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1 INTRODUCTION  

1.1 Background 

In 2011, the Government of Uzbekistan established the Lower Amu Darya Biosphere Reserve 
(LABR). This protected area aims to conserve the Tugay, an endangered riparian forest 
ecosystem straddling the main rivers of Central Asia facing extreme anthropogenic pressure 
(Cesaro et al, 2019). The LABR is also home to a reintroduced population of Bukhara red deer 
(Cervus hanglu bactrianus), a sub-species endemic to Asia, which range was severely reduced 
during the last century. 

To date, the Lower Amu Darya Biosphere Reserve (LABR) exists only under Uzbek legalization 
and - despite the name of “Biosphere Reserve” - is not officially recognized by the UNESCO Man 
& Biosphere (MAB) Programme. In order to apply to the World Network of Biosphere Reserves, 
national authorities need to answer several criteria and management rules. 

The project called “ECOSYSTEM-BASED LAND USE AND PRESERVATION OF ECOSYSTEMS IN THE 
LOWER SECTION OF THE AMU DARYA” and operated by GIZ (2018-2020) aims to provide an 
operational support to Uzbek authorities for an official application. 

In this context, the CIRAD was requested by GIZ to produce a land use – land cover map of LABR 
and of its immediate vicinity with a 30-year retrospective analysis (1988-2018). This product will 
provide policymakers and institutions a comprehensive understanding of land cover change and 
of interactions between actors and factors of land use changes. This product will also provide 
the LABR teams a functional management and planning tool. 

CIRAD also was requested by GIZ to provide a science-based estimate of the deer population 
ranging in LABR using an internationally recognized method and to provide recommendations 
aiming at ensuring an ecologically and socio-economically sustainable management. The survey 
of Bukhara red deer population was implemented in October 2019. This report presents the 
fieldwork and provides a number of preliminary recommendations. 
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1.2 The Bukhara deer in Central Asia and Uzbekistan 

Taxonomy 

Bukhara Deer is an endemic form of Red Deer inhabiting riverine woods and thickets in 
Kazakhstan, Tajikistan, Turkmenistan, Uzbekistan and North Afghanistan. For many years, 
Bukhara Deer has been considered as a subspecies of a unique red deer (Cervus elaphus) 
species (as were also European, North African and North American red deers) under the 
following nomenclature:  Cervus elaphus bactrianus Lydekker, 1900 (Marmazinskaya, 2012). 

Recent genetic analysis of the Cervus group suggested that deer populations from Bukhara 
region (C .e. bactrianus), Yarkand-Tarim regions (C. e yarkandensis) and Indian Kashmir (C. e. 
hanglu) form a full taxonomic group (Lorenzini and Garofolo 2015, Mukesh et al. 2015, Kumar 
et al. 2016). Lorenzini and Garofolo (2015) suggested their elevation to the status of species, 
recognized as the Tarim Red Deer (Cervus hanglu Wagner, 1844). On this basis, Cervus hanglu 
was elevated to species level in the framework of the IUCN Red List assessment in 2016. At that 
time, the total population size of Tarim Red Deer was approximately 2,500 individuals (Brook & 
al, 2017). 

The last nomenclature thus considers Bukhara deer as a subspecies of Tarim Red Deer (Cervus 
hanglu) referred to as C. h. bactrianus. It is worth noting that Brook & al (2017) stress that 
future clarification on genetic relatedness and a more formal morphological description may 
lead to further revisions to the taxonomy of this provisional sub-species. For the purpose of this 
report, we will use the term “Bukhara deer” in reference to subspecies Cervus hanglu 
bactrianus (previously named Cervus elaphus bactrianus). 

Descriptive notes 

Bukhara deer is a relatively small deer, (skull length 390 mm; shoulder height 120 cm), with 
medium-size antlers weighing between 3.4 and 5.5 kg (Geist, 1998). In contrast with other 
forms of Red Deer, antlers usually have no crown, which is considered a primitive 
morphological trait relative to Cervus elaphus species (Pereladova, 2013). Unlike western red 
deer populations, which emit low-pitched vocalizations during rut, Bukhara deer emits high-
pitched bugle, similar the call of other Asian (sika) and American (wapiti) populations (Geist, 
1998). 

Bukhara deer inhabits riparian-forested corridors surrounded by desert and steppe 
environments. Some significant groups of C. h. bactrianus inhabit reed bushes with very limited 
tree cover (Marmazinskaya, 2012). Although the main habitats of the Bukhara deer are riparian 
forests, their diet includes grasses, sedges and shrubs, and tree shoots to a minor extent. Their 
diet is regularly very limited most of the year (e.g. when inhabiting reeds and brush) 
(Pereladova, 2013). Comparative analyses with other red deer populations have showed that 
Bukhara deer possess specific physiological adaptations to the arid conditions of Central Asia, 
most notably to the very limited supply and quality of food resources. 

Although Bukhara deer populations do no undertake regular seasonal migrations, some 
populations were reported to leave their usual home range in response to intra-specific 
competition or temporary unavailability of their habitat (e.g.: seasonal flooding) (Pereladova, 
2013). Since about 30 to 50% of all populations were estimated to migrate every year and to 
cross national borders, Bukhara deer was registered to the International Convention on 
Migratory Species (CMS or Bonn Convention) in 2002 (see below). 
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Distribution range and abundance 

Historically, Bukhara deer inhabited all river valleys of Amu Darya and Syr Darya basin, as well 
as the valley of several minor Rivers in Central Asia (Pereladova, 2013). Its range strongly 
contracted during the 19th and 20th century because of land conversion (for agriculture 
purpose) and poaching (Brook & al, 2017). Bukhara deer disappeared from Syr Darya basin by 
1900 and the total population consisted of 350-500 individuals in the mid-1960s (Brook & al, 
2017). From the 1970s, special reserves were established for the protection of Bukhara deer in 
Central Asia and populations were restored in parts of its former range. By 1989, there were 
about 900 deers distributed in 13 populations/groups, but populations contracted again to 
about 350 individuals after the breakup of the former Soviet Union, because of poaching 
resurgence (Pereladova, 2013). Following restoration activities undertaken from the 2000’s 
onwards, the population of Bukhara deer increased to 1,900 individuals in total in Uzbekistan, 
Kazakhstan, Turkmenistan and Tajikistan by 2011 (Pereladova 2013) and to 2,700 in total in 
2015 (O. Pereladova pers. com. to Brook & al (2017)).  

 

In Uzbekistan, Bukhara deer occurs in the Lower Amu Darya State Biosphere Reserve (former Baday-
Tugay State Nature Reserve), Kyzylkum and Zarafshan State Nature Reserves as well on other areas. 
Most of these populations are shared with Turkmenistan. In Tajikistan the main population, in the 
Tigrovaya Balka State Nature reserve and Farkhor and Khamadoni Districts. The species was extirpated 
from Kazakhstan in the 1960s and reintroduced to the Karatchingil hunting concession (where it 
numbers 400-500 animals), the Altyn- Emel National Park and Turkestan (Syr Darya). In Afghanistan it 
possibly occurs in the wetlands of the Amu Darya in Kunduz Province and in Takhar close to the border 
with Tajikistan” (Brook & al, 2017).  

Figure 1 : Current distribution of free range Bukhara deer population 
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In Uzbekistan, the creation of national reserves and a reintroduction programme initiated in the 
1970s made it possible to rebuild several populations. Bukhara deer now occurs in the Lower 
Amu Darya State Biosphere Reserve (LABR, former Baday-Tugay State Nature Reserve), 
Kyzylkum and Zarafshan (syn: Veravshan) State Nature Reserves as well on other scattered 
areas. Some of these populations are shared with Turkmenistan or Tajikistan. According to the 
last published estimate (Pereladova, 2013), the Bukhara deer population was estimated at 1200 
individuals in 2011.  

In the LABR (formely Baday-Tugay Nature State Reserve), the restoration of Bukhara deer 
population started in 1976 with a reintroduction of 4 individuals (1 male and 3 females) from 
Romit State Nature Reserve in Tajikistan (Pers. Comm.: Kayrbek Musrepov (science officer), Aziz 
Matkurbanov (LABR ranger) and Mukhabbat Kamalova (GIZ)). Nine additional individuals were 
introduced in 1979 (sex not specified). To our knowledge, the current population originates 
from 12 individuals and no further introduction was implemented. These individuals were 
provisionally kept in a holding pen (2.7 ha) located in LABR. We do not have information on the 
release process in LABR. To date, 21 individuals are still kept in this pen (see below).  

Information on population trends were published by Pereladova (2013) and cover the period 
1999-2011 (Table 1 & Figure 2). During this period, results show an average annual increase of 
18%, with an upward trend from 2010 onwards. The latest population count (2011) estimates 
the population at 666 individuals. According these figures, LABR hosts over 50% of the total 
population of the country. 

The mission did not have access to any publication of field reports on the methodology used to 
estimated deer population in LABR. From interviews conducted with the field teams, it appears 
that road counts made by car have been carried out annually, according to a standardized 
methodology (count implemented along about 40 km of tracks in a 100-metre strip on either 
side of the track, repeated 3 times, and averaged). 

 

Date Baday-Tugay NR Kyzylkumskii NR Other territories Zarafshan Total 

1999 ~100 76 ~50 9 235 

2000 120 40 ~50 10 220 

2001 140 75 ~50 14 279 

2002 150 80 ~50 18 298 

2003 160 95 ~60 20 335 

2004 220 120 ~90 23 453 

2005 250 80 ~90 26 446 

2006 265 110 ~90 32 497 

2007 316 120 ~100 33 569 

2008 346 120 ~100 39 605 

2009 374 (i) 120 ~100 46 640 

2010 547 (ii) ~130 ~140-180 53 (iii) 890 

2011 666 ~130 ~240 180 (iv) 1216 

(i): 37% juveniles (ii): 517 + 30 in pens; 2% juveniles (!!); (iii):  ~30-32 + 22 in pens ; (iv): 40 resident +140 
transboundary with Tajikistan. 
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Table 1 : Estimation of population trends of Bukhara deer in Uzbekistan (Pereladova, 2013). 

 

 

Figure 2 : Estimation of population trends of Bukhara deer in Uzbekistan (Pereladova, 2013). 

 

International and national status of Bukhara deer 

Bukhara deer is threatened by the conversion of natural habitats, alteration of local water 
systems (irrigation, dam building), and illegal hunting (Wilson and Mittermeier, 2011; 
Pereladova, 2013; Vagg, 2015). High levels of habitat fragmentation prevent natural range 
expansion (CMS, 2011).  

Bukhara Deer is listed in CITES Appendix II (as Cervus elaphus bactrianus) and in CMS Appendix I 
(as C. e. yarkandensis). As mentioned above, the Bukhara deer was recognized until recently as 
a Cervus elaphus subspecies and the taxonomic revision published by UICN now recognizes it as 
Cervus hanglu bactrianus (Brook & al, 2017). Under this new nomenclature, Bukhara Deer is 
currently assessed as “Least Concern”. To our knowledge, Cites and CMS did not endorse and 
update yet the taxonomic revision (Cervus hanglu bactrianus) proposed by UICN (Brook & al, 
2017). As already noted by Mallon (2013), such taxonomic and nomenclatural issues in the 
region have potential implications for CITES.  

At a regional (central Asian) level, Bukhara Deer is listed in the Red Data Books of all range 
countries (CMS, 2011). A CMS MoU on “Conservation and Restoration of Bukhara Deer” came 
into effect in 2002 and was signed by Kazakhstan, Tajikistan, Turkmenistan and Uzbekistan, the 
CMS Secretariat, WWF and CIC (CMS, 2016). The MoU provides an intergovernmental 
framework for governments, scientists and other stakeholders to monitor and coordinate 
ongoing conservation efforts (Vagg, 2015). In addition, an action plan has been established, 
aiming to, inter alia; restore the range and number of suitable habitats for the subspecies (CMS, 
2002).  

C. e. bactrianus is listed in the Red Data Book of Uzbekistan, where it has been assessed as 
”endangered” (Azimov et al., 2009). Uzbekistan is signatory of the CMS Bukhara Deer MoU and 
the CMS Action Plan for the species. 
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What is CITES Appendix 2?     Extract from https://www.cites.org (accessed October 2019) 

CITES (the Convention on International Trade in Endangered Species of Wild Fauna and Flora) is an 
international agreement between governments. Its aim is to ensure that international trade in specimens 
of wild animals and plants does not threaten their survival. 

Appendices I, II and III to the Convention are lists of species afforded different levels or types of 
protection from over-exploitation.  

Appendix II lists species that are not necessarily now threatened with extinction but that may become so 
unless trade is closely controlled. International trade in specimens of Appendix-II species may be 
authorized by the granting of an export permit or re-export certificate. No import permit is necessary for 
these species under CITES (although a permit is needed in some countries that have taken stricter 
measures than CITES requires). Permits or certificates should only be granted if the relevant authorities 
are satisfied that certain conditions are met, above all that trade will not be detrimental to the survival 
of the species in the wild. 

 

What is CMS Appendix 1?     Extract from https://www.cms.int (accessed October 2019) 

The Convention on the Conservation of Migratory Species of Wild Animals (CMS) is an environmental 
treaty under the aegis of the United Nations Environment Programme that provides a global platform for 
the conservation and sustainable use of migratory animals and their habitats. CMS brings together the 
States through which migratory animals pass, the Range States, and lays the legal foundation for 
internationally coordinated conservation measures throughout a migratory range. 

Appendix I comprises migratory species that have been assessed as being in danger of extinction 
throughout all or a significant portion of their range. The Conference of the Parties has further 
interpreted the term “endangered” as meaning “facing a very high risk of extinction in the wild in the 
near future” (Res. 11.33 paragraph 1).  Res. 11.33 also defines a general correspondence between the 
term “endangered” as defined within CMS and the IUCN Red List Criteria (Version 3.1).   

Parties that are a Range State to a migratory species listed in Appendix I shall endeavour to strictly 
protect them by: prohibiting the taking of such species, with very restricted scope for exceptions; 
conserving and where appropriate restoring their habitats; preventing, removing or mitigating obstacles 
to their migration and controlling other factors that might endanger them. 

 

What is The IUCN Red List?     Extract from https://www.iucnredlist.org/ (accessed October 2019) 

Established in 1964, The International Union for Conservation of Nature’s Red List of Threatened Species 
has evolved to become the world’s most comprehensive information source on the global conservation 
status of animal, fungi and plant species. 

The IUCN Red List is a critical indicator of the health of the world’s biodiversity. Far more than a list of 
species and their status, it is a powerful tool to inform and catalyze action for biodiversity conservation 
and policy change, critical to protecting the natural resources we need to survive. It provides information 
about range, population size, habitat and ecology, use and/or trade, threats, and conservation actions 
that will help inform necessary conservation decisions. 

The IUCN Red List Categories and Criteria are intended to be an easily and widely understood system for 
classifying species at high risk of global extinction. It divides species into nine categories: Not Evaluated, 
Data Deficient, Least Concern, Near Threatened, Vulnerable, Endangered, Critically Endangered, Extinct 
in the Wild and Extinct. 

A taxon is Least Concern (LC) when it has been evaluated against the Red List criteria and does not 
qualify for Critically endangered, Endangered, Vulnerable or Near Threatened. 

  

https://www.cites.org/eng/app/index.php
https://www.cms.int/
http://www.cms.int/en/document/guidelines-assessing-listing-proposals-appendices-i-and-ii-convention
https://www.iucnredlist.org/
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1.3 Study area: Lower Amu Darya State Biosphere Reserve 

The Lower Amu Darya State Biosphere Reserve (LABR - 712 km2) is located in central-western 
Uzbekistan near the border of Turkmenistan (Lon: [N42°30-41°30’] – Lat: [E59°40' -60°50']). The 
area exhibits a continental and desertic climate with cold influence of the arctic and Siberian 
fronts and with large temperature amplitude (Nukus: -11 to 36°). Annual rainfall ranges from 
100 to 150mm and occurs from autumn to spring, while summer weather is dry and hot.  

The LABR straddles the Amu Darya River course during about 125 km and displays an NW-SE 
elongated shape. This River (500 to 1000m large in LABR) flows to the former bottom of the 
Aral Sea, about 250 km downstream, through a large delta. The LABR lies within a fertile flood 
plain and surrounded on all sides by a dense network of irrigated crops (cotton and rice), 
except in the north where it borders the edge of Kyzylkum desert. Due to strong human and 
agricultural pressure along the River, the LABR the core zones are discontinuous. 

 

Figure 3 : The study area is delimited by the red square on the LABR zonation map (In blue the Amu Darya river, 
in red the core zones, in yellow the buffer zones, in green the transition zones.   

The LABR is located in the Republic of Karakalpakstan (capital: Nukus, 312,100 inhabitants). The 
LABR is located near several other large urban areas (Urgench: 135,000 inhab.; Mangit: 35,000 
inhab.; Gurlan : 24,000 inhab.) and a dense network of rural areas, particularly on the other 
side of the river Amu Darya, in Khorezm Province (190 hab/km2). 

The history of the reserve dates back to 1971 with the creation of the Baday-Tugay State 
Reserve. This Reserve was extended in 2011 by the creation of LABR. The zonation of the LABR 
includes a transition area, a buffer zone, and a core area (respectively 71¸ 13 and 16%). About 
2/3 of the transition area is covered with crop fields (56%) and built-up areas (9%), and the rest 
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is essentially covered with desert and steppe (Table 1). The banks of Amu Darya were assigned 
to the buffer zone, which hosts forest vegetation (43%), water (25%) and crop fields (20%). The 
core area consists of 2 separate large zones (Northern core (Nazarkhan): 33 km2- Southern core 
(Baday-Tugay): 77 km2) with ends spaced 25 km apart and a small central core (Jumurtau). Core 
areas are not inhabited. It is worth noting that the boundaries of the Southern core correspond 
to those of the former Baday-Tugay State Reserve, within which deer were reintroduced in the 
early 70s and where the current deer population is mainly confined today (see below). 

All core areas are covered with natural or degraded vegetation. Natural vegetation is composed 
of Tugay, a form of riparian forest or woodland associated with fluvial and floodplain areas in 
arid climates. This floodplain ecosystem, which is endemic to Central Asia, has been strongly 
degraded in Uzbekistan (as in Central Asia in general) due to land conversion, forest fires, and 
groundwater lowering resulting from intensive irrigation and dam construction. Within the Amu 
Darya basin, about 90% of Tugay ecosystems were wiped-off since 1930s (Kuz’mina & al, 2012; 
Marmazinskaya 2012). LABR thus hosts one of the last relict riparian Tugay fragments, which 
highlights the strategic importance of the Reserve for the conservation of natural habitats and 
species of Uzbekistan. 

The remains of the Tugay forests located along the Amu Darya River are fragmented and 
suffered extreme pressure from expanding intensive irrigated agriculture (cotton, rice mainly). 
The use of the river water for cultivation has shifted salt on to newly irrigated farmlands. 
Recurrent flooding, poor drainage and old-fashioned irrigation network has resulted in a rise in 
water level, mineral composition and increasing secondary salinization of soils. Woody Tugay 
contains different species of poplars (Populus pruinosa, P. diversifolia).The understory is 
generally composed with Tamarix, Phragmites communis and Typha associated with plant 
community with dominant xero-halophytes (Karelinia caspia; Limonium otolepis; etc.) and true 
halophytes species (Aeluropus litoralis, Climacoptera turcomanica, etc.). Woody vegetation 
structure is organized with a fragmented canopy at 10-12m with understory at 2-4m.  
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Figure 4 : Vegetation map of LABR (Cesaro & al, 2019) 

 

 Core area Buffer zone Transition zone Total 

Crop fields 1% 20% 56% 43% 

Built-up areas 0% 1% 9% 7% 

Water 8% 25% 1% 5% 

Open forest 24% 21% 6% 11% 

Semi-open forest 28% 13% 3% 8% 

Dense forest 16% 8% 2% 5% 

Open steppe 11% 4% 2% 4% 

Semi-open steppe 3% 1% 0% 1% 

Dense steppe 2% 3% 1% 1% 

Rocky areas 3% 0% 2% 2% 

Desert steppe 0% 0% 17% 12% 

Bare soil 4% 4% 1% 2% 

Total 100% 100% 100% 100% 

Table 2 : Frequency distribution of vegetation units within the two core zones of the LABR (Cesaro & al, 2019) 
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The vegetation units of the map of LABR produced by Cirad (Cesaro et al, 2019, Peltier & Gond, 
2019) are illustrated in the figure hereunder. 

 

 

Figure 5: Vegetation Units - Dense Forest: trees cover ≥ 60% (Photo left); Semi-Open Forest: 60% ≥ trees cover ≥ 
30% (Photo right) 

 

Figure 6: Vegetation Units - Open Forest: 30% ≥ trees cover ≥ 10% (Photo left); Dense Steppe: shrubs and grass 
cover ≥ 60%, 10% ≥ trees cover (Photo right) 

 

Figure 7: Vegetation Units - Semi-Open Steppe: 60% ≥ shrubs and grass cover ≥ 30%, 10% ≥ trees cover (Photo 
left); Open Steppe: 30% ≥ shrubs and grass cover, 10% ≥ trees cover (Photo right) 
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Figure 8 : Vegetation Units - Agriculture (Photo left); Rocky areas (Photo right) 

 

Figure 9 : Vegetation Units - Bare Soil (Photo left); Water (Photo right) 
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1.4 Objectives of the mission  

This mission was carried out from 15 to 25 October 2019.  

The agenda and the list of participants are reported in annex 9.1 and 9.2. 

The objective was threefold: 

- Estimate the population of Bukhara deer population in the LABR  
- Collect useful information to assess the feasibility of a translocation towards the 

Northern care area. 
- Train local resources in the implementation of the counting method used 

2 DEER CENSUS 

2.1 Methodology 

Introduction to Distance sampling method 

Deer population was estimated using distance sampling foot count method (Buckland & al 
2005, Buckland & al 2015). Distance sampling is a widely used methodology for estimating 
animal density or abundance. This method is based on the sampling of objects (in this case 
animals) detected along a linear path called transect line or transect (Figure 10 left).  

This method takes into account the fact that individuals are not equally detectable by the 
observer. A key underlying concept is that the probability of detecting an animal decreases as 
its distance from the observer increases. In other words, the probability of observing an animal 
50m from the transect is lower than the probability of observing an animal 20m from the 
transect. Much of distance sampling methodology consists of modeling the probability of 
detecting an animal given its distance from the transect and thus estimating the proportion of 
animals not detected (Figure 10 right). 

 

 

 

Figure 10 : Principles of the Distance sampling method 

While walking straight along transect lines, observers take note of animals detected on either 
side of the transect (species and number) as well as of 2 parameters (Figure 11):  

- The radial distance (r) between the observer and the animal at the time of detection,  
- The angle of view (θ) between the walking line and the observer-animal line. 
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In this study, the radial distances were measured using a laser rangefinder (Bushnell) and the 
angles using a direct-sight compass (Suunto KB14) (Figure 12).  

 

Figure 11 : Principles of data collection 

 

Figure 12 : Illustration of field data collection 

 

Deer Survey in LABR 

The extent of the survey area was defined not on the basis of administrative boundaries, but by 
considering the extent of natural vegetation present in the core area of LABR and in its 
immediate vicinity where the presence of deer was known by the rangers. On this basis, the 
surface of the study area was 88 km2.  

The survey design consisted of 12 parallel straight lines spaced 1400 m apart, oriented north 
and south. A 13th transect oriented NW-SE was designed on Jumurtau zone (Figure 13). The 
total transect length was 65 km (average length: 5 km, max: 7.6 km).  

The survey took place between 24 and 29 October 2019 for 5 mornings. Each transect was 
covered once and observations took place in the morning, starting between 7h30 and and 8h00 
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(sunrise time during the survey period: from 07h10 to 07h20). The average duration of the 
morning observations was 2h20. 

Census teams consisted of three persons (one team leader and two observers) walking in line 
and separated by 3 to 5 m from the next team member. Before the count, the teams were 
trained to manipulate their instruments (compass, GPS, rangefinder) and fill in the datasheet 
(annex 9.5 & 9.6). The team leader was in charge of navigation (using a GPS) and of data 
recording as recommended by Jachmann (2001). Both observers spotted, identified and 
counted in all directions as precisely as possible the animals encountered. All the parameters 
relating to the survey (transect, date, start and end times, team, etc.) are reported in appendix 
9.8).  

 

Figure 13 : Survey design of LABR distance sampling foot count 

Data analysis 

During the count, 127 observations of individuals or herds were made and a total of 336 
individuals were observed (average group size: 2.5 individuals, maximum: 10 indiv.). Data were 
analysed using DISTANCE 7.3 software (Thomas et al. 2010). A size-bias regression was applied 
by regressing cluster size against estimated g(x). A right truncation was applied to exact 
distance measurements by discarding the largest 5 percent of distances. Several contacts were 
probably missed at zero distance from the transect line, particularly in the dense thickets of 
transects n°11 and 12). However, no correction was applied to the model to account for g(0)<1. 
The estimated bandwidth was 216 meters and the sampling rate was therefore 31% of the 
study area (2x216m/1400m). The detection function was modelled using half-normal model 
with cosine adjustment of order 2.  
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2.2 Results 

The analysis returns a density estimate of 24 Bukhara deers per square kilometer in a range 
between 15 and 38 (respectively minimum and maximum 95% confidence interval) (Figure 14). 
This figure carried over to the total surface area of the area (88 km2) gives a total population 
estimate of 2112 deers [1320 – 3344, 95% CI]. An overlay of the vegetation map and the 
location of deer observations show a clear preference for forest areas, and an avoidance of 
steppe areas (Figure 15). 

 

Figure 14 : Distance Software results table 
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Figure 15 : Spatial distribution of deer observations during 2019 survey. 

3 FEASIBILITY OF DEER TRANSLOCATION 

3.1 Methodology 

A secondary objective of this mission was to assess the feasibility of translocating part of the 
deer population in the northern core area of LABR. For this purpose, the mission consulted local 
stakeholders and visited existing infrastructure, in particular 3 holding-pens used (or planned to 
be used) in the past (Figure 16: Location of the 3 deer holding-pens located in LABR or nearby.). 
The GPS coordinates and contours of the pens were recorded (Figure 17). 
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3.2 Results 

 

Figure 16: Location of the 3 deer holding-pens located in LABR or nearby. 

   
Nazarkhan pen 

(0.9 ha) 
Baday-Tugay pen 

(2.7 ha) 
Yangibazar pen 

(3.5 + 0.4 + .0.4 ha) 

Figure 17: Shape and size of the 3 pens. 
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Baday-Tugay Pen 

This pen is located close to the LABR Office. The enclosure in the south-eastern part of the LABR 
(Baday-Tugay) is as old as the reserve and has been home to deer since their introduction in 
1976 (2 females and a male) and in 1979 (9 deer of unknown sex). Its surface is 2.7 ha. 
According to local resource persons, many animals have escaped since the 70s, more or less 
voluntarily to repopulate the reserve (5 in 1981, 19 in 1982, etc.). In November 2018, two adult 
stags were roped off by the rangers (Aziz, etc.) and transferred to the Samarkand Reserve; it is 
likely that this capture caused a panic that caused some animals to jump above the fence.  

In October 2019, there were 21 deer, including 14 hinds, 2 fawns and 5 stags (4 young adults 
and a large adult). The fence is about 3m high and consists of several types of wire mesh, poorly 
jointed, patched in some parts and that can be skipped in some places. The enclosure has a 
pond and a small temporary stream. There is a straw shelter for winter. The Deer know their 
guardian, but panic easily when a stranger enters. The shape of the pen allows the animals to 
be pushed into a small corner to be isolated if necessary (Figure 17). Near the pen, remains of 
an old pen or capture system where poles could be recovered. Trucks can arrive at the pen 
using a track in good condition and enter through a gate. 

 

Figure 18: Pictures of Baday-Tugay Pen 
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Nazarkhan pen 

The pen is located in the northwestern part of the LABR (Nazarkhan), and is about 1 ha. The 
fence is about 3 m high. The fence consists of several types of metal wire mesh; it has 
weaknesses in the passage of a small arm of the River and in several places. It is possible for a 
truck to access the pen using a track in good condition. A manual pumping station provides 
good quality low salt water, but requires daily work. This park can be used to accommodate 
animals transferred from Baday-Tugay for a few days, but it is likely that in the case of wild 
adult deer, many will quickly escape. Ideally, a reinforcement of the fence and its cover by 
tarpaulins would be necessary before any transfer, otherwise injuries and losses might be 
deplored very quickly. 

A container converted into an office can be connected to an electric generator and can 
accommodate a caretaker. A straw shelter can protect animals during periods of extreme cold 
with feeders. 

 

 

Figure 19: Pictures of Nazarkhan pen 
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Yangibazar pen 

The pen is located within Yangibazar Reserve in the south bank of Amu Darya River (Khorezm 
province). At the meeting of 24/10 at the ecology committee in Tashkent, we were informed 
that the decree of classification of this reserve had just been passed by the government (22 ha). 

During the visit to the reserve, we could observe traces of deer. According to the head of the 
reserve (Atadjanov Atanazar), a small group of 3 to 5 deer lives around and move on both sides 
of the river. This demonstrates the ability of these deer to move in "Japanese steps", going 
from one forest island to another, on both banks of the river, from Baday-Tugay. In addition to 
deer, this area is home to jackals, wild boars and many migratory birds.  

Without waiting for the classification of the reserve, the ecology committee had used the funds 
of the "National Program of Aral Sea Basin Development" to build an office with laboratory and 
a luxurious enclosure constituted of a nursery and three enclosures of 3.5, 0.4 & 0.4 ha, for a 
total of 4.3 ha. The fence has a cement base 60 cm high and wide and a structure in grid panels 
3 m high, above the foundation, held by metal tubes 10 cm in diameter, spaced 3m. The set 
would have a discounted cost of about $ 1 million.  

The manager hopes to receive deer from the LABR so that they can be multiplied before 
releasing in the protected riparian forest. The enclosure would also allow viewing by the public 
(it is located 30 minutes from Urgench) and scientific work on the study of deer, led by 
scientists and students of the university. 

  

Figure 20: Zoom on Yangibazar pen 
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4 CAPACITY BUILDING 

Deer population was estimated using distance sampling foot count method (Buckland & al 
2005, Buckland & al 2015). Distance sampling is a widely used methodology for estimating 
animal density or abundance. This method is based on the sampling of objects (in this case 
animals) detected along a linear path called transect line or transect 

 

Figure 21: Training workshop at the LABR office 

Field teams were trained to manipulating the compass, rangefinder and GPS and how to fill-in 
the field sheet (see Annex 38, 39, 40 and 42). Throughout the subsequent fieldwork, the 
designated 6 local observers gradually acquired the necessary skills to use the equipment and 
fill in the forms 

Just after the fieldwork (October 23rd), D. Cornelis & V. Gond gave a 2hours lecture at Urgench 
University to 15th Master Students and teachers. The presentation covered the concept of the 
Line Transect method and the preliminary results of the survey. This exchange gave rise to 
many questions from students.  

 

Figure 22: Lecture at Urgench University 

The same talk was given to 3 members of the Environmental Committee at Tashkent on 
October 24th.  
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5 ADDITIONAL FIELD OBSERVATIONS 

5.1 Vegetation dynamics  

During fieldwork in the Southern core area of LABR (Baday-Tugay) where the bulk of the deer 
population ranges, the mission team was very surprised by the intensity and extent of damage 
caused by deer to natural vegetation, especially to forest regeneration. No specific sampling of 
the damage was undertaken during the mission. However, we roughly estimate the proportion 
of trees severely affected, dead or dying at 10% and the proportion of trees affected but with a 
good chance of survival at 15%. In the Southern core area of LABR, a very high proportion of the 
seedlings or suckers are eaten and regeneration of the forest is thus stopped. 

 

Figure 23: Debarking and browsing of shoots on a poplar strain, typical of the Southern core area of LABR  

 

Such a situation strongly contrasts with vegetation dynamics in the Northern core area of LABR 
where deer is currently absent and where forest regrowth is clearly visible. 

 

Figure 24 : State of natural regeneration in the Northern core area of LABR (Nazarkhan) 
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5.2 Additional wildlife observations 

During fieldwork in the Southern core area of LABR, the team mission 6 golden jackals, a dozen 
pheasants, unidentified raptors, many corvids, magpies, seagulls and many tracks of badgers. 

 
 

The Northern core area of LABR was not surveyed. However it is worth noting that tracks of the 
following species were observed during a short field visit: wild boar, rabbits, badgers, jackals 
and domestic livestock.  
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6 DISCUSSION  

The distance sampling foot-count in LABR implemented in October 2019 returned an estimate 
of 2112 Bukhara red deers [1320 – 3344, 95% CI]. Producing accurate population estimates 
using this method requires a minimum of 60 to 80 contacts per survey (Buckland et al. 2005, 
2015). In this study, the number of contacts (127 observations) was well over the minimum 
required to model detection functions and to obtain reliable estimates. Results show that the 
sampling design (transects spaced 1400m apart, 2x216m bandwidth) made it possible to cover 
31% of the study area, which is a fairly good sampling rate. In this study, sparsely distributed 
herds occurring in little clusters (2.5 individuals on average) provided favorable conditions for a 
line transects design. Habitats of the Southern core area also provide suitable visibility 
conditions for deer observations, except the dense thickets located in the south-western 
section (transects n°11 & 12) where a undefined number of observations were missed. In this 
section, the assumption of a 100% detection of the animals present at zero distance from the 
transect line was not respected. As a consequence, the estimate of the population size that our 
study provides is likely underestimated of a few percent. 

Since the line transect survey method differs from those previously implemented, the 2019 
estimate should not be compared with them, or aggregated to them. Although no access to 
technical reports was possible during the mission, we were explained locally that road counts 
are implemented annually in LABR. If implemented in a standardized way, this index method 
may be useful to detect trends in population size but is not appropriate to estimate absolute 
figures of abundance because many animals are missed. 

Results show that the deer reintroduction experience undertaken 33 years was a conservation 
success: from an initial pool of 12 animals, over 2000 range in LABR today. However, this 
success hides a severe problem: the population is confined in area of 88km2 (about 12% of 
LABR area) with a density of about 24 individuals/km2. This figure is very high and differs of an 
order of magnitude from those observed elsewhere in the red deer distribution range. The 
Southern core area of LABR (previously Baday-Tugay Reserve) is surrounded by cultivated, 
semi-desert or built-in areas, with no possibility for the deer population for area expansion or 
migration.  

In LABR, the deer population currently benefits no regulation process. The size of the area is no 
large enough to host predators, except jackal. Although jackals were shown to predate young 
fawns, their contribution to deer regulation appears clearly insufficient. Regulated hunting is 
also prohibited due to the conservation status of Bukhara deer in Uzbekistan. 

This situation has ecological consequences for the deer population itself, and for Tugay 
ecosystem. In a context of high density, the deer population of LABR is exposed to population 
crashes due to climatic events or disease outbreaks. The latter risk is also likely to be amplified 
by a strong inbreeding due to the reintroduction of a very limited number of individuals. High 
deer densities also have ecological consequences for the Tugay forest in the Southern core area 
of LABR, where an absence of forest regeneration due over-browsing is observed. Although 
forest regeneration can be compromised by other factors (ex: changes in rainfall regime or in 
underground water level), the contrast with forest regeneration dynamics observed in the 
Northern core area (where deer is absent) clearly shows the role played by deer in the 
regeneration process in the Southern core area. 

A high-density context also has strong socio-economic implications for rural populations and 
local authorities. Two recent studies of the socio-economic interactions between local 
populations (Huet, 2019; Couetil, 2020) report that many farms adjacent to LABR (eg. Tallyk and 
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Jumurtau forests) face severe damages caused by deer feeding on crop fields and vegetables. 
Farmers therefore try to counter deer intrusions by their own means (surveillance platforms, 
barriers, corn fields to feed deer, etc.). Beyond, a total absence of regulation also generates 
opportunity costs for the LABR and local authorities because no sustainable use of deer in made 
(in terms of from meat, velvet, or trophies). 

7 RECOMMENDATIONS 

Although the ecological carrying capacity of riparian forest ecosystems of Central Asia may be 
higher than elsewhere in the red deer distribution range, the worrying absence of Tugay forest 
regeneration is symptomatic of a strong ecological imbalance. Bukhara deer population should 
also be considered in terms of social carrying capacity (i.e. the density threshold beyond which 
the species generates coexistence problems with humans). As a basis for comparison, deer 
populations ranging in Western Europe are generally maintained below a threshold of 1.5 to 3 
individuals /km2 in order to limit human-wildlife conflict (damage to production forests, crops, 
etc.).  

Maintaining a population of 2000 deers (24/km2) in the Southern core area of LABR is clearly 
not compatible with objectives of conservation of Tugay forest ecosystem and with a peaceful 
coexistence with riverine populations of LABR. According to local deer ecologist (N. 
Marmazynskaya) the ecological carrying capacity of Tugay ecosystems would be around a 
minimum of 15ha per deer. Put differently, the Southern cores of LABR could sustainably host 
around 6.7 individuals/km2 or 590 individuals based on an available habitat area of 88 km2 
(Table 3). Maintaining the population at this constant level would require removing around 106 
animals per year out of the area. Note this estimation is based on the average annual 
population growth rate of 18% observed in the Southern core area between 1999 and 2011 
(see section 1.2). 

 

 Area Carrying capacity Annual Growth 

Southern Core 88 km2 590 deer 106 deer 

Northern Core 33 km2 220 deer 40 deer 

Table 3: Carrying capacity of Bukhara deer in LABR core area 

Several options (non-mutually exclusive) are possible relieve the current pressure on the 
southern core area:  

Translocation towards the Northern core area of LABR 

According to local carrying figures from N. Marmazynskaya, the Northern cores of LABR could 
sustainably host around 220 individuals, based on an available habitat area of 33 km2. 
Maintaining the population at this constant level would require removing around 40 animals 
per year out of the area (Table 3). We recommend translocating 60-80 deer towards the 
Northern cores of LABR. On this basis, and assuming an average annual growth of 18% without 
population regulation, the maximum carrying capacity could be reached in 6-8 years.  

Translocation towards other areas 

Assessing the potential for translocating part of the deer population elsewhere in Uzbekistan or 
in Central Asia was out of the scope of this study. A previous assessment undertaken at the 
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scale of Uzbekistan showed that several areas were potentially suitable for restocking deer 
(Marmazinskaya 2012).  

Tugay forests were studied and several massifs suitable for the Bukhara deer identified in the 

upper current of the Amu Darya River (Chikin et al. 2008; Marmazinskaya 2009; Marmazinskaya 

2011b) in the course of the project "Conservation of tugay forests and strengthening the 

protected areas system in the Amu Darya Delta in Karakalpakstan" financed by UNDP-GEF and 

the Government of the Karakalpakstan Republic. It is recommended that reintroduction begins 

to the south-east of the Aral Sea (the Amu Darya Delta and adjacent areas of the former bottom 

of the Aral Sea - the Akpetki Archipelago (Karabail) and the former Zholdyrbas bay. Some of the 

tugay massifs at the southern margin of the Aral Sea proposed for reintroduction were included 

in the Nizhne-Amudaryinsky State Biosphere Reserve that was established in 2011. In 

Uzbekistan, promising areas for deer release are the Dalverzinskoye game management 

preserve (middle current of the Syr Darya River, 21,000 ha) and the Karakir sanctuary (Kyzylkum 

desert – extensive reed beds around lakes; groves of saxaul, Calligonum, and saltworts in the 

desert portion of the reserve, 30,000 ha). Positive experience of the Romit Nature Reserve 

allows further introduction work in mountainous areas. This can be implemented in the 

Surkhansky Nature Reserve - the Vandob area (Lim, Marmazinskaya 2007). 

Extract from Marmazinskaya 2012 

The potential for restocking other areas in Central Asia it also be urgently considered under the 
CMS MoU on Conservation and Restoration of Bukhara Deer signed by Kazakhstan, Tajikistan, 
Turkmenistan and Uzbekistan, the CMS Secretariat, WWF and CIC (CMS, 2016).  

As mentioned above, this MoU provides an intergovernmental framework for governments, 
scientists and other stakeholders to monitor and coordinate ongoing conservation efforts 
(Vagg, 2015). In addition, an action plan has been established, aiming to, inter alia, restore the 
range and number of suitable habitats for the subspecies (CMS, 2002).  

Regulation of LABR deer population 

In the Southern core of LABR, reducing the deer population to an ecologically and socially 
tolerable density implies removing 70% of the population (i.e. 1500 animals). Part of the stock 
(to be defined) can probably be moved to restock other protected areas in Uzbekistan and 
Central Asia.  

Whatever this translocation potential, regulated hunting is necessary to control natural 
population growth within the LABR and the remaining stocked areas. In Uzbekistan, hunting of 
species listed on the Red Data Book of Uzbekistan is permitted with species dispensation from 
the Council of Ministers (Mallon, 2013). This option should be investigated as a way to 
overcome the urgency of regulating deer population in the absence of an appropriate legal 
framework. Advocacy should also be built to facilitate the adaptation of the legal framework for 
a review of the conservation status of Bukhara deer and allow adaptive management though 
hunting run by state services and/or sport hunting. A mechanism to compensate for losses 
incurred by the populations living along the LABR could be put in place through the sale of by-
products (meat, antler, etc.). 
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WAY-FORWARD (2020) 

The following actions could be undertaken during first half of 2020 on possible financial 
remainders of the ongoing GIZ project and complementary national or international funding: 
- Facilitate the organization of a round table on Bukhara deer in Tashkent or Nukus, in order 

to investigate options for restocking some areas at national and international scale and 
debate options for an adaptive management and a sustainable use of Bukhara deer. This 
event could be organized under the auspices of CMS MoU on Conservation and Restoration 
of Bukhara Deer with the presence of International donors. 

- Build capacity for deer population management in Uzbekistan, including capacity for deer 
translocation. Starting with a translocation to the Northern core of LABR is likely the most 
pragmatic and visible option to consider. For this purpose, a road map is to be set-up in 
terms of capacity building and renovation of existing infrastructure (habituation pens).  

- Design and formulate a project aiming at managing deer population at a national scale, 
including restocking of new areas and adapting the legal framework regarding a sustainable 
use. 
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9 ANNEXES 

9.1 Agenda of the mission 

 

Date  Activity Accommodation 

October 13th  

 

- Travel to Tashkent 
- Arrival of R. Peltier & V. Gond 

Tashkent 

October 14th  

 

- Meeting with GIZ and with representatives 
of Environmental Committee. 

Tashkent 

October 15th  - Arrival of D. Cornelis 
- Early flight to Urgench 
- Meeting with KRASS  
- Field work and accommodation 

arrangements 

Urgench 

October 16th  - LABR : Meeting with LABR staff and capactiy 
building 

Urgench 

October 17th  - Deer counting (Transects n°1, 2, 3) Urgench 

October 18th  - Deer counting (Transects n°4, 5, 6) Urgench 

October 17th  - Deer counting (Transects n°7, 8, 9) Urgench  

October 20th  - Day off Khiva 

October 21-  - Deer counting (Transects n°10, 11, 12)  
-  

Urgench 

October 22th  - Deer counting (Transect n°13)  
- Visit of Nazarkhan pen. 
- GPS recording of tracks missing on LABR 

map 

Urgench 

 October 23th  - Visit of Yangibazar Reserve and pen 
- Data encoding and processing 
- Lecture at the University of Urgench.  

Urgench 

October 24th - Early flight Urgench-Tashkent 
- Meeting with GIZ, KRASS and 

representatives of Environmental 
Committee 

Tashkent 

October 25th  - Travel from Uzbekistan to France  
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9.2 List of participants 

 

9.2.1 International team  

 

Family name First name Organization Function Mail 

Cornelis Daniel  Cirad, Montpellier, 
France 

Wildlife 
ecologist- 
forest 
engineer  

daniel.cornelis@cirad.fr 

Gond Valery  Cirad, France Geographer valery.gond@cirad.fr 

Peltier Régis  Cirad, France Forest 
engineer 

regis.peltier@cirad.fr 

 

9.2.2 National and GIZ team 

 

Family name First name Organization Function Mail 

Milow Caroline GIZ-Regional Project for 
Ecosystem Based Land 
Use & Ecosystem 
Conservation in Lower 
Amu Darya 

Project 
Manager 

caroline.milow@giz.de 

 

Kamalova Mukhabbat GIZ Management mukhabbat.kamalova@
giz.de 

 

Shukurov Jasur GIZ Logistic jasur.shukurov@giz.de 

Kan Elena  NGO KRASS Environment
al 

education 

kanelena@gmail.com 

Rudenko Inna  NGO KRASS  irudenko@mail.ru 

 

Sin Liliana NGO KRASS Director Liliana.sin66@mail.ru 

Sultanov Murad NGO KRASS GIS specialist s.murad@mail.ru 

Sherimbetov Khalilullo State Environmental 
Comittee 

Director of 
dpt. For 
Biodiversity 
and 
protected 
areas 

 

Chernogaev Eugeniy State Environmental 
Comittee 

  

mailto:daniel.cornelis@cirad.fr
mailto:valery.gond@cirad.fr
mailto:regis.peltier@cirad.fr
mailto:caroline.milow@giz.de
mailto:mukhabbat.kamalova@giz.de
mailto:mukhabbat.kamalova@giz.de
mailto:jasur.shukurov@giz.de
mailto:kanelena@gmail.com
mailto:irudenko@mail.ru
mailto:Liliana.sin66@mail.ru
mailto:s.murad@mail.ru
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Shadimetova  Gulshad State Environmental 
Comittee 

  

Xuranov  Farrux State Environmental 
Comittee 

Head Dpt 
Kadastre & 
Monitoring 
of Flora & 
Fauna 

 

Musaev Ibrahimov  State Environmental 
Comittee 

Intern  

Atadjanov Atanazar  Yangibazar reserve Director  

Tleumuratov Elmurat  LABR Interim 
Director 

 

Tureev Akilbek  LABR deputy 
director on 
science  

 

Aytimbetov Mahmud LABR senior 
science 
officer 

 

Mamutov Halbay LABR science 
officer 

 

Musrepov Kayrbek LABR science 
officer 

 

Nuraliev Jangabay LABR senior ranger  

Matkurbanov Aziz LABR ranger  

Kalmuratov Joldasbay LABR Ranger  

Nuraliev Konakbay LABR Ranger  

Nuraliev Boranbay LABR Guard  

Hudaybergen
ov 

Bayram LABR Guard  
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9.3 LABR training workshop: list of participants 

 

1. Tleumuratov Elmurat - interim director  
2. Tureev Akilbek - deputy director on science  
3. Aytimbetov Mahmud - senior science officer 
4. Mamutov Halbay - science officer 
5. Musrepov Kayrbek - science officer 
6. Nuraliev Jangabay - senior ranger 
7. Matkurbanov Aziz - ranger 
8. Kalmuratov Joldasbay - ranger  
9. Nuraliev Konakbay - ranger 
10. Nuraliev Boranbay - guard  
11. Hudaybergenov Bayram – guard 
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9.4 Census data collection sheet guidelines (Uzbek) 

 

ХАЙВОНЛАРНИ САНАШ НИТИЖАЛАР ФОРМАСИНИ ҚАНДАЙ ТЎЛДИРИШ КЕРАК? 

Чап юқори қисми 

1 – Кузатувчининг исмини ёзинг  

2 – Сана ёзинг, Санашнинг бошланғич ва тугатиш вақтини ёзинг  

Ўнг юқори қисми 

1 – Транзектани номерини ёзинг, азимутни ва GPS номерни тўлдиринг 

2 – Санашнинг бошланғич ва тугатиш (транзектани утгандан сўнг) GPS координаталарни 
ёзинг  

Асосий жадвал 

Хайвонни кузатсангиз: 

1 устун  – вақтни ёзинг 

2 устун – хайвон турини ёзинг 

3 устун – эркак буғунинг сонини ёзинг 

4 устун – уррочи сонини ёзинг  

5 устун – буғунинг боллари сонини ёзинг (бахорда тўғилганлар) 

6 устун –агар жамини хисоблаш учун вақтингиз бўлмаса, тахминан ёзинг (<5 ; <10 ; <20 or > 
20) 

7 устун – кузатган хайвонларнинг жами сони 

8 устун – хайвонларгача масофа  Buschnell tool ускунаси ердамида ўлчанган, метрда 

9 устун – азимут  Suunto tool ускунаси ердамида ўлчанган, градусда (0  -- 360) 

10 устун – кузатган буғуларнинг хулк-атвори:  L = ётиш, S = туриш, W = юриш ёки  R = 
югуриш 

11 устун – GPS нуқтасини ёзинг, Garmin tool ускунаси ердамида аниқланг 

12 устун – ўсимлик билан қоплашни ёзинг:  DF = қалин ўрмон , OF = очиқ ўрмон,  DS = 
ўсимликли қумли ер, OS = ўсимликсиз қумли ер  

13 устун – Агар кўшимча маълумот бўлса, Изоҳда ёзинг. Участка ҳақида (канал, кўл, очиқ 
майдон, ва ҳаказо); кўшимча кузатган хайвонлар (қушлар, бошқа хайвонлар)  

Транзекта тугаса: 

1 – пастда сана ёзинг 

2 – учатка (транзекта) номерини ёзинг, ва сахифанинг рақамини. 

Энди, тўлдирилган жадвални яна бир марта текширинг.  
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9.5 Census data collection sheet guidelines (English) 

 

HOW TO USE THE FIELD SHEET? 

 

Header left 

1 – write the names of the observer 

2 – write the date, the start time and the final time (when the transect is finish) 

Header right 

1 – write transect number, azimuth and GPS position of the start 

2 – write GPS coordinates for start time and when finish the transect write the GPS final 
coordinates 

Main table 

When an observation occurs: 

1 column – note the time 

2 – indicate the species 

3 – number of males 

4 – number of females 

5 – number of fawns (born last spring) 

6 – if you don’t have time to count the number please write the approximatively number (<5 ; 
<10 ; <20 or > 20) 

7 – total number of individuals 

8 – distance from animals measured by the Buschnell tool in meters 

9 – azimuth measured by the Suunto tool in degrees (from 0 to 360) 

10 – how were the deers when observed? Lying , Standing, Walking or Running 

11 – enter the number of the GPS point marked by the Garmin tool 

12 – enter the land cover type between you and the deers. Dense Forest, Open forest, dense 
steppe or open steppe. 

13 – please feel free to make remarks if any. Particular position (canal, pond, bare soil, etc.) 
special species in presence (type of birds, carnivores etc.) 

When the transect is finished do : 

1 – write the date at the bottom of the sheet 

2 – write the number of the transect and the page number(if more than one). 

Finally check if the field sheet is properly completed before to store it. 
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9.6 Census data collection sheet (Uzbek) 
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9.7 Census data collection sheet (English) 
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9.8 Survey parameters 

 

OBSERVATOR 1 OBSERVATOR 2 OBSERVATOR 3 DATE TRANSECT LENGTH (M) AZIMUT START TIME END TIME 

V. Gond Halbay Juldasbay 
17/10/2019 2B 1850 South 7:35 8:30 

17/10/2019 1B 2499 North 8:55 9:50 

D. Cornelis Tureev Agilrek Nuzaliev Qonaqbai 
17/10/2019 2A 3138 North 7:30 9:55 

17/10/2019 1A 2198 South 11:02 11:46 

R.  Peltier Musrepov Kayrbek Matkurbanov Aziz  17/10/2019 3 4563 South 7:35 9:20 

D. Cornelis Tureev Agilrek Nuzaliev Qonaqbai 18/10/2019 4 4396 North 7:45 9:55 

V. Gond Judalsbay Mahmud 18/10/2019 5 5280 North 7:25 10:32 

R.  Peltier Musrepov Kayrbek Matkurbanov Aziz  18/10/2019 6 5230 North 7:26 9:29 

R.  Peltier Musrepov Kayrbek Matkurbanov Aziz  19/10/2019 7 4472 North 8:30 10:32 

V. Gond Xardau Mahmud 19/10/2019 8 4389 North 8:30 10:46 

D. Cornelis Tureev Agilrek Nuzaliev Qonaqbai 19/10/2019 9 4019 North 8:45 10:34 

R. Peltier Musrepov Kayrbek Matkurbanov Aziz  21/10/2019 10 3330 North 8:12 9:48 

D. Cornelis Tureev Agilrek Nuzaliev Qonaqbai 21/10/2019 11 7415 North 8:15 11:30 

V. Gond Xardau Mahmud 21/10/2019 12 7613 Nord 8:00 11:19 

V. Gond Xardau Mahmud 22/10/2019 13 4839 130° 8:18 10:20 

 

 


