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(QJ Subspecies-specific characteristics of this
"WF  form of deer:

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)



wwe Morphology : subspecies specific form of antlers

After Geptner et.a., 1961.:
( 1-3 - European forms
4-9 - Sibirian wapities

10-11 - bukhara deer

&2 w BUT:
Ecologically specific size and weight
gﬂ of antlers:
Statistically significant - lager antlers

+30-50%- Romit (mountain forests —
different diet)

+20-35% -Karatchingil — additional
artificial feeding



‘.@, Unusual for other red deer subspecies order of
WWF : : -
different phenological processes) b

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

* Cleaning of velvets 1 - cleaning of velvets — < —
* Autumn Sheddmg 2 — autun shedding — "=
 Rutting period/reproduction 3 ruting period — -
European and Siberian subspecies:
Cleaning of velvets & autumn shedding - A, Cycle typical for European and Siberian groups of subspecies:
before, after — rutting and reproduction,
i i e ey
exhausting dominant males e

BD - natural populations: S

B. Cycle typical for natural populations of Bukhara deer:

Cleaning of velvets - rutting and

reproduction, NON- exhausting dominant a
males - autumn shedding —— P

BD — process of adaptation to new
conditions: Cleaning of velvets & autumn
shedding —_before, after — rutt!ng and | P—

reproduction, NON-exhausting dominant e
males

C. Cycle registered in the groups of BD during adaptation periods:



wwi Materials and method:

The study of the species ecology, behavior, population dynamics of

Bukhara deer (Cervus hanglu bactrianus Lydd.) covers the period LA e

since 1972 till 2015;Comparative analysis of behavior and acoustic communlcatlon 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:

v Tajikistan (3 sites)
1 —Tigrovaja balka,
2 — Romit

v'Kazakhstan (2 sites)

3 - Karatchingil,
8 —Turkestan, Syrdaria

v'Uzbekistan (3 sites)
4 - Kyzylkumskii,

5 - Badai-Tugali,

6 — Zarafshan

v’and Turkmenistan
(3 sites)

7- middle reaches

of Amudaria-Gorelde
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Materials and method (cont.) :

WWE

(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
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wwi  Methodologies (cont.):

. berof calls

400

350

300

250

200

Acoustic activities

el

e 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.);
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‘.@‘i Subspecies-specific characteristics: pure leks —
WWF . .
registered for non other red deer subspecies

A - Red deer:

Al A2
@8 ‘O. i e Al-pre-reproductive
A ] period,;
() - home ranges of female zroups
*A2- reproduction
O

B — Bukhara deer:

*B1- pre-reproductive

B-1 B-2 B-3a period
B2- lek
%) . |
® OA ] & B3- reproduction
" el 3 x
(R TN B «B3a — normal

population structure

B3b- extra males



..y Population- dependent dynamics of
wwf acoustic activity
Time dynamics of rutting activity has:

e 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)

3000+

2500 -

:

g

Number of calls

g

g
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Dates



S-&ﬁ Additional detailed observation — deer in pens in new
reintroduction sites — Zarafshan, Uzb., Turkestan, Kaz.
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WWF

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
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wwe SUbspecies-specific characteristics
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

Bukhara deer
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L
Q@‘J Subspecies-specific characteristics
WWF  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

S

Geographical vanability of the number of
sounds in series:
x 3 » 1 - 4 -European forms,
5 - Bukhara deer
6 -8 - sibirian wapities

A% 4 F3 ‘ trs 5 ¥z 7

i

92 |-

2 ) Geographical vaniability of the length of

) single sounds 1n the rutting call of red deer
° -/:,r;.- rzq PETF BT F20E F208 12TV 12345 |
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‘@.“ Population- dependent characteristics:
wwf  Size of groups/ harems;

. 0 (Ao - - Tigrovaja balka
ratio of modifications of signals |.
| —
Typical for BD : S
st 'y A
1-3 females in a harem, no aggressive V W \+
demonstrations towards sub-adults; during the |¢ « ¢ ¢ & & & & & & &
peak of rutting activity: 10-15 % of “contacts”,
50-60% of “approach”, 25-30 % of “appeals” 6 Romit
Low density population — practically no “contacts” | Iﬁ\
" % Y
High density, high percentage of males — very e — — e —
high percentage of “Contacts” and “appeals” S TR R
etc... : Al
Karatchingil
t—=2
12 i )
i R .
= ] [ ol
2 ff ‘1 /H \1
3] T v b
o Ju N e . e NV

Dominant frequencies



; Pleistocene migrations of deer and variability

wwm  Of acoustic characteristics of rutting-calls
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WWE 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”.

Ludt eta, 2004 . - -
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Cervinae constructed nsing maximum-likelihood with GTR +G model (Rodrigez et al,, 1990) with a y shape parameter of
ete sequences from the cytochrome b of mitochondrial DNA. Bootstrap (Felenstein, 1985) support indices that were upheld in
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IUCN — new
systematics

Kingdom Fodam Class Onder Yamihy
ANIMALIA CHORDATA  MAMMALIA CETARTIODACTYLA CERVIDAE

Sciontific Name: Cervas conadenshy
Species Authority: Erslebon, 1777
Common Name's:
Costichy e Wapiti Alban Wapiti. Insbea Manchurian Wapiti, Merrisn's Wapiti, Tuke EIL,
5 Sboran Wapiti, Taen Shan Wi, Shou, McNeil's Deer
Fyoch Cerf Wapai

Spansh Liapits
Hery we vevogalse e fallowing sadspectes and 1helr déstritwrions ar follows:
C. ¢ conndensis - N America
C. ¢ alashamcus - N Chino
C. ¢ swoodes - California
Tasemonie Notes: C. ¢ roosavelti - Vancosver khind, Wachington state and Oregon

C. ¢ whaicus - NE Kazakhstzon and N Xinjiang 10 § Sieria aml N Mongolia
C. e osthopypus — SE Siberis, Thoanbind, Manchurs
C. o mmcoalll - Lydehker 1909 (Central gad W Chisa (N Qisghai, L,
Shaunxi, W Swchuan and E Xoang))
C.comallichii - G Convier 1323 (SW Clima (SE Nixang )\ #huiton)
Sclemtific Name! Cervas claphus
Speches Authority: Linsacus, 1758
Common Name's:
Eoglish  — Red Deer, Westom Red Deer, ElL,
Freech Cerf Elaphe,
Sponed Ciervo, Caervo Rogo
Several mbspecnes of Western Rod Dieer Iave been recogaized with therr ranger
o folora:
C. e clapliues; Treland, Groa Beitaes,  contmeriad Europe
C. ¢ torbaris: Atlas Moumsine | Algars, Tamsa)
Tauxonomie Notes: C. e conaanus: Comsua (exstinl, relntroduced in 1985), Sardinia
C. ¢ el Assrolia Canceess (Russia. Gocegis)
C. e boawneni: Crimen { Reesi)

C. ¢. moatanes (syn. carpathecus) - Carpathian momsetains
C. e aliows Mook Red Daer)

Sciemtific Name: Cervas hanglu

Species Authority: Wagner 1849

Cemmon Name's:
Enelish Tarim Red Deer, Central Asian Red Dieer, Kashmir Stag. Hangul, Bukhor Red Deer,
e Bactrian Dieer, Bactrian Red Deer,
Fromch -~ Corf & Bastriane, Corf Du Turkestan, Cerf Rouge D Turkestan
Spanih Crorvy smrilen, Ciervo Badrsms
Horw o pronyaonadly dlevite Carser dungl 1o spvsvas lovd or tha pvrpyone of
e JURCN Rexd List cuswssmvnk Ju 2006,
© 1. Tangh Wagner 1883 (N Tndia (Kastmic))
Tavemombe Notest ) hactriesus (W Turkostan (Kazakdistan, |ishekistan, Tajkistan,
Turkmeesstan and N Alghanstan)
C b, varkandansis (E Turkestan (8 Xagang, China))



i Brief historical review
WWF

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), lly....

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)
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N# Second phase of population decline —
"WF  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
Kazakhstan % o

| s s 00 e

¥

70-80 |
o Uzbekistan

3
', Urge

7 10
\ 80-10!1!
20 e
Amﬁ:faﬂa

Turkmenistan 5




S&ﬁ Major reason of decline in 1990-th

Period of transitional economy :
 Lack of food,

e Very limited family income

o Lack of fuel (destruction of habitats)



9
o

¥ Approaches to species restoration

* Improving of ecological conditions / ecosystems
restoration

e Ensuring territorial protection — support to protected areas

 Ecological corridors — to ensure safe migrations — based
on ECONET desighn

 HD activities — ecological education, capacity building
e Political instruments — CMS

Loading layer ‘Boundaries of the countries’ 0%

s rﬂ")’\
Loading layer ‘Boundary of oblast 0% s el )

- | o T & i,
* Reintroduction el s, [T oy “\\L
| - AN (\"'\_.1’\

Loading layer ‘Bukhara deer’ 0% D‘ « 4
Loading layer ‘Bukhara deer’ 0%
/

Control
of efficiency
- monitoring
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Turkmenistan

Central Asian Programme WWF Russia



Central Asian Programme WWF Russia



Uzbekistan:

Central Asian Programme WWF Russia
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Uzbekistan (cont.) -
reintroduction

Central Asian Programme WWF Russia



wwi Adaption to
the life in the
wild
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Central Asian Programme WWF Russia
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: Uzbekistan (cont.)

WWF

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

-~

Central Asian Programme F Russia



WWF

Tajikistan:
Natural water
supply regime
restoration
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‘@9 And lakes are full again.
WWF 7 year monitoring of the stable situation after the
end of the project

Central Asian Programme WWF Russia 12-mar-18/ 36



(Qg Tajikistan (cont).

WWF

Central Asian Programme WWF Russia
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WWE

Kazakhstan —
reintroduction — middle
reaches of Syrdaria

entral Astan Programme WWFEF KUSSIa



WWF

Kazakhstan (cont)

Cooperation with the government
— funding of additional
translocations, increasing pens,

Central Asian Programme WWF Russia
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Animal releases




o9
wwr  Al| restoration activities are accompanied by
Species monltorlng.
Year atsfor | 1999 | 2000 |2001 | 2002 |2003 | 2004|2005 |2006 |2007 | 2008 | 2009 | 2010 2011
g
U|[Badai-Tuagai |~100 120 |140 |150 |160 |220 |250 |265 |316 |346 |374 |517 666
Z NR +30 in pers
e E 40 |75 |80 |95 |120 |80 [110 [120 |120 |130 |~130 ~130
B
Other territories | ~50 ~50 1~50 |~50 |~60 |~90 |~90 |~90 |~100|~100 |~100 | ~140-180 | 160 + 80
Zarafshan- | 8 10 |14 |18 |20 |23 |26 |32 |33 |39 |46 |[30-327? |40 (+140
reintroduction (#220n pens) | ransbourdar
v Wit T
Subtotal ~190 | 180 | 240 |330 |385 |450 |480 |490 | 560 | 600 | 700 |~900 1200
K [ Karatchingil | 80 100 | 150 |~200 |~250 |~250|280 |300 |>300|>300 |320- |350 >350
350
A Turkestan (5- |0 0 ) 3 8 0 [12 [15 |18 |22 [34 [|18(+22 |24{+30n
Z D) In pens) pens)
Subtotal 80 100 | 150 |~200 |~250 | 250 | 280 |300 |280 | 350 | 370 | 390 >400
T | Middle 30 35 135 |45 |50 |60 |70 |80 |94 106 |100 |60-70  |50-70
U reaches of
A-D (7 sites)
R [Djazguzer (A- | —20 ~25 |~35 |45 |-50 |-50 |-50 |~50 |~50 |~50 |~50 |~50 ~50
D upper
K reaches )
Subtotal 50 60 |70 |90 |100 |110 120 130 |140 | 150 |150 |120 120
T | Tigrovaja 80 >50 |=50 |=50 |=80 |=>140|>150|>150 >150
balka
A [ Zarafshan %5 3 [35 |40 |60 |60- |6065 | 740
J | (upper reaches) 65 "‘"}’:‘3:3’"
A
Subtotal ? ? ? 60 |~100 | ? |~100 |~100 |120 | 200 |210 |210 ~290
BD/CA TOTAL |~350 400 500 |650 |800 |850 |>900 |1000 |1100 | 1300 | 1430 | 1620 1900

** - calculating total number this fiqure once taken into consideration



(@y Result of 15 years
WWF restoration activities: *

10 populations in 4 countries:
from 350 in 1999 to 1900 in 2011, arour

3000 in 2015, including: s

*Uzbekistan - in 4 sites - from 180-190- to 1500;

sKazakhstan — 2 sites - from 80 to 350,

sTurkmenistan — 8 sites —

from 50 to 150, M e The latest
*Tajikistan — 2 sites — BR8] WWEF census /
from 30-50 to 180. 2500 - o= Teghsion

»- Tukmenean //I
i I == Total
Successful reintroduction i

process is on-going in 3 sites

1500 .

- il

<
0 T T T T T

o
LSS LS @@’@ s @“0"”«9“@\

Central Asian Programme WWF Russia
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My colleagues — team-leaders in CA §
countries

WWE



Npoextm Boaunproro Gomas anak rpmpaim: (WWF):
» oA W @ @ Gynipeeta o
\ ¢ * e MOTRIEHOS CONTINIE THOHET ~ CONPEHERHE BINTHNK BHI08’
eecTIICTIO MIOCTAMSAS W MOCHCTEN 50 GNars MerTien 0oobupEcTes
. * «Conpn Gworssmoofpaons n Bacosimonos
INGRAnEs B J0NHwe Den Congapes (Kasancrams -

wwi Methodology of
reintroduction

* https://new.wwf.ru/en/
resources/publications/
booklets/technical-guidelines-
for-restoration-and-
reintroduction-of-the-bukhara-
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Table 3. Carrying capacity of habitat in three TMUs before and after 30 years of fire
management
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