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THE INFLUENCE OF THE PROTECTED AREAS
ON THE PRESENT DISTRIBUTION OF THE HIMALAYAN BROWN BEAR
(URSUS ARCTOS ISABELLINUS HORSFIELD, 1826) POPULATION
IN THE TRANS-ILI ALATAU, SOUTH-EAST KAZAKHSTAN

The aim of this study is to assess the current distribution of the Tian Shan brown bear (Ursus arctos
isabellinus Horsfield, 1826) in two study areas: the Almaty State Nature Reserve (ANR) and in the adja-
cent territories of the Ile-Alatau State National Nature Park (IANP) between 2005 and 2018. Both areas
are characterized by different degrees of anthropogenic transformation and conservation measures.

Data collection was carried out using two techniques: ground survey (GS) in 2005-2013 and a cam-
era trapping survey (CT) in 2013-2018.

The comparison of the data obtained by the two methods, GS and CT, showed that the CT data is
more extensive as it confirms and supplements the data collected with traditional GS methods.

The Kilometric Abundance Index (KAI) was 0.56 (+0.33) individuals per km in the ANR and 0.41
(£0.23) individuals per km in the IANP. Using CT, the average occurrence index was 4.4 registrations
per 100 trap days in ANR, while 2.9 registrations per 100 trap days in IANP. We observed the bears
to have different daily activity patterns in the two study areas, with the bears appearing to be active
throughout the day in ANR, and mainly active during the night and early morning in IANP.

This study outlines the role of the territory of the ANR as the nucleus for the settlement of brown bear
individuals in the Trans-Ili Alatau Mountain range, due to the abundance of the species remaining high
for 40 years. The high observation rate (photos and direct observations) suggest that the bear population
has a healthy conservation status. The territory of the IANP can serve as a buffer zone where individual
groups of bears can function successfully, provided that they are afforded good protection and that low
anthropogenic impact is maintained. On the other hand, the presence of bears in the IANP was mainly
observed in sectors with low level of human activity.

Key words: Tian Shan (Himalayan) brown bear, Trans-1li Alatau Mountain range, protected areas.
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OnrycTik-LUbirbic KazakcTaHHbIH, Ine AAaTaybIHAQFDI
Tanb-LUaub koHpip atobl (Ursus arctos isabellinus, Horsfield, 1826)
NONYASILMSACBLIHBIH, Ka3ipri TapaAyblHa
epekxilie KOpFaAaTblH TAOMFU ayMaKTapAbIH, dcepi

byA 3epTTeyain Makcatbl 2005 xbiapaH 2018 >XblAFa AeMiH XXYPri3iAreH 3eptrey HeridiHAe TaHb-
LLlaHb KOHbIP AlObIHbIH €Ki 3epTTey aymarbl: AAMaTbl MEMAEKETTIK Tabuiun Kopblrbl (AMTK) >kaHe Iae-
AAaTtay MEMAEKETTIK YATTbIK TabuFu napkiHin (IA MYTI) ipreaec aymakTapbliHAQFbl 3aMaHyM TapaAybiH
baranay 60AbIN TabbiraAbl. EKi aymak, ap TYypAi ASpeKeAeri aHTPOMOreHAIK e3repicTepmMeH >KeHe
KOpFay pexXMMiMeH cunatTarasbl. MaAiMeTTepAi XKMHay eki aaicneH xypriziaai: 2005-2013 xbiapap
apaAbIFbIHAQ XKYPri3iAreH AQAAAbIK, 300A0TUSIAbIK, 8AiCTep >kaHe 2013 XbIAAAH 6epi KOAAAHbIAbIM KeAe
>KaTkaH (poToKaKNaHAAPAbl KOAAAHY apKblIAbl Tipkey.

AaAaAblK,  >K8He KallbIKTaFbl ©AICTEPMEH aAblHFaH MOAIMETTEPAI CaAbICTbIpY HeridiHAe
poTOKAKMaHAAPAAH aAbIHFAH aAblHFaH AEPEKTEPAIH HEFYPAbIM  ayKbIMAbl >KOHE TUIMAI €eKeHi
AHbIKTaAAbI, OAAP ABCTYPAI AAAAABIK, BAICTEPMEH aAbIHFaH AEPEKTEPAI pacTaiAbl >KOHE TOAbIKTbIPAAbI.
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Typaepain, kentiri nHaekci (KAI) AAMaTbl KOpbIFbl YiWiH MapwpyTTbiH, 1 kM-iHe 0,56 (£0,33) aapa,
Ine-Anatay yATTbIK napki ywin 1 km-re 0,41 (+£0,23) aapa 60Aabl. KOPbIKTa aloAbIH, KE3AECY MHAEKCI,
oprauua ecenneH, 100 dpoTokaknaH/TayAikke 4,4 TipkeAy 60AAbl, aA ¥ATTbIK napkTe 100 choTokaknaH/
TOyAIKKe 2,9 TipKeAy KypAbl.

3epTTeAreH eki aiMakTa aloAapAbIH KYHAEAIKTI GeACeHAIAIriHIH ap TypAi ekeHi 6aiKaAbIHAbIL:
AAMATbI KOPbIFbIHAQ atoAap KYHAI3 6eaceHal 6oaca, IA MYTIT aymarbiHAQ OAQp HETi3iHEH TYHAE XXoHe
TaHepTeHri yakbITTa (POTOKAKMAHAAPFA TIPKEAAI.

byA 3epTTeyae Ine Aaataybl >KOTaCbIHAAFbI KOHbIP alo AapaAapblHbIH TapaAy e3eri peTiHAe AAMaThbl
KOPbIfbl ayMarblHbIH POAI KEpCETIAreH. AAMaTbl KOpPbIFbl OYA TYpAiH Iane AAaaTaybiHaa 40 >KbiA 6OMbI
CaHbIHbIH, KeMNTiriHe OOAbIN CaKTaAyblHa 30p YAECIH KOCyAa. TipKeyAiH >koFapbl AeHreni ((poTtocypeTrep
koHe TikeAen 6GakblaayAap) a0 MOMYyASUMSCbIHbIH, TypakTbl TaburFaTTbl Kopfay MeprebeciHe wue
ekeHAIriH kepceteai. 1A MYTIT aymarbl >KakCbl KOpPFaAFaH >X8He TOMEH aHTPOMOreHAIK >KYKTeMeHi
yCTaraH >KarAariAa aloAapAbIH >KeKe TONTapbl TYPaKThl TIPLIAIK eTe aAaTbiH GyepAaik aimak, peTiHae
KbI3MeT KepceTe anaabl. backa »xarbiHaH, |A MYTIT aymarbiHAQ aloAap apaM GEACEHAIAIriHIH TemeH
AeHreni 6ap cekTopAapAa kebiHece HGaiKaAAbl.

Tynin cesaep: TaHb-LLlaHb KOHbIp aiobl, lae AaaTaybl XoTacbl, epekile KOpFaAaTbliH Tabuin
aymakrap.

C.C. KaHTap6aes'?", A.A. I'paues'?, lO.A. I'paues?, H.O. buxkaHosa'?
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KomuteTa Haykn MuHUCTEpPCTBA HAayku 1 Bbicliero obpasosanus Pecriy6ankm KasaxcraH, KasaxcraH, r. AAmMarbi
2Ka3axckmm HaLumMOHaAbHbIN yHUBEpCUTET nMmeHn aab-Dapabu, KasaxcraH, r. AAamarsl
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BAusiHe 0c060 oxpaHsieMbiX NMPUPOAHBIX TEPPUTOPUIA
Ha COBpeMeHHOoe pacrnpocTpaHeHue NMonyAsilMu THb-LLAHbCKOro OYporo MeABeAs
(Ursus arctos isabellinus Horsfield, 1826) B 3anauiickom Aaaray,
IOro-BocTtouHbiit Kazaxcran

LleAblo HacToOSLLEr0 MCCAEAOBAHMS SBASETCS OLEHKA COBPEMEHHOrO pPacrpoCTpaHeHus TSHb-
LIAHbCKOro BYpOro MeABeAsl Ha ABYX M3y4Yaemblx TeppUTOpPUSX: AAMATMHCKOM TFOCYAAPCTBEHHOM
NprMpPoAHOM 3arnoBeAHMKe (AIT13) 1 conpeaeAbHbIX TeppUTOpUsX MAe-AaaTayCcKOro rocyAapCTBEHHOro
HaUMOHaAbHOIO npupoaHoro napka (MA THIM) B neproa ¢ 2005 no 2018 rr. Obe TeppuTOpUM
XapaKTEPU3YIOTCS PA3HOM CTEMEHbIO aHTPOMOreHHOM TPAHCHOPMALIMM MU PEXXMMOM OXPaHbl.

C60p AQHHbIX OCYLLECTBASIACS C MCMOAb30BAaHMEM ABYX METOAOB: MOAEBble 300AOrMYecKue
MeToAbl, npoBoamBlumecs ¢ 2005 no 2013 rr., n perncrpaums C UCNOAb30OBaHMEM (DOTOAOBYLLEK,
KoTopas npumeHsiaacb ¢ 2013 no 2018 rr. CpaBHeHME AQHHbIX, MOAYYEHHbIX ABYMS MOAEBbIMU U
AVCTAHUMOHHbBIMM METOAAMMU, MOKA3aA0, UYTO AdHHbIE C POTOAOBYLIEK HOAEe 0BLLMPHDI 1 3 HEKTUBHDI,
TaK KakK MOATBEPXKAQIOT M AOMOAHSIOT AQHHblE, MOAYUYEHHbIE TPAANMLMOHHBIMU MOAEBLIMMU METOAAMM.

MHaekc 06umans Buaa (KAI) coctaBna 0.56 (£0.33) ocobeit Ha 1 KM MapLupyTa AASt AAMAaTUHCKOTO
3anoBeaHnka n 0.41 (£0.23) ocobm Ha T KM AAg MAe-AAaTayCckoro HaumMOHaAbHOrO napka. MHaekc
BCTPEYAEMOCTM B CPEAHEM AAS 3aroBeaHuKa — 4.4 permctpaumnii Ha 100 pOTOAOBYLIKO/CYTOK, AAS
HaLMOHAAbHOIO napka — 2.9 perncrpaumii Ha 100 (hOTOAOBYLLKO/CYTOK.

OTMeYeHo, UTO MeEABEAM MMEIOT PA3AMYUHDBIN XapakTep CYyTOYHOM aKTUBHOCTM B ABYX MCCAEAYEMbIX
pernoHax: MeABeAM MPOSBASAM aKTMBHOCTb B TeueHue AHs B AlT13, Toraa kak B MA THII oHwn
pPernMcTpupoBaAmCb B OCHOBHOM HOYUbIO M PAHHUM YTPOM.

B AaHHOM MccAeaoBaHMM 0603HaueHa poab Tepputopmn AlT13 kak sapa pacceaermnst ocobern 6yporo
MeABEAS B TOPHOM MaccuBe 3aMAMIMCKOro AAaTtay, B CBS3M C T€M, YTO UYMCAEHHOCTb BMAQ OCTaeTCs
BbICOKOM B TeueHue 40 AeT. Bblcokmit ypoBeHb permcrpaumm (dotorpadmm m HenocpeACTBeHHble
HaOAIOAEHUS) MO3BOASIET MPEANOAOXKMWTD, UTO MOMYASILMS MEABEAEN UMEET YCTOMUMBbLINA OXPaHHbIN
ctatyc. Tepputopusi MA THIITT MoxeT cAy>kuTb 6ydepHO 30HOM, B KOTOPO OTAEAbHbIE TPYIMbl
MEABEAEN MOTYT YyCrewHo (hyHKUMOHMPOBATbL MPU YCAOBMM OBGECreveHrs UM XOpOoLLei OXpaHbl U
COXPAHEHMSI HU3KOWM QHTPOMNOreHHom Harpy3kn. C Apyroi CTOPOHbI, NMPUCYTCTBUE MeABeAel B MA
HIIM B 0CHOBHOM HabAIOAAAOCH B CEKTOPAX C HM3KMM YPOBHEM aKTMBHOCTM YEAOBEKa.

KAtoueBble CAOBa: THb-LIAHbCKMI GYPbi MEABEAb, TOPHbIA MAacCMB 3aMAMIMCKOro AAartay, 0co60
OoXpaHsieMble MPUPOAHbIE TEPPUTOPUM.

Introduction large and connected populations, as well as in small
and isolated ones, which has resulted in the exis-

The brown bear (Ursus arctos) has the larg-  tence of several subspecies (U. a. horribilis Ord,
est range among the bears (Family Ursidae, Order  1815; U. a. horribilis middendorffi Merriam; U. a.
Carnivora) worldwide [1, 2], and is present in both  pruinosus Blyth 1854; U. a. isabellinus Horsfield,
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1826; U. a. jeniseensis Ognev 1924). In Central
Asian populations, there is an uncertainty about
the level of isolation of the bear populations in the
Tian Shan Mountains of Kyrgyzstan, Kazakhstan,
Uzbekistan, and Xinjiang (Northwest China). Tian
Shan bears are considered to be separated from
bears in the Altai Mountains of Northeastern Ka-
zakhstan and Russia by the Dzhungarian (Zhetisu)
mountain system and the less mountainous plains
in Northeastern Kazakhstan [3, 4]. Therefore, as
a preventive management approach to ensure re-
gional conservation objectives in Kazakhstan and
other Central Asian countries, — Uzbekistan, Ta-
jikistan, and Kyrgyzstan, the Tian Shan brown bear
(Ursus arctos isabellinus Horsfield, 1826) is listed
in the Red Data Books. In the latest edition of the
Red Data Book of the Republic of Kazakhstan, the
Tian Shan bear is listed in the 3rd category (“with
the declining range and numbers”) [5]. In 2017, the
Tian Shan brown bear was included in the IUCN
Red List as a Vulnerable subspecies for the Tian
Shan mountains and included in Appendix I of the
Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES). One of
the challenges for the coming decades is the neg-
ative impact of climate change on the quality of
Tian Shan bear habitats and consequently to its dis-
tribution [6]. In this regard, the primary challenge
is to better understand the present distribution and
potential of currently available habitats to host the
present population, the existing limiting factors as
well as human-bear relationships.

The Tian Shan brown bear was common in the
Trans-Ili Alatau range before 1900s, and became
rare in the valleys of Big and Small Almatinka Riv-
ers in the 1920s and 1930s. By the 1940s, the bear
was exterminated in the Syrdarya Karatau ridge [1,
7], and has not been observed in the region since
1960s. In Kazakhstan, the Tian Shan brown bear is
currently found only in the Tian Shan and Dzhun-
garian Alatau mountain regions. Following the cre-
ation of the Ile-Alatau State National Nature Park
(IANR) on this territory and the improvement of the
conservation measures, bear sightings began to be
registered in the Big Almatinka Gorge, becoming
increasingly regular [8].

The latest and most comprehensive studies of
Tian Shan brown bear ecology in the Almaty State
Nature Reserve or Almaty Nature Reserve (ANR)
were carried out by V.A. Zhiryakov [9]. According
to his data, the brown bear population density was
0.7-1.0 individuals per 10 km? in the spruce forest
belt of the reserve. In the first half of the summer
(June-July), the animals were distributed more or
less evenly across all the high-altitude zones of the

mountains, from deciduous forests to alpine mead-
ows. In the second half of summer and autumn,
bears would move to apricot apple forests, where
their density reached 5 individuals per 10 km?. The
total number of bears in the reserve at that time was
estimated at 25 individuals [10].

According to the legislation of the Republic of
Kazakhstan, the protection status is established over
the entire territory of ANR, with the prohibition
of any economic, recreational and other activities
(hunting, collection of useful plants and mushrooms
etc.), considering the peculiar properties of the area.
On the territory of the IANP following zones are
distinguished: natural reserves, environmental sta-
bilization zones, tourist zones, recreational activity
zones and limited economic activity zones. Some
limited grazing, red deer (maral) breeding, haymak-
ing, non-professional picking of mushrooms, fruits
and berries, and gardening are allowed in the limited
economic activity zones. Hunting had also been per-
mitted until a moratorium was introduced in 2017.

This study was conducted in two study areas —
the Almaty Reserve (ANR) and in the adjacent terri-
tories of the Ile-Alatau National Park (IANP) in the
period between 2005 and 2018, where both areas are
characterized by different degrees of anthropogenic
transformation and conservation status.

Our hypothesis regarding the current distribu-
tion is that there has been no change towards an in-
crease in the area used by bears as a result of natural
and anthropogenic barriers. We assume that the bear
population of the ANR is higher than in the [ANR
as a result of the bear population of the IANR be-
ing influenced by the metropolitan city of Almaty
in recent decades due to its constant population
growth and expanding infrastructure. The observed
negative dynamics can lead to their complete disap-
pearance from their ancestral habitats in the future.
The primary reasons for this negative phenomenon
are the factor of anxiety as a result of an excessive
recreational load, accompanied by the construction
of resorts and various infrastructure as well as an
unregulated (spontaneous) flow of tourists. In 2018,
the IANR set up hiking trails and installed covered
gazebos for tourists in the hard-to-reach gorges of
Ayusai and Prokhodnoye. This measure made some
parts of the mountains which were constant brown
bear habitats increasingly accessible to humans.

Due to the different conservation statuses and
the effect of anthropogenic transformation, we de-
cided to test our hypothesis about the differences in
daily bear activity in these two territories. In particu-
lar, our goal was to understand, describe and com-
pare the following data between ANR and IANR:
(1) the relative abundance index, (2) the age and sex
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structure, (3) temporal activity and behavioral char-
acteristics.

Study area

In order to achieve our goals, the study area
which extended over several mountain belts was di-
vided into 6 pilot sites where field monitoring stud-
ies were carried out in the mountain gorges of the
Trans-1li Alatau: the Right Talgar River, Middle
Talgar River, Big Almatinka River (including the
Prokhodnoye River) and the Ayusai, Aksay and
Kargaly Rivers (Figure 1).

The Almaty Nature Reserve is located in the
south-east of Kazakhstan (N 43° 06’00, E77° 19°00)
in the central part of the Trans-Ili Alatau ridge of
the Tian Shan mountain system. The reserve has a
surface area of 717 km? and the altitude ranges from
1500 to 4979 m above sea level. The main part of
the protected area is located on the northern macro
slope of the ridge in the basins of the Talgar, Yesik
and Turgen Rivers. The western border of the terri-
tory runs along the Left Talgar River, the northern
border along Right Talgar River and the eastern bor-
der along the crest of a high spur dividing the val-
leys of the Yesik and Turgen Rivers. The southern
part of the border passes near Toguzak pass and ex-
its through the Bogatyr glacier to the upper reaches
of the Shelek River. Data collection was conducted

76 55 76,80 76 95

Q
B — - e

4205

mainly in the Middle Talgar Gorge, rarely visited
by people, with human disturbance practically ab-
sent. We will consider the reserve as a reproductive
nucleus where the largest group of bears inhabits the
Trans-1li Alatau.

The Ile-Alatau National Park (N 43°04°00, E
77° 10°00) is located in the central and the eastern
parts of the northern macro slope of the Trans-Ili
Alatau. The total area of the park is 2000 km? and
the altitude ranges from 600 to 4540 m above sea
level. The bears are more negatively affected by
humans in this area.

The park has a developed network of walking
routes, buildings (campsites, sanatoriums and
residential buildings), pastures and roads, including
two major roads — to the Big Almatinka Lake in
the Big Almatinka Gorge and to the Small Almaty
Gorge, with developed infrastructure and residential
buildings around the perimeter. The Kargaly Gorge,
with a length of 18 km, is located to the west of the
Big Almatinka Gorge. Our research was carried out
in the basins of the Big Almatinka, Ayusai, Kargaly
and Aksai Rivers.

The Big Almatinka River is composed of two
sources — Prokhodnoye River and Big Almatinka
River itself. In the south, the state border with
Kyrgyzstan runs along the main ridge. The area of
the Big Almatinka River basin within the mountains
is 282.4 km?.
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Figure 1 — Map of the research area with places of visual bears meeting, bear signs and installed camera traps
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The basins of the Right and Middle Talgar,
Aksai, Kargaly and Big Almatinka Rivers are
occupied mainly by Schrenk’s spruce (Picea
schrenkiana). The protective conditions for bears
are good (Figure 2). The slopes are covered
with thickets of sea buckthorn (Hippophae

rhamonides), hawthorn (Crataegus almaatensis),
barberry (Berberis sphaerocarpa), wild rose
(Rosa canina), wild apricot (Armeniaca vulgaris)
and Sievers’ apple tree (Malus sieversii). Their
fruits are the typical feeds of the Tian Shan brown
bear.

Figure 2 — The habitat of the Tian Shan brown bear in the Trans-Ili Alatau

Materials and Methods

Field work was carried out from 2012 to 2018
on the territory of the ANR and from 2016 to 2018
in the adjacent territories of the IANR. It was also
analyzed, collected by the ANR Researchers Saltore
K. Saparbayev and Altynbek D. Dzhanyspaev, dur-
ing the accompanying field trips from 2005 to 2013,
as well as in 2015 and 2018. The observations were
made from April to July (the spring-summer season)
and from September to November (autumn season).
In the ANR ground surveys were conducted in a
total of 37 days of observation. The ground IANP
surveys were conducted over a total 40 days of ob-
servation.

Data collection was carried out using traditional
methods of (1) track and signs ground survey and
(2) direct visual observations for mapping the bear

presence. The data obtained using these traditional
methods was used to plan and develop a working
protocol for (3) the camera trap monitoring activi-
ties. Due to the field work conditions in the IANR
we focused on recording bear signs, while using di-
rect observation in the ANR. Camera trapping was
used in both ANR and TANR.

Track and signs ground survey

We used the footprint measuring method to
monitor the bear presence using our ground survey
for tracks [11-15]. We used this method to estab-
lish the presence of bears at the pilot sites and esti-
mate their relative abundance. The full footprint of
a brown bear’s front paw on the ground includes the
fingerprints of five fingers with claws, a print of a
large transversely located palm cushion and a little
behind it, closer to the outer edge, the print of a small
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round pillow. The large transverse cushion (“cal-
lus”) on the forepaw is called a palmar (from the
Latin word “palma”, i.e. palm). Its greatest length,
lying almost across the track as a whole, serves as
the most suitable indicator for measuring the tracks
of a bear. This value varies less than others depend-
ing on the soil and the speed of the bear. For the
sake of simplicity, we will call this measurement the
“palm width” in the rest of the manuscript (Figure
3). The front and outer edges of the large palmar
cushion and middle fingers leave the best imprints,
while all of the other elements may be unclear and
completely absent. When a bear is being “tracked”,
the measurements of those prints where the edges of
the palm are quite clearly visible are used.

The data collection protocol included: the es-
tablishment of the teams for field work composed
by 1-2 individuals; planning and mapping the moni-
toring routes (considering various types of land use
— forest plantations, rocky talus, alpine meadows
along the main river valleys, along river banks on
long-term animal trails as well as taking the strong-
ly rugged terrain of the Tian Shan mountains into
account, where long-term animal trails usually run
along river valleys and there is a high concentra-
tion of material for ground survey observations);
preparation of cartographic materials for GPS units,
verification of equipment and instruments; training
on safety rules. Observers were provided with GPS
units on which spatial information about the bears
tracks and signs was recorded. A special training
session was conducted to explain the proper method
for the measurement of tracks and to avoid measure-
ment errors by making sure that only undistorted
impressions of the plantar corns of the forepaw were
measured.

All bear tracks were recorded, while the number
of tracks, the degree of their freshness, the direction
of movement of the animals and the width of the
footprint of the plantar callus were registered and
used to determine individual bears. We also regis-
tered signs of marking activity (scratches, tears and
bites on trees).

The data collected was used to calcuiate Kilo-
metric Abundance Index (KAI) using the & formula,
where n = total life traces and L = track length.

Direct visual observations

The direct visual observation method was used
to determine the relative abundance and sex-age
composition of the animals. In mountainous condi-
tions, in places where it is possible to view a large
area from the elevations of the slopes of the moun-
tains and ranges, we observed bears directly using
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binoculars (Bushnell brand — 12x). Given the direct
correlation between the number of traces of animal
activity and the number of animals recorded visually
throughout the entire research period, we mapped
traces of animal activity and noted visual encounters
[16-18].

The observation routes were surveyed once ev-
ery 2-3 days, using the following time intervals: 8.00
—12.00 and 15.00 — 20.00. Historical observation
showed that bears are inactive between the 12.00
and 15.00. At the time the animals were inactive be-
tween 12.00 to 15.00, the observers moved as far
as possible along the track for the greatest possible
coverage of the territory. Observations were con-
ducted with good visibility from early April to early
June. During the visual observation of the bears, the
place and time of the observation, the number of dif-
ferent individuals, their relative position to the ob-
server (the distance and orientation) were recorded.
We also opportunistically registered the size, color,
gender, direction of movement and type of activity
at the time of the observation.

Among the animals encountered, two groups
were distinguished: females with cubs and solitary
animals (adult and semi-adult males and spring
females, which cannot be reliably distinguished).

Camera trapping material

Special studies of different species including
bears were carried out using automatic camera trap-
ping cameras [19-22]. Using this method, we tried
to obtain primary data on the relative abundance of
bears in the territory, their distribution in different
biotopes, sex and age composition and daily activ-
ity.

Two camera trap surveys have been conducted
in the ANR. The first took place between 2013-
2014, where 15 automatic security cameras were
installed and provided data for 802 camera trapping
days, while the second survey carried out in 2014-
2015 resulted in 615 camera trapping days.

10 camera traps were also installed in a sector
of the IANP of 150 km? in 2016-2018, and they re-
mained active for 956 camera traps-days.

Automatic security cameras (brands Reconyx,
Bushnell Trophy Cam HD and Bushnell Trophy
Cam HD Aggressor were used and placed within
the forest belt at altitudes from 1770 m to 3083 m
above sea level. Camera traps were installed in plac-
es where any signs of bear activity were discovered.
The traps were placed on trees with flat areas under
the crown, if possible and attached at a height of 50-
60 cm (the average height at the withers of the Tian
Shan brown bear). The main indicators of the opera-
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tion of camera traps and the successful capture of
animals are as follows: the number of camera trap-
ping days per camera; the number of passes / regis-
trations of individuals; the total number of camera
shots; and the animal occurrence index.

When analyzing the data, we performed calcu-
lations according to the generally accepted method
to determine the animal occurrence index [23, 24].
The animal occurrence index per 100 camera trap-
ping days was determined by the formula: X="= X1
, Where n = the number of passes of animals and M
= total number of camera trapping days.

Results and Discussion

Results of traditional approach

In the ANR, bears we registered bears visually
more often than in the IANP. A total of 37 bears
and 6 animal traces were recorded, such as broken
anthills (n =2), digs (n = 1), consumed grass (n = 2)
and traces of eating carcasses (n = 1).

We registered 38 signs of bear presence in the
territory of the IANP, including two visual contacts

and four “bear trees” with bites and scratches
(Figure 3) [25, 26]. On different substrates, we found
footprints of brown bears (n = 17). In the fall, before
lying in a den, bears eat apple and apricot trees,
inflicting some damage to them. We found broken
branches and damaged young trees (n = 10). During
our observation in the Kok-Zhailau plateau (a site
between the Big and Small Almatinka Rivers) we
did not find any signs of brown bear activity during
the entire research period, which was also confirmed
by earlier studies in this territory [27, 28].

The Kilometric Abundance Indices (KAI) in the
Almaty Nature Reserve, based on visual observa-
tions and in the Ile-Alatau National Park, were de-
termined based on the recording of bear tracks and
signs. Two research sites with different conserva-
tion statuses and animal habitats as a result of an-
thropogenic transformation are presented in Table
1. The relative abundance of bears, according to
photographic registration and the number of visual
encounters of animals, is noticeably higher in the
Almaty Reserve as a result of its long-term conser-
vation status.

Figure 3 — Footprints and scratches on the bark of a tree left by bears

The camera trap method made it possible to ac-
curately determine a date when the bear entered its
den in the Middle Talgar River on November 16 in

2013. During heavy snowfall, a single bear moved
up arocky slope. After this date, there were no bears
registered with camera traps.
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Camera trapping results

Relative abundance

18 bears were registered over 189 camera
trapping days in the Almaty Nature Reserve in
2013, from August to November, with an average
of 3.92 per 100 trap days. In 2014, from April to
August, there were 15 registrations per 343 camera
trapping days, with an average of 4.4 per 100 trap

days. From August 2014 to April 2015 there were
31 registrations with an average of 4.8 per 100 trap
days.

28 bears were registered in the Ile-Alatau
National Park between April and November 2016-
2018 over 956 camera trapping days at an average
of 2.9 per 100 trap days.

The animals were all registered at an altitude of
1879 to 2480 m above sea level (Figure 4).

Bushngll % Camcia Name 791»25'(: . 04 11 2015 13:02:32

Figure 4 — Bears in the field of vision of camera traps

Age and sex composition

In the Almaty Reserve in 2013, the 18 bears
recorded on the camera traps included 15 (83.3%)
single animals and 3 (16.7%) female bears with cubs.
The 15 registrations in 2014 consisted of 12 (80%)
single animals and 3 (20%) female bears with cubs.

Of the females recorded by the camera traps in
2013, two had 2 cubs and one had 1, with an average
of 1.6 cubs per female. In 2014, three females had
one cub each.

In Ile-Alatau National Park in 2016-2018 out of
28 meetings, 26 (92.8%) were single animals and

2 (7.2%) were female bears with cubs. Of the two
females, one had 1 cub, the second — two, an average
of 1.5.

Daily activity

An analysis of the camera trap data for the entire
observation period in the ANR has shown that 6
(9%) of the sightings were registered in the morning,
23 (34.4%) in the afternoon and 38 (56.7%) of the
animal encounters were recorded at night (n = 67).
Bears are mainly active from 18 p.m. to 6 a.m.
(Figure 5).
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The data for the IANP shows that 6 (18.2%)
were recorded in the morning, 5 (15.2%) in the
afternoon and 22 (66.7%) encounters took place at
night (n = 33) (Figure 6).

To assess whether the pattern of activity differs
between the two study areas, we applied the Pearson

chi-square test (Statistics 10.0 After plotting the
diagram (Figure 7)), which showed that the level
of statistical significance between the difference
in ANR and IANP did not show the statistical
significance of the chi-square test (P = 0.339559) in
Table 2.

Figure 5 — Daily activity of bears in the Almaty Reserve (% of the number of encounters)

Figure 6 — Daily bear activity in the Ile-Alatau National park (% of the total number of encounters)
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Table 2 — Results of the significance of the Pearson chi-square test

Summary table: Expected Frequencies
Marked cells have counts > 5
Pirson chi-square: 0.912106; df=1; P=0.339559

Daily activity Daily activity
Study area dark light Row totals
ANR 40.2 26.8 67.0
IANP 19.8 132 33.0
Total 60.0 40.0 100.0
Circle diagramm
_ ney
e 4 "
Daily activity: darck Daily activity: light
Stady area
Figure 7 — Diagram of the difference in daily activity in ANR and [ANP
Discussion animals also occur during the day, which may be

The group of Tian Shan brown bears occurring
on the territory of the ANR has remained stable over
the past 40 years due to the isolation of the locations
they inhabit, as well as the conservation status of the
territory and the restrictions on human incursions.
There is no increase in the effect of the presence
of humans there. The high level of registration of
animals by camera traps and the frequent visual
sightings give reason to believe that the bears are
relatively evenly distributed over the entire territory
suitable for the species habitation. The Kilometric
Abundance Index (KAI) of visual animal encounters
was 0.56 (= 0.33) individuals per 1 km of the route.
This is confirmed by the available data on bear
activity mainly taking place in the hours of the
early morning, evening and night [27]. However,

related to weather and food conditions, as well as
the disturbance factor. The occurrence index for
camera traps showed 4.4 registrations per 100 trap
days for the reserve on average.

Bear concentration in the TANP is observed
mainly in inaccessible areas with good forage
supply and protective conditions where there are
practically no traces of human activity. For the Ile-
Alatau National Park, the occurrence index was
2.9 registrations per 100 trap days. The Kilometric
Abundance Index (KAI) by traces of animal activity
was 0.41 (£ 0.23) individuals per 1 km.

As a result, the hypothesis about different
daily activity levels in territories with different
conservation statuses was not confirmed. However,
this difference can be clearly traced and may possibly
be associated with other environmental factors (the
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forage supply, territorial distribution and protective
factors). We plan to find this out in our further
studies. It was shown that in the territory with a
lower conservation status the activity of animals is
noticeably reduced in the daytime.

Our study concluded that the spatial dynamics of
the brown bear population in the specially protected
nature areas of the Trans-Ili Alatau show that two of
the key areas of its habitat where bears live mainly
in gorges have been identified as areas with different
levels of anthropogenic transformation. Their daily
activity in the two pilot sites remains the same,
which indicates a low disturbance factor both in the
ANR and in the IANP. The role of the territory of the
ANR can be defined as the nucleus for the settlement
of individuals of the brown bear in the mountains
of the Trans-Ili Alatau, since the abundance of the
species there has remained high for the last four
decades. The territory of the IANP can serve as a
buffer zone, where, subject to good protection and
low anthropogenic impact, individual groups of
bears can function successfully. The first covers
the Kaskelen, Kyrgauldy, Aksai, Karagalinka,
Prokhodnoye, Ayusay Gorges and part of the left
bank of the Big Almatinka River in the Ile-Alatau
National Park. The second is concentrated within
the Left, Middle and Right Talgar, Issyk, Turgen
and Shelek Gorges (the entire territory of the Almaty
Reserve). The insulating barrier between the two
groups is an extended section between Small and
Big Almatinka Rivers, with a developed network of
roads, residential buildings, ski resorts, recreational
lodges and other infrastructure with an increased
disturbance factor for bears.

Early data from field studies by other theoretical
scientists such as S.I. Ognev and A.A. Sludsky for
the western part of the Trans-Ili Alatau ridge and in
the valleys of the Big and Small Almatinka Rivers
shows that Tian Shan brown bears were already
quite rare in 1930-1939 [29, 30]. Later references
from the 1980s report on the absence of brown bears
in the valleys of these rivers. In the mountains of
the Trans-Ili Alatau, bears were rare in the valleys
of the Small and Big Almatinka Rivers, although
animals were still found in the neighboring gorges
[27]. After the creation of the Ile-Alatau National
Park on this territory in 1996 and an increase in their
conservation status, rare visits of bears began to
be noted in the Big Almatinka Gorge and then the
permanent settlement of bears in the area [31]. At
present, a permanent stay of a brown bear is noted
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in the Ayusai and Prokhodnoye Gorges within the
basin of the Big Almatinka River. These gorges
are part of the recreational zones where bears
regularly encounter humans and traces of their life.
In our work, we tried to supplement the previously
conducted research using new technologies (camera
traps). Prior to this, there had been no special
studies with the use of camera traps conducted in
Kazakhstan, so we decided to use this method.

This provided us with results that allowed us to
assess the current state of the brown bear population
in the territories of two protected areas in the Trans-
Ili Alatau in terms of their relative abundance and
daily activity.

In September 2018, we discovered abear’s den in
the Banditsai canyon (upper reaches of the Karagaly
canyon) (Figure 8). The den was among the rocks
in a stone cave with a depth of around 2.5-3 meters
and with the width of its forehead (entrance) being
80x80 cm. Inside the den, old branches (litter) and
a hollow in the ground were discovered, serving as
the place for winter hibernation. The den is located
7 km away from local housing estates, at the exact
GPS coordinates of N43° 03.886° E76° 52.141° and
at a height 2654 m. In the spring, traces of 4 different
bears were noted in this area at once. According to
our assumptions, several dens can be located in this
biotope, since there are many rocky niches and caves
on this site, which can potentially serve as shelters.
for bears.

It is known from a previous publication that
bears in the Tian Shan mountains prefer biotopes
characteristic of what we found in the Karagalinka
canyon at altitudes of 2600-3600 m above sea level
[27]. This site is important during the den-building
period, which is a key part of the life of brown
bears.

However, in the process of conducting out
research, limitations to the study of the demographic
and spatial structures of the population of this
species became apparent. The limited resources and
information available have also made it necessary
for the authors of this work to continue their research
and monitoring of brown bear groups in the Trans-
Ili Alatau and throughout its range in Kazakhstan.

As the observations show, an increase in the
number and an expansion of the bear’s range in
those areas where it lived earlier are predicted. In
this regard, the most acute problem is the occurrence
of conflicts with humans, which will become a threat
to both sides.
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Figure 8 — View of the bear’s den from the outside and from the inside,
September 2018. Photo by M. Bespalov

The main reason for the occurrence of possible
conflicts between bears and humans is the increasing
tourist load, and, as a result, the large amount of
garbage that tourists leave. On the main trails in
all the areas studied by us within the recreational
areas, garbage and food debris were discovered. It
is known that garbage attracts bears and they can
eventually lose their fear of humans and traces of
their life. To date, we do not know of any cases of
bear attacks on humans in the territory of the Ile
Alatau National Park. However, we do not exclude
that such undesirable confrontations may occur in
the near future.

Conclusion

The need for a systematic study of brown bears
within their range in our country is long overdue. The
last review article on the bear in Central Asia and
Kazakhstan was published in 1994, but it is based
on materials from the 1970s. Since then, no systemic
monitoring studies have been carried out, with the
exception of our preliminary attempt to assess the
current population of bears in Kazakhstan [32].

The brown bear, as an inhabitant of the mountain
forests of Central Asia, plays a comprehensive
and substantial biocenotic role: as a predator, as a
consumer of a large number of species and number
of invertebrates, as well as a distributor of seeds of
wild-fruited plants, including rare and endangered
species such of apple and apricot trees.

The outlined theses allow us to believe that the
research being carried out is relevant, high-priority

and important both in scientific and practical terms.
The goals and objectives set here correspond to the
requirements of the Convention on Biodiversity
(1992) provisions of the “National strategy and
action plan for the conservation and balanced use
of biological diversity” (1999) and “Ecology of
Kazakhstan for 2010-2020” national programs.
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