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Physiology: 
• Concentration of biologically- active compounds  in velvets (concentration in 

1,7 times higher then that of traditional species - sika deer  and Siberian wapiti 
–”maral”)  

• Reversed moulting and rutting periods 

• Adaptation to very poor diet 

Behavior / acoustic communication 
• Rutting activity; 

• Size of reproductive groups; 

• Level of aggressiveness; 

• The only true deer species, forming a true lek  (in understanding of “The 
evolution of ungulate leks” after Clutton-Brock et.a., 1993) 

Subspecies-specific characteristics of this 
form of deer: 



Unusual for other red deer subspecies order of 
different phenological processes)  

European and Siberian subspecies: 
Cleaning of velvets & autumn shedding –
before, after – rutting and reproduction, 
exhausting dominant males 
BD -  natural populations: 
Cleaning of velvets - rutting and 
reproduction, NON- exhausting dominant 
males - autumn shedding  
BD – process of adaptation to new 
conditions: Cleaning of velvets & autumn 
shedding –before, after – rutting and 
reproduction, NON-exhausting dominant 
males 
 

Males: summer/autumn -three major 
physiological processes, connected with 
important hormonal changes and  energy-
consuming - never overlap : 

• Cleaning of velvets 

• Autumn shedding 

• Rutting period/reproduction 
 



 
  Materials and method:  

The study of the species ecology, behavior, population dynamics of  
Bukhara deer  (Cervus hanglu bactrianus Lydd.)  covers the period  
since 1972 till 2015;Comparative analysis of behavior and acoustic communication was 

conducted in populations which varied in  
(a) geographical location, in total more then 1000 km from the North to 

the South,  more then 1500 km – from the West to the East: 
Tajikistan  (3 sites) 
1 –Tigrovaja balka,  
2 – Romit 

Kazakhstan (2 sites) 
3 - Karatchingil, 
8 –Turkestan, Syrdaria 

Uzbekistan (3 sites) 
4 - Kyzylkumskii,  
5 - Badai-Tugai,  
6 – Zarafshan 

and Turkmenistan  
(3 sites) 
7- middle reaches  
of Amudaria-Gorelde 



Materials and method (cont.) : 

(b) Repeated research in one population – with different 
number/population density; 

(c) phase of the population development (growth, stabilization, 
decline, etc.), e.g. NATURAL POPULATIONS 

(d) type of habitats; 

(e) particular ecological conditions of the year;  

(f) population origin (natural, reintroduced, introduced) – e.g. 
RECENTLY  INTRODUCED GROUPS 
 



Methodologies (cont.): 
Acoustic activ ities
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Рисунок 6. Караченгиль.Динамика суммарной 
акустической активности.
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• Mapping of acoustic communication (all 
active period of the day / all active season);  

• Recording and acoustic analyses of the 
vocalizations;  

• Visual registration of animals on the routs 
(including size of the groups, sex-age ratio);  

• Registration and mapping of traces.  

• Visual long-term observations of individually 
recognized animals (behavior, phenology, 
etc.);   

                        
 



Subspecies-specific characteristics: pure leks – 
registered for non other red deer subspecies 

А - Red deer: 

• А1-pre-reproductive 
period;  

•А2- reproduction 

В – Bukhara deer: 

•В1- pre-reproductive 
period  

•В2- lek 

В3- reproduction 

•В3а – normal 
population structure 

•В3b- extra males 



Population- dependent dynamics of 
acoustic activity 

Time dynamics of rutting activity has: 

• Subspecies-specific characteristics (typical period of rut in September , 
with the perk of activity – 14-17 September) 

• Population-dependent characteristics (individual activity of roaring, length 
of roll-call  period –BEFORE reproduction) 



Additional detailed observation – deer in pens in new 
reintroduction sites – Zarafshan, Uzb.,  Turkestan, Kaz. 



Dynamics of populations’ development 
.  

1- initial adaptation 

2- the first phase of population growth, delay of rutting period  

3 – complete adaptation, typical phenological order of rut 

Zarafshan 



Subspecies-specific characteristics of  acoustic 
communication 

Three modifications (distinguished for all subspecies) of 
roaring: 

“Appeal” (A), “approaching” (C), “contact” (B) (various 
motivations) 

Type of modulations: 

 Low frequency and high frequency component– independently 
modulated  in one and the same signal 

 



Subspecies-specific characteristics of  
acoustic communication (cont.) 

Time characteristics:  
•  number of sounds in series,  
•  length of sounds 
Frequency characteristics : 
• basing frequencies, 
• dominant frequencies, 
• harmonic or formant structure, 
• type of modulations 
•   

 



Population- dependent characteristics:  
size of groups/ harems;  
ratio of modifications of signals 
 

Typical for BD : 

   1-3 females in a harem, no aggressive 
demonstrations towards sub-adults; during the 
peak of rutting activity: 10-15 % of “contacts”, 
50-60% of “approach”, 25-30 % of “appeals” 

Low density population – practically no “contacts” 

High density, high percentage of males – very 
high percentage of “Contacts” and “appeals” 

etc… 

 



Modern genetic analysis  
C.e. yarkandensis, C.e. Bactrianus  - a special encient 
group (Ludt e.a.., 2004): “A very high probability for the 
existence of two different species of red deer with three 
subspecies in Asia and America (Eastern Red Deer) and 
four subspecies in Eurasia (Western Red Deer) and 
additional one or two primordial subspecies in Central 
Asia (Tarim group:). The origin of the genus Cervus 
seems to be in Central Asia near today’s Hindu Kush”.  
 



IUCN – new 
systematics 

 

 



Brief historical review 
The endemic of Central Asia – Bukhara deer (BD) was seriously threatened already in 

1960-th, to a great extent  – because of habitat destruction.  
Disappeared from  Tedjen, Murgab,  Lower Amudaria,  Zarafshan,  all Syrdaria valley 

(1962),  Ily…. 
Activities on the species restoration in 1960-th-70-th: by 1989 there were about 900 

BD totally in all groups, with potential for population growth up to   4000 – 5000 animals. 
Our survey,  published in 1989, became in 2000-2001 the base for BD MOU and Action 

Plan Development (CMS / Bonn Convention) 
 
 
 



Variability of opportunities 
 

• Habitat destruction along Amudaria (10% of riparian 
forests rests) 

• Recovery of riparian forests in Syrdaria and Ily 
valleys 



Second phase of population decline – 
threat of extinction 

• After the break of the former Soviet Union only 350 BD rested in all populations 
throughout the area - as a result of poaching.  

• Major groups – in Amudaria river valley –common threat in case of various disasters 



Major reason of decline in 1990-th 

Period of transitional economy : 
• Lack of food,  
• Very limited  family income 
• Lack of  fuel (destruction of habitats) 
 
 



Approaches to species restoration 
• Improving of ecological conditions / ecosystems 

restoration 
• Ensuring territorial protection – support to  protected areas  
• Ecological corridors – to ensure safe migrations – based 

on ECONET desighn 
• HD activities – ecological education, capacity building 
• Political instruments – CMS 
• Reintroduction 
 
Control  
of efficiency  
- monitoring 



Turkmenistan 

Central Asian Programme WWF Russia 



Turkmenistan (cont.) 

Central Asian Programme WWF Russia 



 

 

Uzbekistan: 

Central Asian Programme WWF Russia 



Uzbekistan 
(cont.) 

Central Asian Programme WWF Russia 



Uzbekistan (cont.) 

Central Asian Programme WWF Russia 



  Uzbekistan (cont.) 
- reintroduction 

Central Asian Programme WWF Russia 



  

Adaption to 
the life in the 
wild 

Central Asian Programme WWF Russia 



Amudaria delta – all possibilities for 
expansion of the species area ensured 

Uzbekistan (cont.) 

Central Asian Programme WWF Russia 



Tajikistan: 
Natural water 
supply regime 
restoration 

Central Asian Programme WWF Russia 



Central Asian Programme WWF Russia 



Central Asian Programme WWF Russia 



Water returns to the lakes 

Central Asian Programme WWF Russia 



And lakes are full again. 
7 year monitoring of the stable situation after the 
end of the project 

5-Mar-18 / 36 Central Asian Programme WWF Russia 



Tajikistan (cont). 

Central Asian Programme WWF Russia 



Kazakhstan – 
reintroduction – middle 
reaches of Syrdaria 

Central Asian Programme WWF Russia 



Cooperation with the government 
– funding of additional 
translocations, increasing pens, 
etc. 

Kazakhstan (cont). 

Central Asian Programme WWF Russia 



Animal releases 

Kazakhstan (cont). 

Central Asian Programme WWF Russia 



 
All restoration activities are accompanied by  
species monitoring.  

 



10 populations in 4 countries:  
from 350 in 1999 to 1900 in 2011, around 
3000 in 2015, including:  
 
•Uzbekistan - in 4 sites - from 180-190– to 1500;  
•Kazakhstan – 2 sites - from 80 to 350,   
•Turkmenistan – 8 sites –  
from 50 to 150, 
•Tajikistan – 2 sites –  
from 30-50 to 180.  
 

Successful reintroduction 
process is on-going in 3 sites 

Зарубежная программа Result of 15 years 
restoration activities: 

The latest 
WWF census 

Central Asian Programme WWF Russia 



My colleagues – team-leaders in CA 
countries 

 
 
 
      

 
 
 
      



Methodology of 
reintroduction 

• https://new.wwf.ru/en/resourc
es/publications/booklets/tech
nical-guidelines-for-
restoration-and-
reintroduction-of-the-bukhara-
deer-in-its-natural-environme/  

 



Future – modelling as a part of tiger project 

 

 



•   

Thank you 
for your 
attention ! 

http://www.wwf.ru/asia/ 
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