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Abstract. Determining the endemic species composition and their relative abundances of the beetle community in
the desert and desert steppe of Mongolia is crucial for biodiversity conservation, and it is of great importance to evaluate
the current state of the ecosystems. We aimed to determine the species richness, the dominant species composition and
relative abundance of the endemic species, and their habitat characteristics around the Khanbogd Massif, which is an
important representative of the East Gobi of Mongolia. We identified 1330 individuals of 20 species of 14 genera which
belongs to four beetle families. More than 70 percent of them are belonging to the family of Darkling beetles (Tene-
brionidae). Five species of Darkling beetles, or 25 percent of the community were endemic species, and their relative
abundances in the habitats with different vegetation cover ranges from 0.01 to 0.58. Among these endemic species,
the darkling beetle Anatolica cechiniae Bogdanov-Katjkov prefers extremely dry habitats while A. gobialtaica Kaszab
prefers moist meadow habitats. However, abundances of the other three endemic species (Blaps femoralis rectispinus,
A. sternalis gobiensis and Trigonoscelis sublaevigata granicollis) in the habitats were relatively low (1-12%). Two
species of endemic beetles have been found only in the desert steppe habitat. There is a chance that the original state
of nature will change as a result of recent climate change, which could lead to a decline in habitat quality and the loss
of biological diversity. Therefore, it is essential to conduct in-depth habitat research in order to protect these endemic
species with limited distribution and preserve them in their native ecosystems.
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Introduction

Beetles play a significant role in arid ecosystems.
While feeding on the plants or invertebrates that favored
those plants, some beetle species shelter burrowing into
the ground or hiding under the objects such as rocks and
vegetation. A significant number of beetle species are
closely related to specific plant species and spent their
certain developing phase on those plants [1].

Since changes in the diversity of beetle communities
are related to changes in plant communities, they are a

reflection of habitat changes [3]. Beetles are therefore
regarded as indicator organisms that represent environ-
mental changes [1], [2], [3].

It is highly possible to evaluate ecosystem current
condition or quality through the biodiversity research
results of beetle community in Mongolia. For instance,
it’s crucial to study beetle community to understand how
biodiversity impacted by human activities such as overgrazing
and mining as well as global climate change. Particularly,
a detailed study on endemic beetle abundance and their
participation into the community is played significant role
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to evaluate habitat quality and changes of the ecosystems.
This is because endemic beetles tend to have specialized
preference for certain habitats. Basic results on this kind
of study also help to improve scientific background for
solving some biodiversity conservation issues. The aim
of the study is to determine species composition of beetle
communities in common habitats of East Gobi region of
Mongolia and to reveal relative abundances and habitat
characteristics of the endemic beetles in the studied habitats.

Materials and Methods

The study was carried out in the Umnugovi Povince,
Mongolia. According to the classification of phytogeo-
graphical regions of Mongolia, the study area belongs
to the desert steppe of the East Gobi Region [4]. The
climate of the area is typically continental with cool
spring and autumn, warm dry summer, and cold winter.
The average maximum temperature in July is 31.1°C;
the average minimum temperature in December and
January is —15.8°C. The average annual total precipitation
is 100.1 mm, and the average number of annual rainfall
days is 32 days (averaged from the nearby “Khanbogd”
weather station, using data from 1976-2019).

The soil in the study sites is dominated by saline
Gobi gray-brown soil.

Table 1. Study area

Sampling was carried out during the plant growing
season in May 2011, June 2012, and September 2013.
We set 10 pitfall traps each in eight common habitats
(Table 1) around the Khanbogd massif along a line transect.
The distance between the traps was 10 m and the traps
were stayed for one day. Beetles were identified in the
Laboratory of Entomology, Institute of Biology, Mongolian
Academy of Sciences using related identification keys
to the corresponding beetle families [5], [6], [7], [8], [9]
under binocular VS-1F-5N.

We calculated relative abundance for each species in
each habitat. The Serenson’s classic similarity index was
used for evaluate beetle similarities between habitats. It
was calculated by the EstimateS 7.5.1 program, and cluster
analysis was carried out using Statistica 5 software.

Results

A total of 1,330 beetles belonging to 20 species of
14 genera in four families were identified. Darkling beetles
(Tenebrionidae) constituted 70% of the total species
(14 species) and weevils (Curculionidae) were 20% (4
species) and the remaining 10% was made up of species
from the ground beetle (Carabidae) and longhorn beetle
(Cerambycidae) families. Therein, five species of dark-
ling beetles, Anatolica cechiniae Bogdanov-Katjkov;

Study area Coordinates Plant community
Potaninia mongolica, Sympegma regellii, Salsola laricifolia, Salsola passerina, Anab-
Valle 43.04622° N asis brevifolia, Ajania achilloides, Artemisia caespitosa, Oxytropis aciphylla, Allium
Y 106.78646° E  polyrrhizium, Stipa gobica, Cleistogenes soongorica, Heteropappus hispidus, Aspara-
gus gobicus, Gueldenstaedtia monophylla, Dontostemon sinilis
Hillside 42.96724° N Potaninia mongolica, Sympegma regelli, Anabasis brevifolia, Amygdalus pedunculata,

106.91266° E

Salsola laricifolia, Stipa glareosa

Allium polyrrhizium - Anabasis brevifolia - Peganium nigellastrum, Aristida heymannii,
Artemisia pectinata, Ennopogon boreale

Sympegma regelli, Reaumuria soongorica, Salsola passerina, Anabasis brevifolia,
Kalidium foliatum - Achnatherum splendens - Reaumuria soongarica, Nitraria sibirica

Kalidium foliatum - Nitraria sibirica, Achnatherum splendens + Iris lactae

Eurota ceratoides - Caragana brachypoda- Potaninia mongolica - Stipa gobica - Cleis-

Temporal runoff 43.06478° N
site 106.89053° E
Gull 43.06623° N
y 106.81659° E  Salsola passerina
Bank of a dry 42.94666° N
riverbed 106.94300° E
42.96947° N
Desert meadow 106.77427° E
Desert steppe 43.37490° N
pp 107.28033° E  togenes soongorica
43.43700° N L .
Gravelly desert 107.4538° E Nitraria sibirica - Salsola passerina
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A. gobi-altaica Kaszab; A. sternalis gobiensis Kaszab;
Blaps femoralis rectispinus Kaszab, Trigonoscelis sub-
laevigata granicollis, were defined as endemics to Mon-
golia and they constituted 25% of the total number of
species. From them, Anatolica cechiniae and A. gobi-altaica,
occurred in relatively high numbers (1-133 individuals
or relative abundance 0.01-0.58), while Blaps femoralis
rectispinus occurred in six sites only with 3—11 individuals
(relative abundance 0.01-0.12) (Fig. 1).

On the other hand, only one instance of each of Ster-
nalis gobiensis and Trigonoscelis sublaevigata granicollis
was found in the desert steppe habitat (relative abun-
dance, 0.01 each). In the desert steppe, beetle species
richness was the highest (Fig. 2). There were four species
recorded only in the desert steppe habitat including two
of the previously mentioned endemic species and the
habitat characterized by specific vegetation cover (Eurota

ceratoides - Caragana brachypoda - Potaninia mongolica
- Stipa gobica - Cleistogenes soongorica) (Fig. 3).

Two species of weevils genus Stephanocleonus (S.
gobiensis Ter-Minasyan 1974, S. flaviceps Pallas, 1781)
were recorded only in the sites (hillside and valley)
which had desert vegetation and small hilly surfaces,
while Coniocleonus excoriatus Gyllenhal, 1834 was only
recorded in the gully habitat, where dominated gravelly
soil with vegetation of Sympegma regelli - Reaumuria
soongorica - Salsola passerina - Anabasis brevifolia -
Salsola passerina and annual plant species.

The lowest species richness was observed in tempo-
ral runoff site only with seven species of beetles (Fig. 2).
Beetle abundance varied depending on the type of habi-
tats; for instance, it was three to four times lower in the
temporary runoff site, gully, gravelly desert (Fig. 1) than
on hillside and desert meadow habitats where recorded
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Fig. 1. Species composition and abundance in the study sites
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Fig. 2. Beetle species richness in the study sites

highest number of beetles. On the other hand, a high
number of endemic darkling beetle species, 4. cechiniae,
in the hilly habitats indicates that the habitats are suitable
environment for the species (Fig. 1). However, the en-
demic darkling beetle 4. gobi-altaica, coexisted in all the
above mentioned habitats, though it was more prevalent
in the meadow habitats like bank of a dry riverbed, desert
meadow and temporary runoff site (Fig. 1). According to
the species composition, beetle communities of the hill-
side habitat and desert meadow were grouped together
as a most similar group. Their beetle composition were
nearly the same (92%) (Fig. 4). Desert meadow and
gravelly desert habitat were similar in 86% of species

Fig. 3. Habitat of endemic beetle species Anatolica sternalis

gobiensis and Trigonoscelis sublaevigata granicollis

composition and made a next group in the cluster.
Desert meadow habitat, which showed the highest species
richness, was 20 percent different in species comparison
with above mentioned groups. The most different beetle
community observed in the gully (Fig. 4).

Discussion and Conclusion

Numerous studies have demonstrated that darkling
beetles are the dominant invertebrate group in arid regions.
Darkling beetles are crucial to the health of desert eco-
systems, for example, by cycling some soil constituents
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Fig. 4. Similarity of beetle communities in study sites
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[10], [11], [12]. From our study results, (70% of the
beetle community was darkling beetles), this pattern was
also observed in the area of desert steppe in East Gobi
of Mongolia. Additionally, the darkling beetle family,
which comprises 25% of all species of beetles, is home
to all of the endemic beetles that observed in the study.
This shows that the research area has a distinctive
environment for endemic species. On our planet, there
are certain regions, habitats, and environments that are
home to a significant number of endemic species, such
as coral islands where endemic species make up 20.2%
of the total species composition [13].

Moreover, the beetle community around Khanbogd
Massif, which is a part of the East Gobi Desert, is very
unique because of its high percentage of endemic species
(25%) compared to other beetle communities. This is
higher than the insect representatives of some European
and South American nations (leaf beetle 15% [14] and
long-horned beetle 15% [15]). Among the beetle families
in Mongolia, darkling beetle (Tenebrionidae) has a greatest
number of endemic species [16]. Rare and endemic species
are the most valuable for biodiversity conservation
because they are most vulnerable to habitat degradation
[17], [18], frequent droughts and global warming [19].
For endemic invertebrates, the threat of species extinction
is the greatest [20]. Therefore, protecting the habitats of
rare and endemic species in any ecosystem is the main
objective of conservation biology.

The abundance of beetles varied through the habitats,
for instance, the highest number of endemic beetles
Anatolica cechiniae and A. gobi-altaica were found in
hilly habitats and meadow communities which suggests
the perfect habitat for the endemic species. It has been
found that the factors that determine the spatial distri-
bution of darkling beetles include plant diversity and
vegetation cover [21], microclimate (temperature, pre-
cipitation) of habitat [11], and soil structure [10]. A
study, which performed in the Gobi region of China, also
discovered that the species of shrubby plants and their
density played a significant role on beetle spatial distribu-
tion [22]. Fewer number of beetles in the certain habitat
indicate there were no dominant species.

In conclusion, beetle community in desert steppe in
East Gobi of Mongolia characterized as higher number
of darkling beetles (Tenebrionidae) and higher portion
of endemic species. Among the habitats studied, desert

steppe habitat is the most diverse by the beetle species.

The primary issue facing to the biodiversity conserva-
tion today is the extinction of rare and endemic species, so
it is necessary to conduct an extensive study of the habitats
that support the endemics in Mongolia, assess the risk
of extinction of them, and develop scientific background
for protection activities.
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Xypaaﬂryl“d. Momnron OpHBI 116JI, LeJIOpXer xaapm‘/'lH BKOCUCTEMJ] TOXHOJJIO0X ILIOXBIH 6YJ‘IF3ML{3J'I,H aryynaraax
Oyil HIEMHK IOXBIH OYPHN, YT 3yWIYYAUUH OYIraMadig 93pK Oyi XyBHMT TOIOPXOMIOX acyyday OHONOTHIH Tepei
3YHIMITH XaMraajan Tanaacaa Maill qyyxaji 0eree[| TyXailH SKOCHCTEMUIH OHOOTHITH TONOB OalUIbII YHAIIXII UXI9XH ad
xonbornonToii roM. bua sH3xYY cynanraaraap Monrosn opsbl JIopHO/ TOBHIH YyXai Tesieesieln 60mox XaHOor yyit OpuMbIH
LOXBIH OYIrIMUTHIAH 3yWIHIAH Gasuar, OyJIrMUITHIT OYpAYY/IArd 10 TOPeJI 3YHIMIAT TOrTOO0X, OYAraMIdIT 93719X SHASMUK
LOXBIH XyBb, TIAII3PUIH aMbApaxX OPYHBIT TOAOPXOMIOX 30pHIro TaBUH aXuuiaB. Huiit nepeeH oBruiin 14 tepnuiin 20
3yinn xamaapax 1330 Goxrasns 1ox Togopxoittoracons! 70 XyBb Hb Xap 110xbiH (Tenebrionidae) oBort xamaapu Gaitna. Tyc
OYJIrIMIRI 13X HUWT 3YiIIMitH 25 XyBb OyI0y TaBaH 3yl Xap LIOX SHAEMUK 3yHIHIHH OYpTrasm opcoH Oaiix 6ereen ypramian
HOMPOTUIH XyBbJ sUIraarail aMbpax OPYHBI XI0IPYYA TOXHONAOX YT LOXYYyabIH Xapblanryii amosrmmn 0.01 — 0.58
GaitHa. Dnrasp sHIEMHK 3yinyyadac Anatolica cechiniae Bogdanov-Katjkov xaM39x 3yiin XaT Xyypail aMbapax OpuHHL
TYI9MAJT TOXUONIOK Oaiixan A. gobialtaica Kaszab rax xap 1jox 601 UMHT UXTIit HYTbIH aMb/Ipax OPYHBIT ITYTIH OaiipIiK
Gaitna. Xapus Blaps femoralis rectispinus, A. sternalis gobiensis 6onon Trigonoscelis sublaevigata granicollis TX 3HIEMUK
3yinyyn yr Oymrammia 6ara xyb (1-12 %) 3335wk 6aiiB. Yr 6yc HyTarT TOXHOJII0X OPYHBI XI09PYYI33¢ IypraMai LeaniH
X93PT X0Ep 3YIII SHAEMUK 10X TAMASIIAIACAH. CyyiuitH skunyyasn widpy Oyil yyp aMbCraiblH €6puIeiITHHH Heleereep
OaifraJiiiH yHaraH TOJOBT ©@OPWIONT OpXK, YIMaap aMbJIpax OPYMH YaHAPBIH XYBbI JOPOUTOX, OMOIOTHIH Tepes 3yl
XOMCIIOX 9pcadn Ouit 6omoox Oaiina. MiiMz a1rasp xs3raapiaraman Tapxainrraid SHISMUK 3yHITYYAHNAT Xamraasax, TOpeix
SKOCHCTEMJI Hb XaJrajiaH aBd YIISXMIH Tyl L@aluj aMbJpax OPUYHBI Cyfairaar T'YH3THHPYYISH XUMX Iaapsararait
GaiiHa.

TYJaxyyp yre: DHISMHEK LOX, aMbIpax OpYKH, XaHOOr I, TapXajiT

Xymoou aBcan 2022.10.04; xsiHan Toxuonnyyncas 2022.12.20; sesiweepcen 2022.12.24
© 2022 3oxuoruug. CC BY-NC 4.0 nuiens.

Opurua XOIKJIMHHXO6 aib HAr Y€ MIaThil yr ypramai A33p
OHTepYYJIIAT LOXBIH 3YIIyyd neeHryd rom [1]. Uitma

Xyypaii, ranayy OyC HyTTUITH MIaBKUNAH OYIrIMIIT IOX XYPI3JI3H Oy OpPYHBI ©OPWIONTHUT HIIPXUMIIAT

LOX XaMIMHH uyxajn Oailip cyypuidr 333masr. LloxbiH
3apUM 3YIIIYYZ XOpCHUN OHI'OH XICTUHT HYXJIK 3CB3J
raspblH Tajapryy I33pX 534 IOMCBIH J0Op UIyprax
OPOTHOXBIH 33p3ruPd TyXallH Op4YMHA yprax Oyi
ypramaj, yr ypramibll IIyT3H Oadpmux Oycam c3dp
HYpYYTYH aMmbTAaap XOOJJIOHO. TYYHWIPH TOHOpXOil
3YWJI ypraMaiTai HAIT XapWiIllaH XaMaapajaTaidl OpLInkK

WHIUKATOp opranusmMj Toonoraor [1], [2], [3] 6a moxeH
OYnNra3MUIMAH OJIOH sH3 Oalmana TapcaH eepwIenT
Hb YpramyblH OYJITOMINA WIBPCIH  ©6pUIeNTTIN
x0J71000TON Oaiix Tyl aMbpApax OpYHBI ©OPUIENTHIHH
Tycran Gomnmor [3]. MoHTOI OpHBI IIOXBIH OJIOH SIH3
OaliTbIH  cynayiraaHbl  Yp JOYHTI3D SKOCHCTEMHHH

OHOOTUIH TeJIeB OalmJbIr TaHaax OYypaH OOJOMKTOU
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oM. TyxainGan, 0dm4sdp TANXIANT, Yyl YypXaiH
OJIOOPIIONT XHMX 33pAT XYHUH Yl axuiaraa OOJOH
JIDIXUAH yyp aMBbCTaJblH ©OPWIONTHHH HeIeereep
YYCoK Oyii ceper yp maraBap OHOJIOTHIH Tepes 3y
X3PX3H HOJIOOIDK OYUT WIPYYIIAXUIH Ty TyXailH OpYHBI
IIOXBIH Cy/Iajraar XuiX sSBIAT UXI3X9H ad XOJIOOTJONTOH
oM. Tap AyHaa SHAEMUK I[0X 36BXOH TOAOPXO0il aMbapax
OpPUHBIT IIYTAX XaHmIaratail OalX Tya TOATIIPHIAH
TOO TOJTOW, OYNrIMIRIA 333DK Oy XyBb XOMOXKIAT
HapUHBYWIAH Cy/JIaX Hb aJTMBaa aMbJpaX OPYHBI YAHAPBIT
YHOIOX, IAaliu[ SKOCHCTEMIl WIP3X ©epWIeITHHT
TOHAOPXOMIIOXONl YyXall YYpIT TYHIDTIIXHHH 33pATIRI
Oaiirayib XaMraaulblH acyyUIbIT ITUAIBIPIIX MIHHKIIIX
yXaaHbl YHASCIIT O00THO. DHAXYY CyAairaaHsl 30pPHITO
6om Monron opHBl JIOpHOA TOBUIH YKOCHUCTEM JI9X
LOXBIH 30HXHJIOTY OYITIMITYYIMIHH 3YWIHIAH Oy putHidr
TOIOPXOMIIOX, SHASMHK IIOXBIH AIIOATIIHI, TIAMIPUIH
OYNraMIAI 33719X XYBHUT TOTTOOX, TIMHUHM aMbapax
OPYHBI OHIUTOTHHT WIIPYYJIIX SIBIIATT FOM.

CynaJjraaHbl MaTepHaJl, aprasyi

¥Yr cymanmraar ©OMHeroBb aimruitH XanOor[
CyM opuuMj Oyry ypramal, Tra3ap3ydH MyKJIaJblH

XyBbll [lopHON TOBUIH LeJepXer X33pUHH TOWPOIT

1-p xycnart. Cynanraans! TaOaitH MIIIIIT

[4] xamparmax HyTar JI9BCIIPT TYHIPTIACOH. Yyp
aMbCrajblH XyBbJ 3HD HyTar XaBap, HAMpPBIH YIUpai[
COPYYH, 3YHBI yNUpal] XallyyH OylaaH, Xyypanh Oaiix
0a eBen XyiToH Oaimar. [Jlomayraap capblH araapblH
OyHOaX Xd3M XamMruiH aymaanmaa 31.1°C, 12 myraap
6omoH 1 nyrasp capblH araapblH AyHIQK XOM XaMIMHH
Oaranaa -15.8°C xypHa. Kunuiin HHAIO03p Xyp TyHaaac
nyamkaap 100.1 mm Gaiimar 6om Xyp TyHamactail Gaiix
KITHHH TyHIAK XoHOT 32 Oaimar (“XanOora” craHil,
1976-2019 onwbl ayHnmax y3yymnt). Tyc Oyc Hyrtart
ToBwifH Oop caapayn xepc 30HXHJIOX 0a MXIHX XICOIT
JlaBcapxar IMHX AaBaMrainna. Cyganraar XanOorabH
TOTTOIl OpPYMBIH HaiimaH Tanbaia (1-p xycHarrt) 2011
oHBI 5 cap, 2012 ousr 6 cap, 2013 onsl 9 capxa Oyroy
ypramall ypraiaTblH XyramaaHa TPaHCEKTHHH aaryy
Hor Tanbaiin xoopoua He 10 M 3aiiraiiraap 10 6oproron
YPXMHT H3T' XOHOT CyypuiyylaH Oapux apra aimuriaf
TYHLIITIIB.

Hyrnyynacan maakx Matepuansir LIVA, Buonoruitn
xypamuruitH UlyByy, mamx cymnansiH 1abopaTopui
VS-1F-5N 3arBapblH OMHOKYJISIp allMIvIaH, IIOXBIH OBOT
Tyc Oypn xapramsax Tyiaxyyp owuryymuiir [5], [6], [7],
[8], [9] ammumman OGOJOMMKHT aHTWIAl 3YWH TYBIIWH
XYPTAJ TOZOPXOHIICOH.

Tonopxo#t 3yHIMiH OYNIr3MIRI 33719X XapbIaHTyi
ANIOSTIIIMNAT TyXalH 3YWIMHH OOATANMIH TOOT TyXaifH

Cynanraassl Tanoai Batipmmn YpramisiH OyAraMana
Potaninia mongolica, Sympegma regellii, Salsola laricifolia, Salsola passerina,
Tonrox X0OpOHABIH 43.04622° N Anabasis brevifolia, Ajania achilloides, Artemisia caespitosa, Oxytropis aciphylla,

XOHIUH 106.78646° E

Allium polyrrhizium, Stipa gobica, Cleistogenes soongorica, Heteropappus hispidus,

Asparagus gobicus, Gueldenstaedtia monophylla, Dontostemon sinilis

42.96724° N

Tornroapin SHrOp 106.91266° E

43.06478° N

Hen mox canpara 106.89053° E

Potaninia mongolica, Sympegma regelli, Anabasis brevifolia, Amygdalus pedunculata,
Salsola laricifolia, Stipa glareosa

Allium polyrrhizium - Anabasis brevifolia - Peganium nigellastrum, Aristida heymannii,
Artemisia pectinata, Ennopogon boreale

Sympegma regelli, Reaumuria soongorica, Salsola passerina, Anabasis brevifolia,

Kalidium foliatum - Achnatherum splendens - Reaumuria soongarica, Nitraria

Kalidium foliatum - Nitraria sibirica, Achnatherum splendens + Iris lactae

Eurota ceratoides - Caragana brachypoda- Potaninia mongolica - Stipa gobica -

Cviaa 43.06623° N
ya 106.81659° E  Salsola passerina
Jowskmiin nyra 42.94666° N
Y 106.94300° E  sibirica

. 42.96947° N
Honwuiis Hyra 106.77427° E
[lypraman nenuiin x33 43.37490° N

yp t P 107.28033° E Cleistogenes soongorica

Xaiipran xy4aact X0Toc Tg;izgg I]::I Nitraria sibirica - Salsola passerina
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Tanbaiin OapuricaH HUNT LOXBIH TOOTOH XapbIyyJK
rapracad. XapuH OyJT3MUIHIHH TOCOO 3YHT TOOIOXJ00
CepeHCOHBI KIIACCHK TOCO® 3YWH MHICKCHIT allluTIacaH
0a yynuiir EstimateS 7.5.1 nporpaMaap TOOI0X KJ1acTep
aHaMM3bIT Statistica 5 mporpam xaHram»aap TYHIITTIB.

CynaaraaHsl yp aAyH

Cynanraann HUHT JepBeH OBruitH 14 Tepmuitn 20
3yinn xamaaparmax 1,330 Oomramp MOX IyDIyyJcaH.
3ylnmiiH OypuTMiT aB4 y3BJ1 HUHT 3yHnuiH 70 XyBHHT
(14 3yiin) xap nox (Tenebrionidae) Oypayysok Gaiican 6a
4 3yitn (20 %) mesrep xouryyT (Curculionidae), ynacan
10 xyBwiir >xuiir3s (Carabidae) GomoH 3B3PT IOXBIH
(Cerambycidac) oBruiiH Teneeleryuj 333K OaiB.
DAra3p33¢ MOHTOJIBIH SHAEMHUK 3YHIIT OYpTranTdi Ana-
tolica cechiniae Bogdanov-Katjkov; A. gobialtaica Kaszab;
A. sternalis gobiensis Kaszab; Blaps femoralis rectispinus
Kaszab Gomnon Trigonoscelis sublaevigata granicollis
Kaszab xsm33x TaBan 3yitn xap 1mox (Tenebrionidae)

yT CylanraaH] a)KUINIaricaH HUMT 3yiumitH 25 XyBUiir
Oypayy/ok OaiiHa. YyHa3c Anatolica cechiniae 60m0H
A. gobialtaica Tx X0€p 3YWI Xap LOX CymaiTaaHbl OyX
Tanbaiy xapbuaHryid ojoH Ttooroop (1-133 Gomranm
Oytoy xappuaaryid amosrmmn  0.01-0.58)  Toxmommoxk
Oaiixan, Blaps femoralis rectispinus TX 3YHI 3ypraaH
Tan6aiig 3-11 6oaranmuap (xapeuanryi smosrmumt 0.01-
0.12) 6apurnax OaitB (1-p 3ypar). Xapun A. sternalis
gobiensis 6onoH Trigonoscelis sublaevigata granicollis
XOMX 3YHIYYA 36BXeH IIypramai LeUiH X33pHilH
Tanbaiix HAT, HAr Ooprammap (XapbLAHTYH AIO3TIINI
Tyc Oyp 0.01) ToXmommcoH Oaifx OOJIOBY yI OpPUMHI
OpOTHOX I0X 3YIJIMHH OasuITMiiH XYBbJ] XaMTHIH HX
Oaiican (2-p 3ypar). YYHHH 33p3rid> 36BX6H 3HD
Tanbaiin OypTrarACIH LOXBIH IOPBOH 3y GaliCHBI X0&p
Hb 6MHO IypJCaH JHIECMHK 3YIHIyyn OaiB. Yr Tanbaii
YpraMalDKHITBIH  XyBBJl HMXI9X3H ©BepMel Oereen
Oportacar - Xoifpro xaprana - Xynae xoupro - I'osb
xsuirana - Xaszaap eBc (Eurota ceratoides - Caraga-
na brachypoda - Potaninia mongolica - Stipa gobica
- Cleistogenes soongorica) 33pa3r ypramiaac OYpIC3H
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Toarox TonroasH ITem 19x Cynaa
XOOPOHIBIH SHIIP cazpara
XOHIII

# Anatolica cechiniae
» Anatolica nureti
© Anatolica polita borealis
B Blaps femoralis rectispinits
® Conorhynchus conicirostris
B Eodorcadion mongolicum
Harpalus amplicollis
Platyope mongolica
8 Stephanocleonus flaviceps
¥ Trigonocnera pseudopimelia reitteri

ITypramain
LIS X35p Xy4aacT X0ToC

Jl3mxniie Hyra IemmiiH Hyra Xaiipran

# Anatolica gobialtaica
% Anatolica paradoxa
u Anatolica sternalis gobiensis
B Coniocleomts excoriatus
m Cyphogenia intermedia
0O Eumylada punctifera
&1 Microdera globata
0O Pterocoma reitteri
Stephanocleoniis gobiensis
m Trigonoscelis sublaevigata granicollis

1-p 3ypar. LloxbiH OyaraManiie 3yHINIH OYPAdI, THArIIPUIHH IIOIT NI
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Xaiipran xy4aacT xoToc
IIypraman meamia x33p
Tlenniia ayra
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2-p 3ypar. AMbJpax OpuHbI XOIPYY/ A3X LOXBIH 3YHINIH

Oastar

menuitH OynraMaanTaii (3-p 3ypar).

Cynmanraann — TOMIPIAIACOH  Stephanocleonus
TOPIHMIAH XOEp 3YIII MIeBrep xomyyT nox (S. gobiensis
Ter-Minasyan, 1974, S. flaviceps Pallas, 1781) 3eBxen
LeJUAH ypraMaypKWiITTal, HaMxXaH ULaB TOJITOA00p
XYP33J3TACOH  TOJNTOABIH ~ SHI3p  0O0JI00J  TOJIIOA
XOOPOH[IBIH XOHIMHA ToXHonaox Oaiixan Coniocleonus
excoriatus Gyllenhal, 1834 rax 3yin meBrep xomryyt
10X 30BxeH Perenuiin map Moz - YnaanOynaprana - bop
Oynaprana - Axap HaBuut Oarnyyp - bop Oymaprana
0OJIOH HAT HAcT ypraMasl OyXui OYIraMadiI 30HXUICOH
TOJTOJl XOOPOHJBIH XaWprar cygaa 33p3r OpYHHJ

TOMIPDITICOH. L[oXbIH 3yinuitH Oasiar 3apuM OpuuH[,

3-p 3ypar. Anatolica sternalis gobiensis 6onoun Trigonoscelis

sublaevigata granicollis SHIEMHUK TOXBIH aMbJIPaX OPUUH

TyXainban, uein J3X cajapraj HAdM saMar OaiicaH Oa
9HJ JTOJIOOH 3YHMI TAMIPIIATACHH (2-p 3ypar). LloxsiH
TOO TOJITOH aMbJIpax OPUHBI XIOIPT XapHIILIaH ATy H,
tyxainban, [en n3x caapara, Cynaa, Xaiipran xy4aacr
xoToCcT 1eeH (1-p 3ypar) OaiicaH 0a SH? Hb XaMTHIH
0JI0H 10X Oapurnacan TodroxsiH 3HIIp, JIPHXKUIH Hyra
39par TanbaitHaac napyil rypBaac AepeB [aXxUH LO6H
toM. Heree Tamaap Tonron Oyxuit opuunn 4. cechiniae
I3X SHJIEMHK Xap 110X OJIOH TOOTOOp TOXMOJI0XK Oaiiraa
Hb YI' OPYMH TyXallH 3YWJIMIH XyBbJ OPOIHOX XaMIHMITH
TOXHPOMXKTOH aMbJpax OpYMH OOJOXBIT MITI¥K OaiiHa
(1-p 3ypar). XapuH A. gobialtaica r3x HAEMUK Xap 10X
JI93PX 3YHII TOXHONAOK OaiicaH OyX OpUMHJ 33PITLdH

Tonroa X00pOH/IEIH
YOHIHH

ITen a3% cagpara

TonroaeH 3HT3p

Iemnuita HyTa

JISHXKHIAH HyTa

Xatprag xydJaacT
X0TOC

ITypraman e

X33p

Cynaa

0.

=]

0.1 0.2

3aii=1-CepeHCOHBI K1aCCHK HHIEKC

0.3 0.4 0.5 0.6

4-p 3ypar. XaHO0r1 OpUMBIH LIOXbIH OYJIrIMIIMIAH TOCOO 3Yil
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opunk OaiicaH OOJIOBY HYTBIH aMmblpax OpUYHYyYIal,
Tyxainban, APHXUWH Hyra, HeJWAH HyTra, cagapra
33pAIT XapbLAHTYH OJIOH TOOTOOp TOXHOJIIOXK Oalican
(1-p 3ypar).

Cymanraann XamparAcaH IIOXBIH — OYAIr3MIUIHAT
3YHIHHH OYpIUTMIH XyBbI OYIADIPH Y3B3 TONTOABIH
SHIIPUUT MYTIH Oalpmx MOXbH Oyaramman Lemuitn
Hyrajg HyTarmmx [OXBIH OYJArSIMAINTIH  XaMTHiH
UX TOcTI Oyroy Tyc Xo€p OyIrIMadim aryyiargaxk
Oy 3yinyyn Oapar wxun (92%) Gaiina (4-p 3ypar).
Xapun [IpHxuiiH Hyra, Xailpran Xy4aacT XOTIOpPbIH
OYNraMUTYY IOXBIH OYPIUTHIH XYBBJl €6p XOOPOHI00
86% - wmitH TeceeTdii OaitHa. Illypraman memuitH x33p
XaMTHHH OJIOH 3YWJ MHOXBIT aryy/pk OaiicaH Xomauid
9 eMHeX xo€p OymraMmanTdii 30 XyBuitH sraataid
Oaiiyiaap HAT OYJIATT 3PAMOBIIITICAH.

Ia9px 3ypraac xapaxax Cymaa Oyxuii ambpIpax
OpPYMH/I TOXHOJNAOX 3YWIHHH OYypadn OOJNOH TYYHI
HOOTIOX OoxraiauiiH Too Oycalx ambJpax OPYHBIXOOC
XaMTHHH UX sinraaraii Oaitaa (4-p 3ypar).

JyrHaar 6a x3yJamyyanr

Xyypaiéi ranayy Oyc HYTTHHH C33p HypyyTYHTHUI
OYnraMIdna Xap IOXBIH OBTHHH TOJIOeJerduj ToJIoxX
Oaiip Cyypwir 97331137 OOJOXBIT XapyylcaH OJIOH
cymanraa Ouit. Xap mox (Tenebrionidae) nemnwiin
SKOCHCTEMHIH YIJI a)KWJUIaraaHy, TyXainoas, XepCHHH
3apUM DIEMEHTYYAHWH JPraAT3HI YyXal YYparTd i
6aiimar [10], [11], [12]. Monromsin JlopHOA TOBHIAH
LOJUHH X33PT 4 MOH 3HD 3yH TOITOJ aXUIJarjacaH.
Oepeep XdI031, PHY CymalraaHbl sSBIA] TyXailH Oyc
HyTarT WLyTIyylacaH HUMT 1oXbIH 70% Xap IOXbIH
OBOI'T Xamaapargax Oaifican. TyYHWIH TyXailH OpUHHL
TAMISIIIATACOH OYX 3HIEMHK LOXYY/ Xap IIOXBIH OBOI'T
xapbsiajarnax OaiicaH TOMUITYH MOXBIH OYIT3IMIAIA
33K Oy TONHUM XyBb XapblaHTyd eHAep (HHHAT
3yitnmiin 25%) GaiiHa. DH3 Hb TyXaifH CyJaliraa XuiricoH
HyTar A3BCI3PT SHAEMUK 3YIUI aryyicaH eBepMel] OpUiH
Hexmen Oalraar WIDPXWIIDK OaiiHa. MaHnaii rapur
JI33p OJIOH TOOHBI PHICMHK 3YIII aryyicaH Oyc 3CBII
HYTar, OpYMH, TyXainaOan, HUHT 3yHIudH OypAauiHX
Hb 20.2%-uir sHAEMHUK 3y 3337137 IIYP3H apiyyx
[13] omit. Xapur [opHOI TOBHIH IOIOPXOTr XIIPHUITH
ToMporT 6arrax XaHOor! yys OpuUMJT HyTariux [OXbIH

OYJIrAMIIAIT MXIOXIH OHIUION, 0epeep XdJ03J, SHAEMHUK
3yt OypanmpxyyH uxtai (25%) OGaitHa. DHD HB
EBporiein  OonioH OMHen AMEpHUKHIH 3apuM  OpPHBI
HIaBXHIH Teneeneryneec (HaBund 1ox 15% [14]; aapr
ox 15% [15] enmep y3YY/I2IT IOM.

MoHron opHbl XyBbJl OBIMMH TYBIIMHA Xap LOX
(Tenebrionidac) xaMTrHifH OJIOH SHAEMHUK 3YHII aryyijaar
OymarT 3yi coop opaor [16]. buonoruita Tepen 3yin
XaMTaaJUTbIH XYBbJ XaMTHHH YH? I3HATIH OYJIraMuIHir
X0BOp OOJIOH PHIEMHUK 3YHIYyA OypAyysax 0a sarasp
Hb aMbJpax OpYHBI YaHApbIH gopoiTon [17], [18], meH
JPIXUHH Jynaapai, OJOH JKHJ JapaajlaH TOXHMOX TaH,
3y 33par Oaifranuiiy y3armiyyaan [19] xamruiia sm3ar
Galimar Tynm 3yHJ ycTaxk aira OOJIOX 3PCI3NT SHAEMHUK
CI3p HYpPYYTYWTIHA XaMTUHH eHjep Oadmar OaifHa
[20]. Witmpa Oaiiranp xamraajulblH TIPTYYH 30PHITO
001 anMBaa JKOCHUCTEM J3X XOBOp OOJOH DJHIEMHUK
3YHIYYIUMIH aMbIpax OpYHBIT XamMraasax siBIajl IoM.

[{oXbIH 3703TIIMI XapUIIaH aIyIryd, Tyxainoa,
Anatolica cechiniae 60n0H A. gobialtaica T5X dHIEMUK
LOXY Y/ HAJI33]] 0JI0H Ta0ai 1 OypTraracaH 601084 TOITO
Oyxuil amb/pax OpuMH OOJOH HYTBIH OYJIrIMIUTYYIN
XaMTUiH WX TOO TOJNTONTOH TOXHONAOX OaiicaH. DH3
Hb JI93pX DHJEMUK 3YWIYYAUNH 6COX YPKUX XaMIHIH
TOXHPOMXKTOW aMbJIpax OpPYHBIT HITI»K OaifHa. Xap
LOXBIH OPOH 3alH TapXalThIl HOXLeIAYYJrd XY4HH
3YIIICHN ypramiiblH 3YWIHIAH ONOH sH3 Oafman, Oypxo
[21], Ouamn Op4YHBI yyp aMbCTaJIBIH OHILIOT (TEMIIepaTyp,
xyp TyHazgac) [11], xepcuuit 6yTa1 [10] 39par HE gyxan
HOJI06 Y3YY/IAT OOJIOXBIT TOITOOCOH Oaiinar. TyyHWISH
BHXAY-biH HyTarT xamaapax TOBHHH OYycdl XHHCOH
Cyfanraaraap IOXbIH TapXaiTaHJ Oymiar ypramuiblH
3YIUI, TYYHHH HSATTIIAI 9YyXad HOIeeTdH OOJIOXEIT
TOrTOOCOH Oaiinar [22]. XapuH 1[OXBIH TOO TOJTOU I[06H
TOMADIIAIACOH TanOailH XyBBA I93pX OdaBaMraiiard
3YIIMHH TOO TONToi Oara OaiiCHBI 33PI3TIR? WIDPXHUHA
OJIOH TOOTOOP TOXHOJJIOX 3V OaliXxryii OalicaH.

Haspxssc ayrasxsn MouronsiH  JlopHOn TOBUNH
LOJIUHH X39PT TOXHUOJIJIOX HOXBIH OYITIMIRIN Xap L0X
(Tenebrionidae) 30HXHMIOX XJICTHHT OypAYY/IIXUHH
33PATI3 SHACMUK 3YWIHIH aryyaaMK eHIepTii OaitHa.
ToBuifH ampapax OpYHBI XAIO3PYYHddC LIypramal
LOJIUIH X39PT I[OXBIH OJIOH sIH3 Oaii1an XaMruitH eHaep
OaitHa.

MOHIOABIH 3HAEMUK 3YHIYYAUWH aMbIpax OpPYHbI
cylairaar TYH3THHPYYJISH XUIDK ©HeeruiiH Oaiiranb
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OpUMH/I HYYPJIPK Oyi roi acyymai 6010xX XoBOp OOJIOH
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