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Abstract

This study was part of an expedition to the Tien Shan Mountains (Kyrgyz Ala-Too and Jumgal
Too ranges), run by Biosphere Expeditions and NABU from 11 July to 27 August 2016 with
the aim of surveying for snow leopard (Uncia uncia) and its prey species. Using a cell
methodology developed by Biosphere Expeditions for citizen scientist volunteer expeditions,
46 cells of 2x2 km were surveyed and 15 interviews with local people were conducted. Twenty
butterfly species not previously known to occur in the area were also recorded. Previous
expeditions indicated that snow leopard was present in the survey area. In 2016 the discovery
of fresh signs of snow leopard presence confirmed the importance of the study area as a
habitat for the predator. The surveys also showed that the area’s habitat is sufficiently varied
and capable of sustaining a healthy prey base for the snow leopard. Potential prey species are
Siberian ibex, marmot and snowcock; in 2016 there was only one occasional record of argali.
Sufficient location data on Siberian ibex enabled its distribution to be modelled against climatic
and topographic variables, as well as variables derived from remote sensing. It is hoped that
cell selection guided by the modelling exercise will increase the chance to record both the
Siberian ibex and the snow leopard on future expeditions. Poaching, overgrazing and other
disturbances are serious issues that must be addressed in order to avoid habitat degradation
and with it the loss of the snow leopard. On the other hand, local people are in favour of snow
leopard presence and receptive to creating economic incentives based on intact nature and
snow leopard presence. To that end, Biosphere Expeditions and NABU will continue with the
annual research expeditions to the area, seeking to conduct further surveys and involving local
people in this, as well as the search for economic benefits and incentives to maintaining
habitat health, and with it snow leopard presence.

Pe3ome

HacToslwee nccnegoBaHue aBNSeTCA YacTblo akcneauumm B ropax TaHb-LWaHsa (Kelpreida Ana-
Too n xymran Too), opraHnsoBaHHon bruocdepHon skcneguumen cosmectHo ¢ HABY ¢ 11
nona no 27 aerycta 2016 roga, C Uenbl BbISBEHUS CHEXHOro 6apca u OLEeHKM ero
noTeHuManbHon kopmoBowW ©6asbl. [MpuMeHMB MeTOAMKY KOOpAWMHATHOM CEeTKM Ha KapTte,
paspaboTaHHON BuocdepHon akcnegnumen OnNa  NPoOBeAEHUS Hay4YHO-NPaKTUYeCKOoro
nccrnenoBaHMsi COBMECTHO € BOMOHTepamu, 6bino uccrnegoBaHo 46 nONMroHOB (pasMepom
2x2 kM) 1 BbIn npoBedeHo 15 onpocoB y MecTHbIX xuTernen. NonyyeH Takke cnncok 20 BUOoB
AHeBHbIX 6abo4vek, paHee He OTMEYEHHbIX B AaHHOM permMoHe. Onpocbl MECTHOrO HaceneHus
N dakTbl HaNageHus Ha CKOT NoaATBEPAUN NPUCYTCTBUE CHEXHbIX BapcoB B OKpeCTHOCTSX. B
2016 r. yganocb obHapyxuTb cBexue cnegpl npebbiBaHnsa cHexHoro 6apca. Takum obpasom,
noflyd4eHO NOATBEPXKAEHME 3HAYMMOCTb permoHa Ana Oo0uMTaHua  3TOro  XMLLHMKA.
WccnegoBaHnss  nokasanu, 4TO  u3ydeHHass  obnactb obnagaeTr  3HAuYuTENbHbIM
GuopasHoobpa3nemM n nmeeTca goctaTtodHass kopMoBas 6asa and cHexHoro 6apca (ropHble
KO3Mbl, CYpKMW, ynapbl); apranm B 3TOM rogy OTMeYeHbl TONMbKO OoauH pa3. HabniogeHusa no
rOPHOMY KO3y MO3BOSIUMN C YH4ETOM psida hakTOPOB OKpYXKatoLen cpeabl npoMoaenmpoBaTtb
ero pacnpocTpaHeHue B pernoHe. [lpeackasaHHble Mogenbtko GnaronpusaTHble Onst Buaa
TeppuTopun NPUBAN3NTENBHO CoBNanu ¢ Temu, rae 6oinn obHapyxeHbl crieabl NpebbiBaHUSA
bGapca. BpakoHbepCTBO, YHUYTOXEHWE PACTUTENBHOrO MOKpPOBA WM ApYyrne HapylleHus
ABMAIOTCA Ccepbe3Hon npobrnemon, crnocobCTBYOT rnokKanbHOMY BbiMUpaHuio Gapca wn
yxXyAwatoT cpeay ero obutanmsa. C gpyron CTOPOHbI, OTHOLLIEHNE MECTHOrO HaceneHns K 3Tomn
KOwKe nonoxutenoHoe. B cBasn ¢ atum, buocdepHas akcneamums n NABU npopgoskaT
nccnegoBaHMs C UENbl OMpefeneHusl YUCIIEHHOCTU  AWKMX KMBOTHbIX; COBMECTHO C
HaceneHnem OyayT OCYLLECTBMEH MOWUCK MyTEW COXPaHEHWUs CHeXHoro Bapca kak Buaa C
y4€TOM 3KOHOMUYECKNX (HhaKTOPOB.
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Pe3ome

Buocdepanbik akcneguums meHeH HABY HyH TaHb-laHb (Kblpreld Ana-Too xaHa XXymran
Too) kbelpkanapbeiHga, 2016-xbingbiH - 11-utonyHaH 27-aBryctyHa YewnHKM aparnbikTa
YIOLTYpYnraH SKCneanumnACcbiHbiH MakcaTbl, UNBUPC XaHa aHblH TOIT 6a3acbICblHbIH aTtanraH
anmakTa Gap 3KeHOWrMH aHblkToOo Bonyn caHanaT. buocdepanbik akcneanumns TapabbliHaH
MWTENUN YblkKaH KapTaga KoOPAWHATTbIK TOPYO METOAMKACHIH KONAOHYY MeHeH
bIKTbIAPYbINAPAbIH  XapA4ambl apkbinyy 46 nonuroH (aWmarbl 2X2KM) >KaHa Keprusukryy
TypryHgap apacbiHga 15 ony CypamXbliioo ULITepu Xypry3ynay. AHAaH cbipTKapbl Mypaa
aHbIKTana anek KyHaysry kenenektepayH 20 Typy aHblktangbl. XKeprunukTtyy TypryHgapabl
CYpaMXbIflo0 ULLITEPU, XXaHa OLIOHAOWN 3ane yn-XaHablkTapbliHa O60MroH KON canyy yyyprapbl,
Oyn anmakTa unbupctuH Ganbipnan TypraHgbirbiH ganungeaun. 2016-xbinbl MNGUPCTUH XKaHbl
nsgepw Tabbingbl. AnblHraH JanunaepavH HernsvHae, unbupc ydyH Gyn anmak mMaaHunyy
aKkeHauru Taktangpl. isungeenep kepceTkeHaewn, N3nngeHreH anmak onoTypayynyry xarbiHaH
Xoropy, nnbupctuH ToT 6asacbl BOMroH (34kM-Teke, Cyyp, yrap) XeTuwTyy caHga. Too
UKUIEPUHE XYPry3reH Gankoonop apkbinyy, KapaTtbinblwTarbl K33 6up dakropriopgy acke
anyy MeHeH, atanraH XaHOblKTblH Oyn arimakTa TapanbllbiHbiH Moaenu Ty3ynay. Ty3ynreH
MOOENAUH HerMsuHae, UNoupCcTMH M3M TabbiMraH anMaKkTbiH YeKTel 3KEeHWH aHblKTanabl.
BpakoHbepunnuk kaHa KanbITTapAblH HavYapnalbl MNBGUPCTMH  CaHbIHbIH  a3awbin
XaTblWbIHbIH BUpaeH-6up cebentepu Gonyn caHanat. XKakLbl Xarbl XeprunukTyy anavH oyn
XaHablkka  ©OAroH  Mamunecu  KaHaaTTaHdblpaapnblk  3keHaurnHae.  buocdepanbik
akcnegnuma meHeH HABY xananbl XaHObIKTapAblH CaHblH  a@HbIKTOO  MakcaTblHOa
naungeenepay ynaHta OGepMekun; Xeprunuktyy Kank MeHeH Ouprenunkre 3KOHOMUKanbIK
dakTopropay acke anyy MeHeH, MnbupcTtu cakran Kanyy Kongopy MLKe albipbiiaT.

Zusammenfassung

Diese Studie war Teil einer Expedition in das Tien-Shan-Gebirge Kirgisiens (Ala-Too und Jumgal-
Too Bergketten), durchgefuihrt von Biosphere Expeditions und dem NABU vom 11. Juli bis 27.
August 2016 mit dem Ziel ein Gutachten Uber den Schneeleoparden (Uncia uncia) und dessen
Beutetiere zu erstellen. Als Basis diente eine von Biosphere Expeditions entwickelte
Zellenmethodik fiir Forschungsexpeditionen mit Biirgerwissenschaftlern, bei der 46 Zellen von 2x2
km GroRe untersucht und 15 Interviews mit der einheimischen Bevolkerung durchgefihrt wurden.
AulRerdem wurde eine Liste von 20 in der Region vorkommenden Schmetterlingsarten erstellt.
Daten, die von vorangegangenen Expeditionen gesammelt wurden, gaben Hinweise darauf, dass
der Schneeleopard im Studiengebiet vorkommt. Die Expedition 2016 fand frische
Schneeleopardenspuren und bestatigt somit das Vorkommen der Art im Studiengebiet. Die
Forschungen zeigten auch, dass das Habitat im Studiengebiet variabel genug ist und gute
Voraussetzungen fir eine gesunde Beutetierpopulation vorliegen. Potenzielle Beutetiere sind der
sibirische Steinbock, das Murmeltier und die Schneehenne; auflerdem wurde ein Anzeichen auf
Argali-Bergschafe gefunden. Es gab es genug Steinbock-Positionsdaten, um Verbreitungsmodelle
der Art in Relation zu Klima und Topographie entwickeln zu kdnnen. Basierend auf diesen
Modellen sollten weitere Expeditionen weitere Anzeichen auf Steinbock und Schneeleopard
finden. Wilderei, Uberweidung und andere negative Einflisse bleiben ernstzunehmende
Storfaktoren, die angegangen werden muissen, um eine Verddung des Lebensraumes und das
damit einhergehende Verschwinden des Schneeleoparden zu verhindern. Die Akzeptanz des
Schneeleoparden bei der einheimischen Bevdlkerung ist hoch und die Menschen sind sehr
empfanglich dafir, 6konomische Massnahmen zu kreieren und umzusetzen, die auf beidem
basieren: Einer intakten Natur und dem Schneeleopard in freier Wildbahn. Biosphere Expeditions
und der NABU werden die alljahrlichen Expeditionen ins Studiengebiet weiterfiihren, mit dem Ziel
noch mehr Daten zu sammeln, die lokale Bevdlkerung einzubeziehen und nach wirtschaftlichem
Nutzen, sowie Massnahmen zu suchen, die einen intakten Lebensraum und damit einhergehend
das Vorkommen von Schneeleoparden sichern.
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Please note: Each expedition report is written as a stand-alone document that can be read
without having to refer back to previous reports. As such, much of this and other sections,
which remain valid and relevant, are a repetition from previous reports, copied here to
provide the reader with an uninterrupted flow of argument and rationale.

1. Expedition Review

M. Hammer (editor)
Biosphere Expeditions

1.1. Background

Biosphere Expeditions runs wildlife conservation research expeditions to all corners of the
Earth. Our projects are not tours, photographic safaris or excursions, but genuine research
expeditions placing ordinary people with no research experience alongside scientists who
are at the forefront of conservation work. Our expeditions are open to all and there are no
special skills (biological or otherwise) required to join. Our expedition team members are
people from all walks of life, of all ages, looking for an adventure with a conscience and a
sense of purpose. More information about Biosphere Expeditions and its research
expeditions can be found at www.biosphere-expeditions.org.

This project report deals with an expedition to the Tien Shan mountains of Kyrgyzstan
(Kyrgyz Ala-Too Range) that ran from 11 July to 27 August 2016 with the aim of surveying
snow leopards as well as their prey species such as argali (a mountain sheep) and the
Central Asian ibex. The expedition also surveyed other animals such as marmots, birds,
and small mammals, and worked with the local anti-poaching patrol “rpynnsl 6apc” (snow
leopard group “Grupa Bars”) and other local people on capacity-building and incentive
creation projects.

Little is known about the status and distribution of the globally endangered snow leopard in
the area, or about its interaction with prey animals such as the Tien Shan argali and
Central Asian ibex, and its reliance on smaller prey such as marmots, ground squirrels and
game birds. Biosphere Expeditions will provide vital data on these issues, which can then
be used in the formulation of management and protection plans. The expedition also
worked with locals in an effort to build capacity, educate and involve local people in snow
leopard conservation and generate income through responsible tourism activities.

1.2. Research area

Kyrgyzstan is a country located in Central Asia and often referred to as the "Switzerland of
Central Asia". Landlocked and mountainous, Kyrgyzstan is bordered by Kazakhstan to the
north, Uzbekistan to the west, Tajikistan to the southwest and China to the east. Its capital
and largest city is Bishkek. Kyrgyzstan is further from the sea than any other country in the
world and all its rivers flow into closed drainage systems, which do not reach the sea. The
mountainous region of the Tien Shan covers over 80% of the country, with the remainder
made up of valleys and basins. The highest peak is Jengish Chokusu (Pik Pobedy) at
7,439 m and more than half of the country is above 2,500 metres. Steppe and alpine
vegetation dominate the landscape; glaciers and permanent snow cover over 3% of the
country’s total area. The climate in Kyrgyzstan is continental with a small amount of
rainfall.
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The Kyrgyz Ala-Too (Kblpreia Ana-Toocy, also Kyrgyz Alatau, Kyrgyz Range) is a large
range in the northern Tien Shan mountains. The range is situated just south of the capital
city of Bishkek and the views from the city itself are stunning and form a backdrop unlike
any other in the world. The Kyrgyz Ala-Too Range stretches for a total length of 454 km
from the west end of Issyk-Kul to the town of Taraz in Kazakhstan. It runs in an east-west
direction, separating into the Chuy, Kochkor, Suusamyr and Talas valleys. The western
part of Kyrgyz Ala-Too serves as a natural border between Kyrgyzstan and Kazakhstan.
The range’s highest mountain is Alamyudyun Peak at 4,855 m.
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Figure 1.2a. Map and flag of Kyrgyzstan with study site.

An overview of Biosphere Expeditions’
research sites, assembly points, base camp
and office locations can be found at Google
Maps.

The mountains are divided by several river valleys and there is a great variety of
landscape. There are hollows with semi-desert areas, alpine peaks, narrow river canyons
and broad valleys, highland tundra and deep natural limestone gorges, open steppes,
permanent snow and glaciers, tracts of forest, as well as a multitude of lakes, wild rivers
and waterfalls. Forests of larch, cedar, spruce and pine (but very few deciduous trees)
cover more than half of the mountain territory.

There are many threatened animal and plant species present in the area, a great number
of them endemic, with a recent count showing at least 70 threatened mammal, 376 bird,
44 fish and over 3,000 insect species.
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The Kyrgyz people are descendants of several different nomadic Turkish ethnic groups in
Central Asia and were first mentioned in writing in 201 BC. Kyrgyzstan is one of the active
members of the Turkic Council and the TURKSOY community. Kyrgyzstan's history is one
of Turkish and Mongol, and more recently Soviet and Russian domination. Independence
from the Soviet Union was declared on 31 August 1991 and Kyrgyzstan became, and has
stayed, a unitary parliamentary republic.

1.3. Dates

The project ran over a period of two months divided into three 12-day slots, each
composed of a team of international research assistants, scientists and an expedition
leader. Slot dates were:

11-23July|1- 13 August | 15 - 27 August 2016

Team members could join for multiple slots (within the periods specified).

1.4. Local conditions & support

Expedition base

The expedition team worked from a mobile base camp, set up in various valleys on the
southern side of Kyrgyz Ala-Too (see Fig 2.2.3b). Base camp consisted of an assortment
of dome, mess and kitchen, as well as shower tents, and a yurt (see Fig. 1.4a). All meals

were prepared by the expedition cook; breakfast and dinner were provided at base and a
lunch pack was supplied for each day spent in the field.

Figure 1.4a. Base camp with kitchen and mess tunnel tents, a yurt and dome tents for participants.
Shower and toilet tents are outside the frame. There is also an expedition lorry for transporting base camp,
and the expedition 4x4 vehicles.
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Weather

The local climate is temperate continental with short, hot summers (during which the
expedition took place) and prolonged, cold winters. Winter temperatures range from -9°C
to -45°C, summer temperatures from +11°C to +35°C during the day. Base camp was in
the mountains at an altitude of 3,000 m and as such the weather was very variable. In
July/August wind and rain showers occurred frequently and higher up the wind could be
accompanied by a snowfall. Sunny days were in the minority.

Field communications

The expedition had a satellite phone for emergency communications. There were also
hand-held radios for groups working close together. There was generally no mobile phone
network. The expedition leader posted a diary with multimedia content on Wordpress and
excerpts of this were mirrored on Biosphere Expeditions’ social media sites such as
Facebook and Google+.

Transport & vehicles

Team members made their own way to Bishkek. From there onwards and back to Bishkek
all transport was provided for the expedition team. A variety of 4x4 vehicles were rented
from Almaz Alzhambaev of www.carforrent.kg. Local partner NABU also provided a 4x4
vehicle and a lorry (see Figure 1.4a). Horses were rented from local people as necessary.

Medical support and incidences

The expedition leaders were trained first aiders and the expediton carried a
comprehensive medical kit. Further medical support was provided by the Public
Foundation "Rescue in the mountains of Kyrgyzstan", small district hospitals in the town of
Suusamyr (about 40 km from camp 1) and Kochkor (about 40 km from camp 2), a large
hospital in Kara-Balta and large public hospitals and private clinics in Bishkek (about 140
km and 200 km from camp respectively). Safety and emergency procedures were in place
and invoked once for a case of acute abdominal pain, which cleared without any ill effects
for the patient following a visit to Bishkek.

All team members were required to carry adequate travel insurance covering emergency
medical evacuation and repatriation.

1.5. Expedition scientist

Volodymyr Tytar was born in 1951 and his Master’'s Degree in Biology is from Kiev State
University. At that time he first experienced the Tien Shan mountains and wrote a term
paper on the ecology of the brown bear. He then pursued a career as an invertebrate
zoologist before shifting towards large mammals and management planning for nature
conservation. As well as in Kyrgyzstan, he has worked with Biosphere Expeditions on
wolves, vipers and jerboas on the Ukraine Black Sea coast, and on snow leopards in the
nearby Altai mountains, and has been involved in surveying and conservation measures
throughout his professional life.
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1.6. Expedition leaders

Malika Fettak (groups 1 & 2) is half Algerian, but was born and educated in Germany. She
majored in Marketing & Communications and worked for more than a decade in both the
creative department but also in PR & marketing of a publishing company. Her love of
nature, travelling and the outdoors (and taking part in a couple of Biosphere expeditions)
showed her that a change of direction was in order. Joining Biosphere Expeditions in
2008, she runs the German-speaking operations and the German office and leads
expeditions all over the world whenever she can. She has travelled extensively, is
multilingual, a qualified off-road driver, diver, outdoor first aider, and a keen sportswoman.

Phil Markey (group 3) was born and educated in the UK, but spent most of his adult life
living in the tropics of various countries. Phil's academic background is in both biology and
geology and he works as a botanist specialising primarily in palms, bananas and cycads,
but also gymnosperms, pteridophyta and other prehistoric plants. Phil is also a mountain
leader trained in expedition logistics, catering, mechanics and survival skills, fluent in
Mandarin Chinese and an experienced 4x4 and 8x8 off-road driver. During his three
decades of expedition travel throughout the world, Phil has been lucky enough to have
seen and studied many of the world's rarest and most endangered animals and plants in
their natural environments.

1.7. Expedition team

The expedition team was recruited by Biosphere Expeditions and consisted of a mixture of
all ages, nationalities and backgrounds. They were (in alphabetical order and with country
of residence):

11 — 23 July 2016: Amadeus DeKastle* (Kyrgyzstan), Dietmar Denger (press) (Germany),
Michael Krause (Germany), Aigerim Kumondorova* (Kyrgyzstan), Amanda Maier
(Australia), Carola Neumann (Germany).

1 — 13 August 2016: Fedor Broekhoven (the Netherlands), Starr Edge (USA), Gerald
Fischer (USA), Roland Fischer (Germany), Neil Goodall (UK), Cedric John Hardwick (UK),
Bernd Kannenberg (Germany), Hunter Listwin (USA), Ruth Mackay (Australia), Jake
Sadoff (USA), Raymond Wilkinson (France), Rahat Yusubalieva* (Kyrgyzstan), Fiona
Zeiner (Austria).

15 — 27 August 2016: Trevor Clarke (UK), Manuela Forster (Germany), Kenny Fung
(USA), Hunter Listwin (USA), Deborah Oskamp (Germany), Tristan Quapp (Canada),
Mary Quapp (Canada), David Quapp (Canada), Laura Tedstone (UK), Nicola Woodward
(UK), Miyana Yoshino (Japan), Rahat Yusubalieva* (Kyrgyzstan), Nigel Zaman (Belgium).

Also our expedition cook throughout the expedition, Emma Alimbekova, and, on a
rotational basis, members of NABU’s anti-poaching patrol Grupa Bars: Schailoobek
Tezektschiev, Aman Talgartbek Uulu and Bekbolot Ozgorush Uulu, all from Kyrgyzstan.

*Placement kindly supported by the Friends of Biosphere Expeditions and a GlobalGiving
crowdfunding campaign.

© Biosphere Expeditions, an international not-for-profit conservation organisation registered in Australia, England, France, Germany, Ireland, USA "[[(// 5
Officially accredited member of the United Nations Environment Programme's Governing Council & Global Ministerial Environment Forum E,M ‘‘‘‘‘‘ %‘a |UCN
Officially accredited member of the International Union for the Conservation of Nature UM:E \’



1.8. Partners

On this expedition our main partner was the German conservation organization NABU
(NABU; Naturschutzbund; nature protection alliance). Founded in 1899, NABU is one of
the oldest and largest environment associations in Germany. The association
encompasses more than 450,000 members and sponsors, who commit themselves to the
conservation of threatened habitats, flora and fauna, and to climate protection and energy
policy. In Kyrgyzstan, NABU, in cooperation with the Kyrgyz government, is implementing
a program to conserve the snow leopard through a twin approach of research and the
prevention of illegal hunting and trade of the endangered species (see http://nabu.kg/wp/).

1.9. Acknowledgements

We are grateful to the expedition participants, who not only dedicated their spare time to
helping but also, through their expedition contributions, funded the research. Thank you
also to our partner organisation, the Naturschutzbund (NABU; nature protection alliance),
in particular the Grupa Bars (see section 1.7. for details), as well as Tolkunbek Asykulov
and NABU'’s Bishkek office staff, Boris Tichomirow, Hanna Pftiller and Britta Hennig. A big
thank you also to Almaz Alzhambaev of www.carforrent.kg, who has helped us very much
over and above the call of duty. Thank you also for John Soos for kindly revising our
community questionnaire. Biosphere Expeditions would also like to thank members of the
Friends of Biosphere Expeditions and all donors to a fundraising campaign for their
support.

1.10. Further information & enquiries

More background information on Biosphere Expeditions in general and on this expedition
in particular including pictures, diary excerpts and a copy of this report can be found on the
Biosphere Expeditions website www.biosphere-expeditions.org.

Enquires should be addressed to Biosphere Expeditions at the address given on the
website.
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1.11. Expedition budget

Each team member paid towards expedition costs a contribution of £1,940 per person per
12-day slot. The contribution covered accommodation and meals, supervision and
induction, special research equipment and all transport from and to the team assembly
point. It did not cover excess luggage charges, travel insurance, personal expenses such
as telephone bills, souvenirs etc., or visa and other travel expenses to and from the
assembly point (e.g. international flights). Details on how this contribution was spent are
given below.

Income £

Expedition contributions 52,744

Expenditure

Expedition base 5,586

includes all food & services

Transport 9287

includes hire cars, fuel, taxis in Kyrgyzstan

Equipment and hardware 4117
includes research materials & gear etc. purchased internationally & locally !

includes local and Biosphere Expeditions staff salaries and travel expenses

Administration 1.248
includes miscellaneous fees & sundries !

Team recruitment Tien Shan 6.430
as estimated % of annual PR costs for Biosphere Expeditions !

Income — Expenditure 16,232

Total percentage spent directly on project 69%
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2. Monitoring snow leopards and other species on the
south side of the Kyrgyz Ala-Too mountain range in the
Tien Shan mountains of Kygryzstan (2016)

Volodymyr Tytar
I.I Schmalhausen Institute of Zoology of the National Academy of Sciences of Ukraine

2.1. Introduction
2.1.1. Background on the snow leopard

The snow leopard is a member of the Felidae subfamily Pantherinae, on the basis of
morphology and behaviour. There has been and still is much controversy over the genus
of the snow leopard. Taxonomically, the snow leopard has been classified as Uncia uncia
since the early 1930s (Wozencraft, 2005). Based on genotyping studies, the cat has been
considered a member of the genus Panthera since 2008 (Jackson et al. 2008, Janecka
2008).

Snow leopards are found in twelve countries across Central Asia (China, Bhutan, Nepal,
India, Pakistan, Afghanistan, Tajikistan, Uzbekistan, Kyrgyzstan, Kazakhstan, Russia and
Mongolia) (Fig.2.1.1a). China contains as much as 60% of the snow leopard’s potential
habitat.

Russia

Kazakhstan S Mongolia

Uzb eiﬁistanzﬁtan

Tajikistan

Afghanistan | China

Pakistan

Figure 2.1.1a. Part of the snow leopard’s range (brown) and range countries (map © 2009 Snow Leopard Trust).
Expedition study site in black ellipse.
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Inaccessible and difficult terrain, along with the secretive nature of this rare cat, helps to
account for the fact that large parts of its range have yet to be surveyed. Between 4,500
and 7,350 snow leopards are thought to occur within a total potential habitat area of
1,835,000 km? (McCarthy & Chapron 2003). Snow leopards are generally solitary
creatures, and mating usually occurs between late January and mid—March, with one to
five cubs being born after a gestation period of 93 to 110 days, generally in June or July
(Sunquist & Sunquist 2002). Snow leopards are closely associated with the alpine and
subalpine ecological zones, preferring broken, rocky terrain with vegetation that is
dominated by shrubs or grasses (McCarthy & Chapron 2003).

The home range of five snow leopards in prime habitat in Nepal varied from 12 to 39 km?,
with substantial overlap between individuals and sexes (Jackson & Ahlbom 1988). In
Mongolia, where food resources may be scarcer, home ranges of both males and females
exceeded 400 km? (McCarthy & Chapron 2003). Snow leopards are opportunistic
predators capable of killing prey up to three times their own weight (Mcdonald & Loveridge
2010). They will also take small prey such as marmot (Marmota sp.) or chukar partridge
(Alectoris sp.). In general, their most commonly taken prey consists of wild sheep and
goats (including blue sheep, Asian ibex, markhor and argali) (Lyngdoh et al. 2014). Adult
snow leopards Kkill a large prey animal every 10-15 days, and remain on the kill for an
average of three to days, but sometimes up to a week (McCarthy 2000). Predation on
livestock can be significant, which often results in retribution killing by herders (McCarthy &
Chapron 2003).

Snow leopards are listed as Endangered on the IUCN Red List. Currently the species does
not meet the standards of Critically Endangered, but populations are projected to decline
by 50% or more over the next three generations. This is due to potential levels of
exploitation (trade in pelts/bones and conflict with livestock), to declining suitable habitat,
extent of occurrence, and finally due to quality of habitat (prey depletion) (McCarthy &
Chapron 2003). They appear in Appendix | of both CITES and the Convention on
Conservation of Migratory Species of Wild Animals (CMS). Snow leopards are protected
nationally over most of their range. However, in some countries the relevant legislation
may not always be very effective.

2.1.2. The snow leopard in Kyrgyzstan

Kyrgyzstan was once home to the species' second largest population in the world (Anon.
2013). In the 1970s and 1980s, the trapping and export of wild animals was officially
organized by the Soviet national zoo authority. Kyrgyzstan supplied approximately 40
snow leopards annually, which the central office in Moscow sold to zoos worldwide for
USD 50 per animal (Anon. 2013). With the end of the Soviet Union, many official wildlife
trappers were put out of work. Today, because of the high prices snow leopard parts earn
on the black market, snow leopards have been poached heavily since Kyrgyzstan gained
independence from the Soviet Union in 1991 (Dexel 2002).

In Kyrgyzstan (representing around 4% of the snow leopard home range, Table 2.1.2a),
numbers declined from an estimated 600—-700 individuals in the late 1980s (Koshkarev
1989) to 150-200 individuals by 2000 (Koshkarev & Vyrypaev 2000), putting the species
at high risk of extinction in the country. More recent population estimates are closer to 350-
400 for the whole country (Davletbakov et al. 2016).
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Table 2.1.2a. Potential Habitat Area (in square kilometres) for snow leopard across its range in Central Asia (after
Hunter & Jackson 1997).

Countr Total potential habitat Good Fair Percent

y (estimated occupied habitat) protected
All Countries 3,024,728 549,706 2,475,022 6.0
Kyrgyzstan 126,162 (105,000) 32,783 93,379 11

Across the snow leopard’s range, gaining a more accurate picture of snow leopard
distribution and identifying ‘hotspots’ is a critical conservation need. Over most of the
range, it is uncertain where the species occurs (McCarthy & Chapron 2003). This
emphasises the need for snow leopard surveys and distribution mapping, the results of
which will help to identify areas for conservation.

Secondly, there is a need for a better understanding of prey species distributions and
populations. As with snow leopards themselves, the distribution and abundance of the
cat’'s prey is poorly documented over much of the range. Baseline population estimates
should be gained for this purpose. This will allow long-term trend monitoring to begin of
both snow leopards and their prey.

Thirdly, an important issue is the evaluation of the attitudes and lifestyles of local
communities, who share the snow leopard’s habitat, in order to promote the coordinated
development between continue snow leopard existence and local production and living.

Recently these needs have been incorporated into a new international effort to save the
snow leopard and conserve high-mountain ecosystems, the Global Snow Leopard &
Ecosystem Protection Programme (GSLEP), which mirrors to the commitments of the
Bishkek Declaration adopted by twelve snow leopard home range countries at the Global
Snow Leopard Forum in 2013. Under GSLEP, portfolios of national activities have been
designed and are expected to be implemented with the support from international and
national partners.

2.1.3. Background on Kyrgyzstan (based on Farrington 2005)

Mountains - With the exception of a few, small, lowland areas on the Kazakh Steppe and
in the Ferghana Valley, Kyrgyz territory is entirely comprised of the ranges, valleys and
plateaus of the Tien Shan and Pamir-Alai Ranges, with 94 percent of the nation’s territory
being higher than 1,000 m in elevation, and 40 percent above 3,000 m. The nation has two
peaks that exceed 7,000 m in elevation. The highest peak in the Tien Shan, Peak Pobeda
(Kyrgyz: Jengish Chokusu, Chinese: Tuomuer Feng), has an elevation of 7,439 m, and is
located in the Central Tian Shan on eastern Kyrgyzstan's shared border with China. It is
only exceeded in height by the peaks of the Himalaya mountain belt, the Tibetan Plateau,
and the Pamirs of Tajikistan. Kyrgyzstan’s second highest mountain is Peak Lenin,
elevation 7,134 m, which is located in the Trans-Alai Range of the northern Pamirs on
Kyrgyzstan’'s international border with Tajikistan. The Tien Shan itself is the longest
mountain range in Asia north of the Tibetan Plateau, with a length of about 2,400 km that
stretches from the outskirts of Tashkent, Uzbekistan to eastern Xinjiang, China. The bulk
of the range is almost evenly split between Kyrgyzstan and China, and at its widest point in
central Kyrgyzstan the Tien Shan is roughly 275 km in width and comprised of six closely
spaced, parallel ranges, all exceeding 4,000 m in height.
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The mountains of the Tien Shan are composed mainly of crystalline and sedimentary
rocks of the Paleozoic Era (i.e. about 540-250 million years ago). The basins that lie
between the mountains are filled with younger sediments that were formed chiefly by the
erosive action of the area’s rivers. A new stage of development began about 25 million
years ago and has continued to the present time, characterised by sudden movements of
the Earth’s crust. Loose fragments of rock have slid into the valleys and formed
accumulations. Subsequently, glaciers produced moraines comprising boulder-rich
sediments in the mountains, while gravel (sediment deposited by water) and loess
(sediment deposited by wind) accumulated in the valleys.

Glaciers, lakes and rivers - The Kyrgyz Tien Shan together with the Pamirs of Tajikistan
play a crucial role as the primary water catchments for almost all of former Soviet Central
Asia, as well as for large parts of western Xinjiang, and are the sources of the two largest
rivers flowing to the depleted Aral Sea, the Syr Darya and the Amu Darya. Thus these
ranges permit large populations to exist in the arid region and are of key importance to the
national economies of the region, which are heavily dependent on irrigation-intensive
agricultural systems.

Glacier cover in Kyrgyzstan is extensive, with a total area of 8,170 km? or approximately
four percent of national territory covered. “Permanent” snowfields cover still more of
Kyrgyzstan’'s highlands. Snow and glacier melt are an extremely important part of the
hydrological cycle in the Tien Shan, with glacier melt alone accounting for, on average,
about ten percent of flow from mountain streams, which can increase to twenty percent
during time of drought. The most extensive ice fields in Kyrgyzstan are found around the
Pobeda-Peak Khan-Tengri massif, which extends into Kazakhstan and Xinjiang and
includes more than 1,200 glaciers with a total area spanning the three countries of 4320
km?. In Kyrgyzstan, the single longest glacier in these icefields is the Engilchek Glacier,
which is some 50 km in length. However, between 1935 and 1985 Kyrgyzstan’'s glaciers
lost anywhere from five to twenty-seven percent of their mass due to global warming,
which has resulted in a rise in temperatures of about 0.5°C over the last 60 years.

Kyrgyzstan's four largest natural lakes are Lake Issyk-Kul, Lakes Song-Kul and Chatyr-Kul
in Naryn Province, and Lake Sary-Chelek in Jalalabad Province. All four lakes are
important summer nesting grounds for migratory waterfowl and Lake Issyk-Kul, which does
not freeze in winter, is also an important wintering ground for a number of waterfowl
species (Ter-Ghazaryan & Heinen 2006). In addition to these four lakes there are
numerous smaller mountain lakes scattered throughout Kyrgyzstan, including a number of
moraine lakes that form at high altitude in areas experiencing glacial retreat (Fig. 2.1.3a).

The most important rivers, which have all, or portions, of their headwaters lying within
Kyrgyz territory are those of the Syr Darya, Amu Darya, Tarim, Chu, and Talas Rivers,
none of which reach the world’s oceans. The Syr Darya and Amu Darya are the life-blood
of the agricultural economies of Turkmenistan, Uzbekistan and western Kazakhstan, and
the misuse of these has led to the present Aral Sea crisis (Micklin 2007). The Naryn River
is the longest and most important river in Kyrgyzstan and is one of two rivers originating on
Kyrgyz territory that join in the Ferghana Valley of Uzbekistan to form the Syr Darya, the
other being the Kara Darya, which originates in Osh Province.
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The Naryn gathers high in the tundra bogs of the Ak-Shirak Range, at an elevation of
about 3,800 m, from where its source waters flow only a few kilometres before being
immediately impounded by the Kumtor Gold Mine reservoir. The river then proceeds to
flow roughly 600 km to Uzbekistan, filling three major reservoirs en route that are the
source of much of Kyrgyzstan's electricity.

Figure 2.1.3a. Moraine lake within the study site (42.419207°N, 74.779487°E, 3,884 m).

Climate

The country’s climate is influenced chiefly by the mountains, Kyrgyzstan's position near
the middle of the Eurasian landmass, and the absence of any body of water large enough
to influence weather patterns. These factors create a distinctly continental climate that has
significant local variations. Although the mountains tend to collect clouds and block
sunlight (reducing some narrow valleys at certain times of the year to no more than three
or four hours of sunlight per day), the country is generally sunny, receiving as much as
2,900 hours of sunlight per year in some areas. The same conditions also affect
temperatures, which can vary significantly from place to place. In January the warmest
average temperature (-4°C) occurs around the southern city of Osh, and around Lake
Issyk-Kul, which has a volume of 1.7 km®, and does not freeze in winter. Indeed, its name
means "hot lake" in Kyrgyz. The coldest temperatures are in mountain valleys. There,
readings can fall to —30°C or lower; the record is -53.6°C.
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The average temperature for July is similarly variable, from 27°C in the Fergana Valley,
where the record high is 44°C, to a low of -10°C on the highest mountain peaks.
Precipitation varies from 2,000 mm per year in the mountains above the Fergana Valley to
less than 100 mm per year on the west bank of Lake Issyk-Kul.

Ecosystems, flora and fauna

The Tien Shan, with its extensive ice fields and hundreds of rushing rivers and streams,
forms a well-watered ecological island of mountain meadows, forests and lakes in the arid
heart of Asia, being bound to the south by the vast Taklamakan Desert of Xinjiang, and to
the north by the dry steppes of Kazakhstan. The geologic history of the Tien Shan is one
of rapid uplift forming multiple parallel ranges (Bullen et al. 2003). These geologic
processes have led to the formation of a large number of long, roughly parallel valleys with
wide altitudinal variation. One result of this geologic history has been the formation of
numerous, closely spaced, and extremely varied microclimates. These microclimates in
turn have led to the formation of a large number of remarkably diverse ecosystems that
occur over a relatively small area, and include a number of relict ecosystems that have
survived in mountain valleys as the Tien Shan has become more geographically isolated
with the increasing aridity of the surrounding region (Agakhanyantz 1978).

According to the Global Land Cover Database (GLC) 2000 (Fritz et al. 2003), nine land
cover types are distinguished in Kyrgyzstan (Table 2.1.3a; Fig. 2.1.3b). The most common
type is “Herbaceous Cover, closed-open”, which covers almost half of the country. Next
are “Bare Areas” and areas with “Sparse herbaceous or sparse shrub cover” and “Snow
and Ice”. Other types, including cultivated and managed areas, croplands, human
infrastructure etc., comprise only around 10% of the land cover.

Table 2.1.3a. Land cover types in Kyrgyzstan according to GLC 2000.

GLC2000 land cover type %
Herbaceous cover, closed-open 46.7
Bare areas 23.9
Sparse herbaceous or sparse shrub cover 9.1
Snow and Ice 9.0
Cultivated and managed areas 4.1
Water bodies 34
Tree cover, broadleaved, deciduous, open 2.5
Mosaic: Cropland / shrub and/or grass cover 1.2
Artificial surfaces and associated areas 0.002
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The Tien Shan forms an ecological bridge that loosely connects the mountain ranges of
South Asia, including the Himalaya, Pamir and Hindu Kush, with the remote, Inner Asian
ranges of Mongolia and Siberia, most notably the Altai and Sayan Ranges. As a
consequence of this geographic positioning and the increasingly arid environment of the
surrounding region, the Tien Shan serves as an important corridor for the movement and
dispersal of mountain-dwelling species between the ranges of Inner and South Asia, and
is a meeting place for flora and fauna representatives of Central Asia, Inner Asia, Tibet,
South Asia, and even East Asia, Europe, and the Mediterranean (Daviesson & Fet 2001,
Agakhanyantz 1978, Schaller 1998). Thus, the combination of the Kyrgyz Republic’s
geographic positioning, numerous microclimates, and variety of relict ecosystems, has
endowed the country with remarkable species diversity. There are 563 vertebrate species
(Table 2.1.3b) and over 10,000 invertebrate species that have so far been identified in
Kyrgyzstan. Notable vertebrate species include the snow leopard (Uncia uncia), argali
(Ovis ammon), Pallas’s cat (Felis manul), and the Himalayan griffon (Gyps himalayensis).
The four mammals endemic to the region are the Tien Shan striped field mouse
(Apodemus agrarius tianschanicus), Tien Shan brown bear (Ursus arctos isabellinus),
Menzbier's marmot (Marmota menzbieri) and the Tien Shan ground squirrel (Spermophilus
relictus) (Daviesson & Fet 2001). Thus far, 3,786 higher plants and 3,676 lower plants
have been identified in Kyrgyzstan, including more than 200 endemic plant species and
200 species of medicinal plants (Daviesson & Fet 2001).

Table 2.1.3b. Vertebrate species Identified in Kyrgyzstan by taxa (Daviesson & Fet 2001).

Number of
Number of species in the Number of
Number of ; .
Taxa species in species Kyrgyz Red species on the
Kvravzstan endemic to Data Book of IUCN Red
yray Kyrgyzstan Threatened Data Lists.
Species
Fish 75 12 6 1
Amphibians 4 2 3 -
Reptiles 33 2 5 3
Birds 368 - 35 8
Mammals 83 4 15 4
TOTALS 563 21 64 16
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Figure 2.1.3b. GLC2000 land cover types in Kyrgyzstan.
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Economy

During the Soviet era, the principal industries of Kyrgyzstan were the production of wool
and meat, uranium and tin mining, some textile factories and industrial production. With
independence in 1991, all of these industries collapsed and most people were forced into
self-employed subsistence occupations, such as being small farmers and livestock
owners, or small traders shuttling back and forth between China, Kazakhstan and Russia.
Few new industries have emerged in Kyrgyzstan, although the country has been opened
to international mining investment, and the Canadian-owned Kumtor Gold Mine, one of the
world’s largest, now accounts for about 20 percent of Kyrgyz GDP.

Figure 2.1.3.c. Typical Kyrgyz yurt of a livestock owner (42.379765°N, 74.942040°E, 2,958 m).

The foundation of cultural identity amongst ethnic Kyrgyz lies in the ancient practice of
nomadic pastoralism, which has persisted on the grasslands of Inner Asia for several
millennia. Prior to collectivisation in the late 1920s, Kyrgyz herders followed a four pasture
annual migration cycle, from winter pastures in lowland valleys to summer pastures in
mountain highlands, with intermediate pastures being occupied in spring and autumn. The
Kyrgyz had no permanent settlements prior to the arrival of the Russians and dwelled year
round in yurts, the portable round felt tent found throughout Central Asia (Fig. 2.1.3c).
While all but a few Soviet era herding collectives have long since been disbanded, each
year thousands of herding families continue to migrate with their livestock between their
home villages and summer pastures in the high mountains, where they remain for several
months.
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Environmental issues

Kyrgyzstan has been spared many of the enormous environmental problems faced by its
Central Asian neighbours and the economic downturn of the early 1990s reduced some of
the more serious effects of industrial and agricultural policy. Nevertheless, Kyrgyzstan
faces serious environmental problems. Among global environmental issues presently on
the agenda in Kyrgyzstan are global climate change, ozone layer depletion, desertification,
and biodiversity loss.

Related to global climate change in Kyrgyzstan is the problem of deglaciation. A study
commissioned by the UNDP projects glacier area loss in Kyrgyzstan in the range of 52 to
70% in the first half of the 21®" century and a total of 70 to 86% by the end of the century
(UNDP 2009).

In terms of biological diversity, Kyrgyzstan holds a prominent place worldwide. It
possesses around 1% of all known species, while its area makes up only 0.13% of the
world’s land mass. According to the national Biodiversity Strategy and Action Plan (Kyrgyz
Republic...1998), the threats to biodiversity are related to anthropogenic activity and
include habitat loss and alteration, fragmentation of natural communities due to overuse,
over-harvesting, direct mortality, introduction of non-native species, environmental
pollution, and climate change. In Kyrgyzstan today, at least ten percent of the nation’s
vertebrate species are endangered (Table 2.1.3b). Among the higher plants, 71 species
are considered to be threatened.

In the highlands of Kyrgyzstan, many species have been pushed to the brink of local
extinction since the onset of the economic crisis of the 1990s, which hit rural areas
particularly hard. Disbandment of agricultural collectives left entire villages without state
support. In efforts to generate cash incomes or simply survive, many Kyrgyz turned to
hunting, including the widespread poaching of endangered species, which resulted in a
severe reduction of wild animal populations. Poaching has had an alarming impact on
protected species such as the snow leopard, which was formerly found throughout
Kyrgyzstan, and in the mid-1980s had an estimated population of 1,200-1,400 animals
(Koshkarev 1988). However, independence in 1991 was followed by the mass
impoverishment of rural populations and one result of this period of turmoil has been a
general breakdown of law enforcement measures concerning wildlife and protected areas.
By 1996 the estimated population of snow leopards had fallen by half or more to 650, as
animals were trapped for fur and sale of parts for traditional Chinese medicine, while live
cubs were sold to private zoos. In 2003, it was estimated that as few as 150 snow
leopards remained in Kyrgyzstan (Vorobeev & van der Ven 2003).

While the number of sheep in Kyrgyzstan has fallen dramatically since independence, loss
of habitat and species diversity due to overgrazing remains a severe problem in
Kyrgyzstan. In 1994 the size of livestock herds averaged twice the carrying capacity of
pasturage land, continuing the serious overgrazing problem and consequent soil erosion
that began when the herds were at their peak in the late 1980s. Overgrazing has resulted
in widespread erosion, landslides, proliferation of unpalatable plant species and an overall
reduction in pasture productivity (Fitzherbert 2000).
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Figure. 2.1.3d. Livestock on high mountain pastures (42.365335°N, 74.756501°E, 3,061 m).

While these developments adversely affect domestic animals residing on these lands, they
also affect wild animals, particularly grazing animals, and lead to an overall reduction of
wild plant species that are the preferred forage of both wild and domestic animals. In
addition, uncertain land tenure and financial insecurity have caused many private farmers
to concentrate their wealth in the traditional form - livestock - thus subjecting new land to
the overgrazing problem.

The Tien Shan mountains

The Tien Shan mountains are the largest mountain range in Asia in surface area, with a
length of 2,800 km and a ma