 1m 2f 24-
31.12.2000, 7m 12f 31.12.-29.01.2001, 4m 5f
29.01.-11.02.2001 (all in VAG), 7m 4f 11-
25.02.2001 (ZMMU), 5m 6f 25.02.-10.03.2001,

2m 1f 10-24.03.2001, 1m 1f 24.03.-3.04.2001, 1m

3-15.04.2001 (all in TNU), 2f 15-28.04.2001, 2f
28.04.-9.05.2001. Planting of Cupressus, pitfall
traps: 2m 23-30.03.2000 (all in VAG). Pistacia
mutica — silva rara, pitfall traps 1f 11-25.02.2001
(TNU).

Habitats: The Crimea: in the litter of a
plantation of Bambusa and Cupressus and of
Pistacia mutica forest. The Caucasus: in the lit-
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ter of Abies, Fagus, Pinus, Quercus, Ulmus,
Carpinus, Acer, Parrotia forests (Tanasevitch
1987, 1990).

Sibling species: S. montanus Wunderlich,
1978 and S. abantensis Wunderlich, 1978 both
from Turkey (Tanasevitch 1990).

Lycosidae
Pardosa buchari Ovtsharenko, 1979

Type locality: Caucasus, Russia, Krasnodar
Prov., Caucasus State Reserve, Pseashkho Mt.,
2000 m a.s.l. (Ovtsharenko 1979: 48).
Ovtsharenko 1979 (mf); Buchar & Thaler 1998
(m); Zyuzin & Logunov 2000 (mf).

Material examined (Ukraine, the Crimea):

Simferopol Distr., near Pereval'noye Vil.:
Malaya Burul'cha River, edge of Fagus-
Quercus-Carpinus forest under the Yaila: 1f
15.06.1997. Yaila (plateau from mountainous
region of Crimea): 6m 2f 5.06.1997. Near
Mramornoye Vil, lake shore: 1f 21.06.1997.
Chatyr-Dagh Massive: 1m 21.06.1997 (all in
EMZ).

Crimean State Natural Reserve: Besedka
Vetrov (= “Arbour of Winds”), under stones:
3m  9f 13.06.2000. Babugan Yaila: 4m
14.06.2000. Nikitskaya Yaila (Scrinita): Pinus
kochiana forest, pitfall traps: 2m 3-14.07.2001,
7m 14-24.07.2001, 1m 1f 24.07.-6.08.2001, 1f 6-
17.08.2001. Zerna cappadocica meadow, pitfall
traps: 2m 12-23.06.2001, 20m 9f 23.06.-
3.07.2001, 11m 3f 3-14.07.2001, 1m 3f 14-
24.07.2001, 1m 24.07.-6.08.2001, 2f 6-17.08.2001,
1f 27.08.-8.09.2001. Festuca-Rosa steppe: 5m 1f
23.06.-3.07.2001 (all in TNU), 9m 7f (TNU) and
3m 3f (CR) 3-14.07.2001, 5m 21f 14-24.07.2001,
6f 24.07.-6.08.2001, 5f 6-17.08.2001, 1f 17-
27.08.2001, 2f 27.08.-8.09.2001 (all in TNU).

Habitats: The Crimea: in mountainous
steppe and meadows, and at the edge of
Fagus, Quercus, Pinus, Carpinus forests. The
Caucasus: in subalpine and alpine zones
(Salix, Betula etc.) (Ovtsharenko 1979; Buchar
& Thaler 1998).

Sibling species: P. pirkuliensis Zyuzin et
Logunov, 2000 from the Caucasus: Azerbaijan
(Zyuzin & Logunov 2000).
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Pirata hurkai Buchar, 1966

Type locality: West Caucasus, Georgia,
Abkhazia, Rica Lake, 925 m a.s.l. (Buchar 1966:
213).

Buchar 1966 (mf); Ovtsharenko 1979 (m);
Mcheidze 1997 (mf).

Material examined: Ukraine, the Crimea,
Crimean Natural State Reserve. Tar’er cordon,
bank of Alma River, on the pebble riverbank:
6m 1f 30.06.2001 (TNU). Sosnovyi cordon,
same habitat: 3m 3f 1.07.2001 (CB). Asport cor-
don, same habitat: 13 f 21.08.2001. On the
road: 1f 1.07.2001 (all in TNU).

Habitats: The Crimea: on the stony banks
of the mountainous Alma River in the mixed
nemoral forest. The Caucasus: by the rivers in
the Abies and Fagus forests (Buchar 1966;
Ovtsharenko 1979).

Sibling species: P. knorri (Scopoli, 1763)
from Western Palaearctic (Buchar, 1966).

Agelenidae
Tegenaria taurica Charitonov, 1947

Type locality: Crimea, Yalta Distr., Mas-
sandra cave (Esyunin & Farzalieva 2001: 261).
Kharitonov 1947 (mf); Mkheidze 1997 (mf);
Esyunin et Farzalieva 2001 (mf).

Material examined: Ukraine, the Crimea.
Yalta, on the wall in a flat, Im 17.10.2001.
Alushta Distr., E. edge of South Demerdji Mt.
Massif, grotte, 1m 2f 12.10.2002 (all in TNU).

Habitats: The Crimea: in caves and build-
ings (Kharitonov 1947; personal data). The
Caucasus: unknown.

Altitudinal distribution and phenology cannot
be compared, because data from the Caucasus
are not available. '

Sibling species: T. abchasica Charitonov,
1941 from caves in the Caucasus: Georgia and
T. lapicidinarum Spassky, 1934 from Ukraine
including the Crimea and Polissya (north-
eastern Ukraine) (Kharitonov 1941; Yevtu-
shenko 1991; Esyunin & Farzalieva 2001; per-
sonal data).

Comments: Esyunin & Farzalieva (2001)
redescribed T. taurica from the syntypes
(lectotype designated) and ignored
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Mkheidze’s book. Perhaps the material of T.S.
Mkheidze from Georgia belongs to another
species. This problem requires further investi-
gation.

Thomisidae
Xysticus spasskyi Utotschkin, 1968

Type locality: Caucasus, Krasnodar Prov.,
1300 m a.s.l. (Utotschkin 1968: 35).

Utochkin 1968 (mf); Ovtsharenko 1979 (m);
Mkheidze 1997 (m).

Material examined: Ukraine, the Crimea,
Yalta, Nikita Vil., Pinus pallasiana forest, pitfall
traps: 3m 3-11.06.2000, 4m 1f 11-17.06.2000, 2m
2f 25.06.-2.07.2000, 2m 2-9.07.2000 (all in
TNU).

Habitats: The Crimea: in the litter of Pinus
pallasiana forest. The Caucasus: in Fagus and
Abies forests and in subalpine and alpine
zones (Ovtsharenko 1979).

Sibling species: X. sabulosus (Hahn, 1832)
and X. gallicus Simon, 1875 from Europe, the
Caucasus, Middle Asia (Utochkin 1968).

DISCUSSION

A disjunct range and endemism are indica-
tions of the relict origin of a species. Appar-
ently the seven species mentioned above,
which inhabit the Crimea and Caucasus set-
tled in these areas at different times and via
different routes. These species can be divided
into three categories according to time and
mode of appearance:

1). L. khobarum and S. agnatus are Mediter-
ranean species with Balkan / Asia Minor rela-
tions. Perhaps they are remnants from the sub-
tropical fauna that inhabited the united massif
of Balkan-Asia Minor-Caucasus and the Cri-
mean Island in the Miocene (25-5 million years
ago).

2). P. buchari is a boreo-montane species. It
is probably a representative of the boreal
fauna that existed during the Pliocene glacia-
tion (some 3.4-3.2 million years ago).

3). P. fedotovi, P. hurkai, T. taurica and X.
spasskyi — are subboreal (nemoral)-montane
species with a mid-European origin. Perhaps
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they populated the Crimea and Caudasus from
the Russian Plain, when these areas became
connected with each other at the beginning of
_ the Quaternary Period, approximately one
million years ago. At that time the subboreal
(nemoral) species were widely distributed in
the areas of the Crimea, Caucasus and the
southern Russian Plain.
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