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Abstract. Distribution patterns of 70 ant species in
the Kazakhstan—West Siberian along a meridian trend
from deserts to the southern taiga is described. The
arid zone, as well as the forest-steppe zone, support
most diverse ant fauna. Natural habitats of more than
half of the observed species are entirely restricted to
one zone. Those species which possess wide natural
habitats covering several native zones display similar
patterns of zonal change of habitats [in a sense of Bey-
Bienko, 1930]. Assemblages in which Formica pratensis
was dominant were considered as the main example.
Such communities maintain a constancy of species compo-
sition from the forest zone to the southern boundaries
of the steppe zone. This should be taken into account
when considering the conservation of ants, not only of
key species but also of ant communities as a whole.

Pe3rome. BrisBieHO 30HaANBHOE W JaHIIIA(THOE
pacupenencaue 70 BUIOB MypaBbeB HA MEPUIHOHAIb-
HOM paspese yepe3 3amannyro Cubups n Kazaxcran u
MPOAHATU3UPOBAH XapakTep 30HAIBLHOW CMEHBI Mec-
ToOOWTaHUN pa3HBIX BUIOB Mo beii-buenko [Bey-
Bienko, 1930] 1 cTpykTypa MHOTOBHOBBIX COOOIIIECTB.
MaxkcumansHOE BUIOBOE OOTaTCTBO OTMEUCHO /IS ITy-
CTHIHHOM M JIECOCTENMHOW 30H. BBISCHEHO, 4TO BHJIBI
MYpPaBbEB C IMHUPOKUMH apeaiaMu 00J1aaloT CXOIHbI-
MU TEHIEHIIASIM 30HAIILHON CMEHEBI MECTOOONTaHH. B
KadecTBe Haunboyiee MOKa3aTeNbHOTO MPOaHAIU3HPO-
BaHA CTPYKTYpa COOOIIECTB C JOMUHHUPOBAHUEM JTyTO-
BOTO MypaBbsi Formica pratensis. IIpogeMoHCTpHpO-
BaHO, YTO 3TH COOOIIECTBA COXPAaHSAIOT OCHOBY
BUJIOBOTO COCTaBa U CTPYKTYPHYIO IEIOCTHOCTh Ha
OOJbIIIeH YacTH apeajia JOMHHAHTA, OT JIECHOW 30HBI
JI0 TIOJTYTYCThIHb. BEISIBIEHHBIC 3aKOHOMEPHOCTH J0JI-
JKHBI OBITH TPHHATHI BO BHHMaHHUE TPU pa3padOTKe
MTOJIXOJI0B K COXPAHEHUIO MYPaBbEB, TaK KaK MEKBH-
JIOBOE OKPY>KEHHE, C €ro CHCHU(YUICCKIMH CBS3SIMH,
COCTaBJIIET €CTECTBEHHYIO OMOTHYECKYIO Cpely AJis
JIOMUHHUPYIOIINX BUJIOB.

Introduction

Finding assembly rules, i.e. orderliness in the pat-
tern of species coexistence as well as the mechanisms
that affect coexistence, is one of the major challenges
in community ecology. This knowledge is extremely
important for species conservation since key species
are often closely associated with other members of the
species community and, in some situations, may be less
viable in the absence of these other members.

Ants, with their great abundance and easily ob-
served social behaviour, are superb organisms for stud-
ying the organization of species communities. Domi-
nance hierarchy among different ant species is one of
the most complex mechanisms that increases species
richness. Kaczmarek [1953] was the first to use the
terms «dominant», «subdominant» and «influent» in
their ethological sense to explain ant community struc-
ture. Although there have been numerous studies on
community structure [e.g. Brain, 1965; Wilson, 1971;
Greenslade, 1971; Reznikova, 1971, 1983, 1998a,b,
1999; Galle, 1975; Fox, Fox, 1982; Elmes, Lepage,
1994; Deslippe, Savolainen, 1995], surprisingly little
work has been devoted to investigating species compo-
sition. Meanwhile stable long standing ant communi-
ties have been revealed: Dlussky [1981] has investigat-
ed such communities in deserts and named them
«co-adaptive complexes», Andersen [1993, 1997] and
Herbers [1994] described patterns of organization of
ant communities in different arid zones in Australia
and compared them with those in North America, and
Savolainen et al. [1989] have investigated many boreal
ant communities.

There is a very intriguing situation in West Siberia
and Kazakhstan where the ethological dominant of
steppe ant communities — Formica pratensis — is
spread from the northern taiga to deserts. In our previ-
ous studies [Stebaev, Reznikova, 1972; Reznikova,
1975, 1982, 1994, 1998a,b; Reznikova, Kulikov 1978;
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Reznikova, Bogatyreva 1984; Reznikova, Samoshilo-
va, 1981] we demonstrated that F. pratensis, dominat-
ing in species communities, has a fundamental influ-
ence on the spatial distribution, daily activity, as well
as composition and quantity of prey in those ant spe-
cies which dwell in it’s feeding territories. The situa-
tion mentioned above provides an opportunity to con-
sider changes in the structure of ant communities grouping
around the same dominant species along huge area.

The results of long term investigation of ant fauna
and community structure in West Siberia and Kaza-
khstan are presented here. Earlier the ant fauna in Sibe-
ria was studied mainly in forest biomes. Investigations
of Ruzsky [1905, 1907], Karavajev [1912], Kuznet-
zov-Ugamsky [1926], Dmitrienko, Petrenko [1976]
were devoted to the forest environment of Tomsk, Omsk
and Tobolsk, the Yenisei valley and the Baikal Basin.
Marikovsky [1979] studied ant fauna of desert regions
in Kazakhstan. The ant fauna in the greater part of the
area under investigation here was unknown.

Materials and methods

The ant fauna was investigated along a meridian
trend across the southern part of the West Siberian
Plain and adjacent regions to the south. To estimate the
constancy of ant species communities, the work con-
centrated on the communities dominated by Formica
pratensis.

The valleys of Irtysch and of some of its tributaries
(Ishim, Ui, Tui, Tara and Char) and of some rivers
flowing into Balkhash Lake and Zaysan Lake, namely

Fig. 1. Location of valley transects 1-18 [from: Reznikova,
1999] (explanations as in Tabl. 1).

Puc. 1. Aokaamsaymst pooamuubix mpoduaeit 1-18 [m3: Rezni-
kova, 1999] (o6o3nauenms cm. taba. 1).
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Ayaguz, Kurchum, Kolguti, Black Irtysch and Ile, as
well as the Alakol and Balkhash basins were investi-
gated (see Fig. 1 and Table 1). There were 18 valley
profiles and 5 main geomorphological levels within
each profile: lower and upper flood-plains, lower and
upper terraces and the divide.

Small-size ant species’ nests were counted in 5x5 m
plots. There were 15 plots per each geomorphologic
level. Anthills of the subgenus Formica s.str. as well as
underground nests of the genus Camponotus were count-
ed on 2 km record belts, three for each geomorphologic
level. Inventories were completed by thorough direct
searching.

To estimate the constancy of species communities,
only assemblages dominated by F. pratensis were in-
vestigated. For 10 of the 18 valley profiles such assem-
blages were detected on 6 plots (ecach of area
1600 m?) — 60 plots in total. To compare the structure
of the different assemblages, a relative value was used:
the number of nests of each species per one feeding
territory of F. pratensis. This value was recalculated
for the same standard area corresponding to the aver-
age feeding territory of F. pratensis, namely, 800 m?.
The average values from 6 measurements are provided in
Table 2.

Results

ANALYSIS OF THE ANT FAUNA

The forest zone (see profiles 1-3 in Table 1). The
inspected territory embraces the southern taiga sub-
zone and the birch-aspen forests in the subtaiga sub-
zone. Mixed pine forests and high bogs occupy the
divides. Herbaceous meadows are usual in the flood-
plains. The greatest species richness has been recorded
in the birch-aspen forests. Among them there are typi-
cal forest species such as Formica rufa, F. polyctena,
F. aquilonia, Myrmica lobicornis and Camponotus
vagus, as well as those species which are more usual in
the southern regions: F. pratensis, F. cunicularia,
M. scabrinodis and Tetramorium caespitum.

Species richness diminishes in the southern taiga
because of the disappearance of those species more
typical of the forest-steppe, such as F. cunicularia and
T. caespitum, which were not encountered north of
forest-steppe boundaries.

The forest-steppe zone (profiles 4—6 in Table 1).
Mosaics of vegetation and soils are characteristic of
this zone in the West Siberian Plain due to a combina-
tion of high summer temperature and much soil water
lying on salt loam. There are mixed grass meadows in
the flood-plains and carnation-grass meadows and
swamps in the watersheds. The species richness in this
zone is higher than in neighbouring ones. The most
typical species are F. pratensis, F. sanguinea, F. cu-
nicularia, F. rufibarbis, M. scabrinodis, M. salina,
Tetramorium caespitum and Lasius alienus. In this
zone boreal species dwell in proximity to steppe and
Turan-steppe species. Apart, species with rather differ-
ent preferences for moisture and heat dwell in this
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Table 1. Ant diversity in different zones and landscapes.
Tabanyga 1. PacupepescHme MypaBbeB B Pa3sAMYHBIX IIPUPOAHBIX 30HAX M ITOA30HAX.

Species / Numbers of profiles| 1| 2| 3|4 | 5|67 | 8| 9 (10| 11[12]|13[14[15|16( 17| 18

P,
TS

. ruginodis Nyl. T T{{W \Y

Myrmica rubra L. V|IV|P P P| P P =]

. bergi Ruzs. F F

. rugulosa Nyl. ViV P|P]|V]|]F T

. stangeana Ruzs. \%

. slovaca Sad.
. scabrinodis Nyl. viP|P|P|[P[P[P S
. salina Ruzs. PlW FI{F|[F|F]|F F
. sabuleti K. Amn. =
. lobicornis Nyl. PIP|P|P]|P =) =) S

. deplanata Ruzs. PIPIWIW]|]P|P|P|P|F|[V|V V,S
. schencki Em. PIP|P|IP]P]|T F

M
M
M
M
M
M
M
M
M
M
M
M

. sulcinodis nigripes S

Messor clivorum Ruzs. PIP|P|IW]P|P]|P \Y

Messor denticulatus K.-Ug.

Messor marikovskii K. Amn.

M. aralocaspius infumatus K.-Ug.

Tetramorium caespitum L. T{IP|PIW[I[WI[W|W[W[W[W]|V

T. schneideri Em.

T. indocile Sanschi

<|S|<|m|ow|Ov|T

T. inerme Mayr

m|4|4|S ||

Leptothorax tuberum Fabr.

L. nassonovi Ruzs. P| P P

L. acervorum Fabr. P P

L. muscorum Nyl. V|V

L. balchaschensis K. Amn. \ \Y \%

L. serviculus Ruzs. P P

Solenopsis fugax Latr. PIP|W|[V]|VI|IF|F]|]F|F

Crematogaster subdentata Mayr

Cardioconlyla elegans Em.

MMM |

C. stambuloffi Ruzs.

Pheidole pallidula Nyl. P

Strongylognathus christophi Em. P P

Formica rufa L.

F. polyctena Foerst.

F. aquilonia Yarr.

F. lugubris Zett.

<|4[4s]|=s

F. pratensis Retz.

F. sanguinea Latr. wWlw|(T|P|P|P
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Table 1. (continuation).
Tabanga 1. (mpoposskeHme).

Species / Numbers of profiles| 1| 2| 3|4 | 5|67 | 8| 9 (10| 11[12]|13[14[15|16( 17| 18

Formica cinerea Mayr
F. fusca L. W(lwW([wW|P
F. picea Nyl. P \Y SV
F. rufibarbis Fabr.

T
wn

F. cunicularia glauca Ruzs. w
F. pressilabris Nyl. w
F. exsecta Nyl. V| V]|F

U|TO|T|T
U|[T|T|T

F. brunneonitida Dluss. Vv TS

Camponotus herculeanus L. T|(T|{P[P]|P

C. saxatilis Ruzs. WIW|[W

C. vagus Scop. F TV

C. japonicus Mayr \% T T

C. interjectus Mayr P S|P

C. turcestanus Ern. Andre. P|lP| P T T

C. turcestanicus Mayr

C. lameerei Mayr

H[n|<|=S

C. fedchenkoi Mayr

Lasius fuliginosus Latr.

L. niger L. WIlWwW|[W FP| F | F \ V |S,V|SV

L. flavus Fabr. WIW|[W

v|S[(s|T

L. alienus Foerst.

v|o|(s|[s|o
S|o(=s|=z|O

Cataglyphis aenescens Nyl.

C. setipes turcomanica Em.

C. pallida Mayr

<|T|T|<

Proformica epinotalis K.-Ug. F P SP| S

P. mongolica Dluss. T

Polyergus rufescens Latr. PIP|V]|V

Plagiolepis sp. T|P|P TVI]W S,P

Dolychoderus quadripunctatus L.

Tapinoma sp. VIV S| S
general number of species 1511521123 (24124 (20|22 (17|17 12|15 18|23 | 19| 16| 13| 13

Indications. 1—18 — valley profiles in the vicinity of the following villages and towns (see Fig. 1): South taiga: 1 — the village
Ust-Ischim, 2 — the village Tevris, 3 — the village Artin; Northern forest-steppe: 4 — the village Krutaya Gorka; Southern forest-
steppe: 5 — the village Cherlak, 6 — the town Karasuk; Steppe: 7 — the town Pavlodar, 8 — the town Ayagus; Semidesert: 9 — the
town Charsk, 10 — the village Kurchum, 11 — nord-west Zaysan land, 12 — lower sream of Kolguti valley, 13 — Black Irtysh valley,
the village Buran; Desert: 14 — 1li valley, village Bakanas, 15 — Chu valley, the village Furmanovka; Mountain slopes and mountain
valleys: 16 — upper stream of Kolguti river, 17 — slopes of Kungey and Tarbagatay ranges, 18 — Zhalmara valley. P — plain, divide;
T — middle terraces, V. — valleys, F — flood plains, W — widely spread, S — mountain slopes.

O6o3Hagennst. 1—18 — poanHHBIE IPOPUAN B OKPECTHOCTSIX CACAVIOIJMX HACEACHHBIX IYHKTOB (cM. puc. 1): roxxnasn mattea: 1 — c. Yers-
Numm, 2 — c. Tespus, 3 — c. Aproi; cebepras recocmeny: 4 — c. Kpyras Topka; 10xHas recocmeny: 5 — c. Yepaax, 6 — r. Kapacyx; cmenw:
7 — r. INaBaopap, 8 — 1. Asrys; noaynycmoms: 9 — r. Yapek, 10 — c. Kypaym, 11 — cesepo-3anasusii 6eper o3. 3arican, 12 — mmwkuee
teuenve p. Koaryrsr, 13 — poaunna Yéproro Mpreima, ¢. Bypan; nycmous: 14 — yoanna p. Man, c. Bakanac, 15 — soanna p. 9y, ¢. ypmanoska;
20pHvLe ckAOHDL 1t QoAuHbL 20pHbIX pek: 16 — Bepxree Teuerue p. Koaryrer, 17 — craoms! xp. Kynreri n Tapbararari, 18 — soanna p. JKaamapa.
P — maaxoper, T — cpeanne teppaccel, V. — poannsr, F — movimsr, W — rmmpokoe pacripocTpasesme, S — HU3KOTOPHBIE MEKAYPEUDSL.
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zone. They are able to contend with the climate of the
forest tundra (Leptothorax acervorum, Myrmica lobi-
cornis) and combine with the extremely xerophilous
Cataglyphis aenescens and Myrmica deplanata.

The steppe zone (profiles 7, 8 in Table 1). In the
northern outskirts of this zone there is a transitional
strip with the birch-aspen forest islets within xerophil-
ous vegetation composed mainly of feather-grass and
sheep’s fescue. Dry steppe extends in the south from
Pavlodar. In the Ayagus valley there are low steppe
hills covered with feather grass, sheep’s fescue and
wormwood. Typical inhabitants of the divides are Cata-
glyphis aenescens, Myrmica deplanata, M. schenki,
Messor clivorum, Leptothorax serviculus, L. nassonovi,
Tetramorium caespitum, Lasius alienus, Formica cu-
nicularia and F. rufibarbis. Some species which dwell
here in the valleys are also encountered in the forest-
steppe and even in forest divides from adjacent zones:
Lasius niger, L. flavus, Formica fusca, F. exsecta,
F. polycten and Myrmica rubra. On the sand dunes of
the high Ayagus flood-plain, Proformica epinotalis and
Formica brunneonitidae occur, the latter being found
by Dlussky [1967] in Mongolia and Tuva.

The semi-deserts (profiles 9-13 in Table 1). In the
Zaysan hollow there is xerophytic vegetation composed
of wormwood and sheep’s fescue and common salt-
wort plant communities on plains and in the flood-
plains. Ant species’ communities in the flood-plains
differ somewhat from those of the divides. In the flood-
plains the species composition is similar to that of the
divides in the more northern forest-steppe zone. The
following species are common: Myrmica rubra,
M. salina, Solenopsis fugax, Formica pratensis,
F. cunicularia and Lasius fuliginosus. In the poplar
forest on the flood-plain of the Black Irtysch Cam-
ponotus vagus and Dolichoderus quadripunctatus were
found, species which are known from deciduous for-
ests of the Caucasus and the Crimea. The typical com-
munity of the plains and low mountains is composed of
Camponotus turcestanus, Messor clivorum, Proformi-
ca mongolica, Myrmica deplanata, Plagiolepis sp. and
Tapinoma sp.

The specific feature of the ant fauna in undercur-
rent of Black Irtysh and Kurchum is the high diversity
and density of Camponotus species: C. vagus is numer-
ous in the flood-plains and low terraces, C. japonicus
is numerous in the salt meadows of middle terraces,
C. turcestanus on the plains, and C. interjectus on the
slopes of low mountains.

The North-West Zaysan land is the most arid area
here. The small river Kolguti flowing down from Kur-
chum, dries up and bores into the crumbly alluvium. In
its flood-plain there are meadows composed of Span-
ish liquorice and grisebach. Myrmica bergi, M. stange-
ana, M. salina, M. schencki, Formica cunicularia, La-
sius niger and L. flavus are found here, as well as
Tetramorium caespitum and Cataglyphis aenescens in
the higher parts. On the slopes and plains, only 3 spe-
cies were encountered: C. aenescens, Messor clivorum
and Plagiolepis sp.
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The deserts (profiles 14-15 in Table 1). There are
northern sand desert landscapes in the middle and up-
stream of Ile, in the Sari Ishik Sands: saxauls grow on
the plains, willow underbushes and salt-tree with canes
grow in the flood-plains, and salt meadows occur on
the terraces.

The ant species richness is higher here than in the
neighbouring northern zones; in all, 24 species were
found (Table 1). On the plains, besides the common
species of semi-deserts and steppes (such as Campono-
tus turcestanus, Cataglyphis aenescens, Proformica
epinotalis, Plagiolepis sp.), there are several species
which are only found in this zone, such as Tetramori-
um schneideri, Camponotus fedchenkoi, Messor ar-
alocaspius infumatus and M. denticulatus.

The mountain slopes and valleys (profiles 16—18
in Table 1). In the lower and middle reaches of the
Kolguti river on the inland slopes Messor clivorum,
Myrmica deplanata, Cataglyphis aenescens, Campono-
tus turcestanus, C. japonicus, Tetramorium caespitum,
Formica pratensis, F. cunicularia and L. niger occur.
Ant diversity increases in the upper Kolguti. The near-
ness of the Mongol part of Altai and Northern China
influences the ant fauna here. There are numerous nests
of F. brunneonitida, F. picea and Camponotus vagus.
It is interesting that F. uralensis replaces F. pratensis
in the vicinity of the mountain lake Markacol. In the
Karabuga valley, in the internal Tarbagatay foothills,
Myrmica deplanata, M. lobicornis, M. schenki, F. pi-
cea, F. mesasiatica, F. rufibarbis and Tetramorium
caespitum were found. The last two species, together
with numerous F. pratensis and Camponotus vagus,
were encountered on the meadows in the vicinity of the
foothills. On the arid low front Tarbagatay foothills,
only Camponotus turcestanus and Plagiolepis sp. were
found. The ant fauna of the river valleys from the
Alakol and Balkhash basins includes Turan species
(Myrmica bergi, M. stangeana, Tetramorium inerme,
Crematogaster subdentata, Camponotus turcestanicus,
C. lameerei), Kazakhstan species (Tetramorium indo-
cile, Leptothorax balchaschensis) and Mediterranean
species (Cardiocondyla elegans).

THE CONSTANCY OF SPECIES COMMUNITIES DOMI-
NATED BY FORMICA PRATENSIS

Comparing Table 1 and Table 2, one can see that
those species which have wide natural habitats, central
parts of which fall in the forest-steppe and the steppe,
are included in the same species communities not only
within the central parts of their natural habitats but also
in the forest zone and in the northern deserts (e.g.
Formica pratensis, F. cunicularia, Lasius alienus, Myr-
mica salina, M. deplanata, M. scabrinodis, Tetramori-
um caespitum). When analysing the inter-relationships
of the ethological dominant F. pratensis with other
species lacking protected food territories, one can see
that near the edge of its natural habitat, F. pratensis
becomes a member of species’ communities differing
from those in the central part of its area. Thus, in the
northern part of the area this species enters an impover-
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Table 2. Number of ant’ nests per one feeding territory of the dominant Formica pratensis in different zones (average

values recalculated per the same square).

Tabanya 2. Yncao rHE3A MYPaBbEB PA3HBIX BUAOB, IIPUXOASIMXCS HA OAMH KOPMOBOM y4acToK Formica pratensis B pasHbIX

30Hax (IPUBEACHHOE K OAMHAKOBOV IIAOIJAAM).

Mmbers ofpromes . | | 2 | 4 | s | s | T | 9 | 0] 13| 14
Formica fusca 12104 | 2.3+0.8
F. cunicularia 42+13|5.3+1.8 | 5.7+2.1( 7.3t2.4 | 8.3+3,2 5.7+1.9
F. rufibarbis 6.2+2.9 5.1+2.2
Lasius niger 1.740.8 | 2.3+0.7
L. alienus 4.7+1.9 |11.844.9|12.2+5.4(10.242.7|12.1+3.4| 7.5+3.3 | 8.1+3.1
Myrmica ruginodis 51+1.8 | 6.2+2.8
M. scabrinodis 8.2+3.1( 6.742.8 | 8.9+3.7 | 7.3+4.2
M. schenki 8.3t3.5| 3.9+1.8 | 6.2+19 | 53+t14 | 6.2+0.9
M. salina 10.44+3.8|12.7¢5.2| 8.2+1.9 | 5,2+1.3 [ 6.2+2.4 41422
M. deplanata 42+2.1|5.2+34 (10.2£3.9| 8.9+2.7 | 5.6+1.9 | 5.1+0.9 | 13.2+4.1
M. bergi 3.1£0.9
Tetramorium caespitum 4.3+0.8 | 6.3+3.4 |10.2+4.3(15.244.8/11.1+3.8( 6.1£1.8 | 7.1£3.5 [ 3.1£1.3
T. inerme 4.2+0.9
T. indocile 6.1£2.3
T. schneideri 1.7£0.5
Camponotus turcestanicus 2.1+0.7
Plagiolepis sp. 2.2+0.9

Indications. Numbers of profiles correspond to Table 1 and Fig. 1.

O6osmrauenns. Homepa AoamHHBIX mpodmaeii cooTsercTByIOT Tabanye 1 n puc. 1.

ished variant of a forest species community. Actually,
such steppe species as F. cunicularia, F. rufibarbis,
L.alienus, M. salina, M. deplanata and T. caespitum
do not extend into the forest zone. At the same time the
forest species Myrmica ruginodis, M. rubra, M. rugu-
losa, Formica fusca and Lasius niger are numerous in
the typical zonal landscapes, where F. pratensis is
rather rare. Thus, F. pratensis is only observed with
small numbers of F. fisca, M. ruginodis (and M. schenki
in some cases) and L. niger (profiles 1, 2 in Table 2) .
On the contrary, in the flood-plains of the desert rivers,
F. pratensis enters an enriched variant of species com-
munity. Here are not only steppe species but also those
which dwell in intrazonal landscapes together with F.
pratensis, namely Myrmica bergi, Tetramorium inerme,
T. indocile, T. schneideri, Plagiolepis sp., and Cam-
ponotus turcestanicus . Therefore, the species richness
in the communities dominated by F. pratensis increas-
es from north to south, from 3 to 9 species.

It is interesting that in the central part of F. praten-
sis’ natural habitat, not only is species composition
maintained, but also the numerical proportion of nests
of different species which dwell in the feeding territo-
ries of the dominant. There are 4-8 mounds of Formi-
ca cunicularia or F. rufibarbis, 5-12 Myrmica nests

(M. scabrinodis, M. salina, M. schencki), almost the
same for Lasius alienus and 10—15 nests of T. caespi-
tum. In semi-desert and desert landscapes there is a
somewhat different proportion as a result of a lack of
L. alienus and decreasing numbers of 7. caespitum but,
in general, a constant image of species community is
maintained.

Discussion

Analysing ant distributions across the vast region
covering several zones, one can see that the arid zone
as well as the forest-steppe zone support more diverse
ant fauna than other zones: 29 species were found in
the deserts (valley profiles 14, 15) and 31 species in
the forest steppe (profiles 4-6). For comparison, there
are 24 species in the forest zone (profiles 1-3) and 25
in the semi-desert (profiles 9—13).

The ranges of more than half of the observed species
are restricted to a single zone; for example, Myrmica
ruginodis, Formica rufa, F. aquilonia and F. lugubris
coincide with the forest zone, while Leptothorax nas-
sonovi and L. serviculus only coincide with the steppe.
The greater part of the group of species with locally
restricted distributions consists of stenothermic Turan
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species coinciding with the deserts, such as Tetramori-
um schneideri, T. inerme, T. indocile, Myrmica stan-
geana and all species of the genus Messor.

It is interesting to consider patterns of distribution
in those species which possess exceptionally vast natu-
ral habitats covering several zones; for example, For-
mica pratensis, F. cunicularia, Tetramorium caespi-
tum, Lasius niger and Myrmica deplanata are
widespread from the forest to the arid zones. It is
probable that the main mechanism for the expansion of
range in these species is the zonal change of habitats,
as discovered by Bey-Bienko [1930] for Acrididae
when he considered their distributions in West Siberi-
an and Zaisan Plains. In those ant species which have
wide distributions, central parts of which lie in the
forest-steppe and steppe zones, the zonal change of
habitats is displayed both in southern and northern
directions.

Thus, F. pratensis in the steppe and in the southern
forest steppe dwells in all possible biomes and has a
maximum of nest numbers in the typical zone land-
scapes (5—7 nests per 10 000 m?). In the northern parts
of the forest-steppe, this species chooses the hottest
and driest habitats. In contrast, in the arid zones, F.
pratensis occurs in the intrazonal landscapes such as
moist parts of the valleys and the flood plains. The
maximum number of nests decreases in both directions
up to 1-2 nests per 10 000 m?. Similar patterns of
distribution are characteristic of F. cunicularia, F. ru-
fibarbis, Lasius alienus, Tetramorium caespitum, Myr-
mica salina, M. deplanata and, partly, of Myrmica
scabrinodis ; for example, as one can see from Table 1,
from the forests to the steppe zone M. deplanata oc-
curs in the zonal landscapes (the plains), while in the
arid zones (profiles 11-13, 16), it moves to the flood-
plains and valleys.

Those species which have optimal parts of their
natural habitats in the forest zone, penetrate into more
southerly regions by occupying divides and hollows of
the lower terraces; for example, Lasius niger and
L. flavus in the forest zone dwell in all possible biomes
and have a maximum of nest numbers in the typical
zonal landscapes (about 300 nests per 10 000 m?). In
the steppe zone, these species only occur in hollows
and the number of nests is 4-5 times less than in the
forest zone. Species closely connected with forests,
such as Formica polyctena, F. fusca and F. pressi-
labris, penetrate into southern regions only by inhabit-
ing islands of forest.

It seems to be of special interest that those species
which use similar ways to change habitats compose the
main body of constant species communities. As noted
earlier, several species have patterns of zonal and land-
scape distribution similar to those of F. pratensis. Pre-
cisely these species compose the main body of commu-
nities in which F. pratensis shows dominance, which is
maintained from the forests to the arid zones. Such a
constancy of community structure would suggest that
the co-adaptive ant complex is composed of species
with a wide tolerance and huge natural habitats that
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have overlapping ecological niches. This should be
taken into account when considering ant conservation,
not only of key species but also of ant communities as a
whole.
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