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Population Size and Winter Habitat Selection of Tianshan
Red Deer in Hami Mountains of Xinjiang
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Abstract: The population size and winter habitat selection of the wild Tianshan Red Deer ( Cervus elaphus
songaricus) in Hami Mountains of Xinjiang were investigated by using line transects method and remote sensing
(RS) technology from December 2010 to January 2011. Twenty eight line transects of 60. 1 km in length were
distributed in the study area estimated 596. 295 km’in size at different habitat. Total of 233 deer were counted.
And the average population density was 2.83 * 1.01 ind/km’ and the population size was estimated at
1 684.56 +379.71, respectively. The population density and population size were slightly increased compared
to the estimation made in 1993. The Ratio of female to male was 2. 24 : 1. The number of fawns and sub-adults
were more than adults and old individuals, which demonstrated that a growing tendency of the deer population.
Based on the field observation and habitat characters by the LANDSAT TM/ETM + satellite image in 2006, the

habitat of the study area was classified as coniferous forests, meadow land, shrubs, farmland and gobi. Among
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them, the suitable habitats for the red deer were coniferous forests and shrubs.

Key words: Hami Mountainous Area; Tianshan Red Deer ( Cervus elaphus songaricus) ; Line transect method ;

Habitat selection

L8 ( Cervus elaphus ) iy RERF A #2484
A 22 AN A, EA 8 AWl (g AR
1992) , e e & [ I JE Y 3 240 A X, o A
AW FE (C. e sibiricus) . KW (C. e
songaricus ) FIIE B K ( C. e. yarkandensis)3 1~
i ( Mahmut et al. 2002) ., K5 470 T Hr
gL BRI RE W44 A 1 800 ~3 200 m (%R
(AL R e N O 7 BN R 1 i )
15 L1 H8 X ( Ohtaishi et al. 1993)

H 7 2 AR X B B sh ) S Ak 1)
V32 B AT AR AR A R, PR A A b X5 A
TCSRREL L sh WIS b R B35 ShR i fa) 42
i s A BE B R A kS 8 )z e H
(Robert et al. 2001) . XK 11 2 JEE il FpRE £k
L, — A T AT A TR A R TG
2% My X Ly b 3 A AR 3 ) I R e R R AT T A
B R N 1.3 ~ 1.5 Sk/km®, MfEREME
Fe 1.5 0 T ORAREE 1993) 5 JH AL IX (1) B JEE
AR R 0. 337 Sh/km® (4 ERESE 1996)
BN DR E N 1. 65 k/km® (1T H.
851997 ) 56K LW i 5 1l 1L B JEE 57 3 %% B
J9(1.83 +0.52) /km?, %R M AL (1 276 +
363) 3k (HP4EEF 2007) .

UEAF KBS N AR A AR W K | ZR MR
R LA it Il D4 5 A S A R % KL
X 25 NS5 sha i, %o K 1 b A4 A 8 i 5
TR, 7E— i R 1 s B 2 JEE A A A R el
FESERE 7 I L DX K 1L T g £ b R e A
PORLE AR O ARSE: 1993) |, 75 3T, AT
FELAVE 3 11 A S FES FIAS A 8 5511 X 3 A
AR A R 1L SRR R St IR 285 G S b %
SRR AL A AL ELAR A SR A BT & A
FH B Rh 2778 B A I RE B R AR (L LRl PR

1 BT IX AL

WF5E IX I Ak i 2 | B L P 3 Bl

Ab(FE 1) ,43°16'19” ~43°26'22"N,93°35'44" ~
93°56'49"E , ST P12 596. 295 km®, V- HJ 1K
2 500 m, M A K AR B 2H BGEAT AR R L L
LA 2 XU IR T Rt T 5
f6, 4F [ K B N 289.2 mm, 4F ¥y 7K & i
2799. 8 mm , AFF-HAIXHREE R 429% ;1 H Fefik
ML -40.7°C 7 Al gy 29. 3°C 4R
KSR -0.04C , A FHMET, I TFEY
60 ~80 d, ¥ H IREFEL 3 500 h, BAE 5 i
6.4 x10° J/m* (A VLA 2007 ), WF 5T X Ik
U AR Lok N AHE T 7K Ry 3 AR 2R AL DLAR
MR T, F BRI HE LB Ak T]
A5 T AR G BE S AR DN AR A R
FERHT A AR B Y 2R YA P
ARG 7% A2 ( Pinus sylvestris ) . F 4% ( Populus
tomentosa ) , H Wi AH ( Sabina procumbens) .,
( Fritillaria walwjewii ) . 5 3% ( Saussurea invo-
lucrata) . P K %5 ( Cistanche deserticola ) | . =
( Codonopsis clematidea ) 55, 111 X i 5L & 5 %
(Uncia uncia) 53 ( Tetraophasis altaicus ) %5 %]
FPARA B A= 5 (KBTI 2010)

2 AR BRI b b B

2.1 MEBHEPZEZ O HARE K 2010 F
12 APAIZE 2011 452 AN S E S, o
SR T U 2 i XY JRy TR N B3 Y e
TR 1L REAE A X A Ak FEA IR
BRI A5 1L DX Sl B AR 5 R A T A X
5 AR Bl S 70 0 T AR A R A DX I A 1R R A AR
gk, AW 28 KA o A sk
1145 LA PR 7 2FELR 11 Hh ) 4 45 FF
2 RER IR BE 2,12 km) ; FE50 9 4 (16T
ALK 6 SRELR AR 3 SRR R K
2.21 km) ;IARIE 8 S5 (FEARM 5 FHELL, T i
NTHR3 LR LTI K 2.30 km) , 37
BRPR IS AT, AR PN 50 m ¥ Bl P
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Fig.1 Sketch map of study area and field sites surveyed

A DL, 0k BREET G2 45 1k A7 30k
FHEE 55 (40 ~ 60 1% PR 157, Green Field: OC-
98851 ) H A Ih A~ 1A 1 1 B AAR %, AR 6 SC
BRI (7K W45 2006, %2 FLR 2008 ) 1 T
RER AW 0 43 AR SR SR A A 4 A4
SRS B IR IE SR . EhRE 4 A AR B A
FRIfEA, S RE A FR T TG A O G L A
AN HEMELNRBA KA, W A AE AT A 53 X
(AR A S AR H5 £ 3 SR A AR A A
150 L6 LA IAMRIL R A, MEPEL A B
T —JBEAE 80 ~ 120 em, AR B B 7E120 ~ 180
em , AR B F7E 180 ~200 cm , BUAA B B 7E 200
~230 cm, ] Nikon LASER 400 43 # {S 0 &
AR IR LR A TR I R E 5 & B RE 1Y
Bf ] b T B R I EE EHE IR RN it
EX RSN IIRIT I GPS &,

2.2 FENAE FERRT R A Z AT, RIUCE T
JER S AL NGEVIIE S, 17 4 M R 5opR B
FEAR N DT 5 R oA BB 7 TS 2
FHLABRAMEA A A

2.3 EAKX  HE Burnham %5 (1980) 1Yit
AR LB D, =f£.(0)N. 2L, Hr £,(0)

AR 5% B2 R B, N, S BT DL S R L
N IR E . RINBER S E R AL/, (0)

= [N/22 X x (N, -0.8) /N, oo N, B
=

PR L DR R B X R i R DS
R IERE . IR X N ) 5 B S 440 2% A A
K D=3LD/Y L, RS X AGHAE R ¢

JDarV,(DarD) = S L (D, -D)*/( SL) (R -
1), = 2 B RO, 3% 2 =0.2 & 3R R
LR, FPHHEN LD/ L+t

DarV,(DarD) = S L, (D,-D)*/( S L,) (R

1), SDREMKE =D +1 /DarV x S, Hh S
VA X E AL, N Are View GIS 3.2 3k
AT A2 58 GPS B 115 RE B A S H
T

2.4 ERHERESSH

2.4.1 DERGEEIE W HL XA 25 Fp
b AR BB R A TAE#SE 2010 4F 12 H
A E 2011 4F 2 AIRIMEFSNEEE GPS id%, &
BLALHEET A0 % 52 X R 5 JEE 40 A 1 GPS {5 B LA
RAZ 53 A SRR SO S NS SR, F
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M X 1% K15 B LANDSAT TM/ETM + ik,
2006 FRkZ= R T™M £#i5125K H The Global Land
Cover Facility ® ¥4 (http: / www. glef. Umiacs.
umd. edu/ ) 5 %G IR ;2006 4F FIF FH 3 B (1) 43 ¢
30 m x30 m,

2.4.2 wBEPELH 5558 7F ERDAS
IMAGINE 9. 0 X {43558 T, XF i 5¢ X Landsat
TM/ETM + 5248 5.4 3 B AT I BR L &
A U B AER IR 1: 20 J7 HIE 34T TUTRS
Y IF IR RITE | MEoTUAN . PR i R ]
BPFHEEY), BEAT 45 PGSR AL 3 W PR =
JEEERE W, B a5 20O X g AR,
Arc View GIS 3.2 B4k BLEY 4825 58 GPS %X
WA AR R R 254 R Il AR 4 1Y
PEEELL M Landsat TM/ETM + LR 814 5938 )
AEJ7, >R B AR 3 0 R AL 25 (IR
BRI 2 ) IS A 007 1 0B IR
TR

3 WEREER
3.1 HERPE ALKERFN60.1 km A9

28 ZRELk T fEHT 16 SkREL Ak & I T
233 h(F 1), BEAML FHDEBEBLAN
AR, A= 5 24 Ji A FRS J A Hb  TE J e i IXC
s aE | N 2T sh g /D LB s 1 DX 8k ) A
2k b, & PR JE 100 4 X3 AT ) T R R 2 R AR
o T AN TR AR R RE 28 1) 5 JEE 2% B A5 1, 1 M
PR L ) AR b K R D R R B
FEARRTR R R TR A KRR R B IX
[ S oI B, S5 s, DRI % R
2.825 0 3k/km® , ZAEBEHIFR 374. 35 km®, B AL
(1057.56 £379.71)3k(F£2) .

3.2 OREEHZEMSHERRE FRXKED
JEEARBEE A (B 2) . AR A 28 F&A
L RSB FELR A 16 2%, BT 233 3k, F
PR R R LRI 14.56 3k (6% ), 233
LA 72 3k (30% ) JETE L13 F L14 FEZR
R, X AR LA T IR S e R AR |
TP 1 400 ~1 800 m B =F & FE K B B
B ) I TR 5 PR rf D R ) 1) %8 R R 5 FE R
L6 121 M1 123 f T & Ji R Hb 33 1 4R
1200 ~1 400 m (EFIFFRA IR G 2 5 Sy

®1 DEHEREZMNERS

Table 1 Number and distance of Red Deer on each line

o o BREREREC) AR
No. of Line transect Observed Red Deer (ind) Average
vt lomah oy o S 41k A ik ZK  AiF venial
Fawn Sub-adult Adult Old Total distance (m)
13 1.7 8 3 0 7 3 1 11 200
L6 1.9 9 5 0 8 6 0 14 100
L10 2.1 7 3 0 6 3 1 10 125
L12 1.8 7 4 0 8 2 1 11 200
L13 1.9 24 9 3 20 11 2 36 140
L14 2.0 22 10 4 21 10 1 36 150
L15 1.8 9 4 0 10 2 1 13 200
L17 2.2 3 0 0 1 2 0 3 140
L19 1.9 6 4 1 6 4 0 11 200
121 1.8 12 6 0 11 6 1 18 150
122 2.1 5 3 0 6 1 1 8 175
123 1.8 15 6 1 13 7 1 22 150
124 2.3 6 2 0 4 3 1 8 200
125 2.0 7 3 2 9 1 0 12 200
126 1.7 5 4 0 6 2 1 9 125
127 1.9 8 3 0 3 1 11 175
J3t Total 30.9 153 69 11 115 94 13 233
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*k2 DEMBESSESIT
Table 2 Statistics of each parameters of Red

Deer population

) R
RSN TR AR
N 7 S T
L3 25 (k/km?) e B (k)
Distance . Average investigated K
No. of . Density . Estimated
probability b density area i
transect .~ oneac (Se/km®) (k) pupu. ation
f- transect — s size
i D, D
L3 0. 609 1.971
L6 1.398 5. 150
L10 0.428 1.019
L12 0.418 1.277
L13 1.079  10.224
L14 1. 040 9.356
L15 0. 460 1. 661
L17 0.233 0. 159 1 684.56
2.8250 596.295
L19 0.418 1.210 +379.71

121 0.718 3.592
122 0.374 0.713
123 0. 801 4.895
124 0. 346 0. 602
125 0. 400 1.200
126 0. 601 1. 590
L27 0. 487 1.411

AP 3000 m LA I X EAELR (L17) B R
T 3 Sk DhRE 7R T B R AR VT (7 X
BEFIN TR RELE I R R LT E

33 EWEHMEMLE AREELEHK
233 3k B fE v, AR 4.7% 5 AR S

50

353 13 B
(=] (=] (=]
T T T

I % A3 E () Observed Red Deer (ind)
=

L3
L6
L10
L12
L14

s}
-

L13

55.8% ; UMK 5 33.9% ; K5 5.6% ., &
11 Skl RE R0 Je i A1, gy 222 Sk By
o MEPE R 153 3k, 5 68.9% | HEME R 69 3k,
31. 1% WEMELLGI N 2. 24 < 1, RAFBEBL S REN
k1,

3.4 HEBEHE MRIEEFHNE LT X
P9 G B 43 A LY GPS Bt A K H AR B A
PERRIE BRI SRR B 2 ARk KR
FEHLIX TM/ETM + 3 3% Bt G B AR k1 7
B INGTHT, AR AR 38 B AR R W o FE AR B
IR IX AR B R 43R 5 25 b bk
FEARN I Ff) AR ATSGRE (£ 3)

R3 HRMRERIZGILRSER

Table 3 Habitat classification used in the current study

R o —
251 Type FEAEULAA Characteristics
Number

1 A H IEAER 8 b
Farmland Cultivated land using

2 1Lyl ) MR 50% ~75%

Meadow Coverage between 50% —75%

30 EFnbak MWL 25% ~50%
Coniferous Coverage between 25% —50%
forests

4 WEAM HBE 3 BES % ~25%

Shrubs Coverage between 5% —25%

5 kB HE B, % E0~5%
Gobi Coverage between 0-5%  and

distribute rare plant species

2 I q & S & & N

- - - - - - - -

FELR Line transect
2 RLUEBEESAEHEZLENSH

Fig.2 Tianshan Red Deer observed in each transect



6 1] SR - IR PR 5 BT SR 2 1 DR 1L B ERP RS b P& FR A R e 4% -849-

HY A 58 R 1L B R 43 A SR GPS %8 (A1 4L

it R 1 TR 22 B AR I 1) T M 5 A 5 0 5 b IXC
TM/ETM +3 PB4 G 0% (0 18 G AR AR B
Oy RS R E AT Z R E, A& B Ry R
LI B A A1 i v A L b ) 5 1L i I 1 A 58
FeAUrp PR, FAR S B AR R R S
MiE H A S (#3)
3.5 AW MRYE LI B A A
X3l 2006 AFEEK = AR R G R (81 3) DL &
TGS AL, KI5 e % e A4 X )
i AL A 596.295 km?, Hip & [ om N
115. 725 km® | 5 0F98 X s B i R 5. 976 % 5 111
T AR F A 93. 708 km? | o5 BF 5% X 8l B 1
U 17. 461% ; HEAR TR 46. 467 km?, (5
F5E X el T ALY 8. 659% 5 Ll by e ) i AR
248. 695 km® , 5 ifF 5 X el T ALY 46. 341% 4
RBETH AR A 115.726 km?, (5 BF 28 X 6l 4 1 AR
1 21.564%

4 SHHTSEHE

41 RLDEMBHEERST WHEILXX
L JEE 0 A7 A L A I BRI L b g T

KBETE AR N TR A BT tp 4 A 2
X — VR A 485 5 X & I A A A A R
5, SRR — 2, VIR IR Y 28 SFAEL
g 2 T AR AT X IR R TR A AFAE . A
WFIE 45 50 S5 IMAR S (1993) A 4s e —3, 4T
St I PR AT L AR AR R T R AR
AT fig A2 DR Ay Ly i At bR L e ) i T
R, A FE A 2R BE o T R
HETE 2 0 & ) % TR R BR K 9 (José et al.
2008) , AbF R ROMAR T (R LR I 5 R %
B, P RESE K X A VA o B A1 A A
(203,302 1303 4418 ) Flie i 5% X (A4 I 1
Y AR R IX  FER A GRIEX ) , NG
B % H A1 AE B R TR,
TRFEYS AT RS TR B e A T A DX 3 A 15 1Y)
FELE AR/ L3 1

A YR A 15 5] 5 ARG 5 LU X T35
2,825 Sk/km?®, B 5 F 20 4D 90 AR TE
B 1l X R L T3 %% 3 (0. 337 Sk/km?,
AERE 1996) | B 7 MK 1L I (G 35 9%
(1.65 3k/km® | FATH 1997) (A6 K I F7 14 Al
LR 1L B JEE -2 B (1. 83 Sk/km?, RIATHD

43°25'N

93°50'E

zp

BB Legend
B [ Farmland
E 4HAK Coniferous forests
mm FEARM Shrubs
i Meadow
1 XEE Gobi

® &5 s Distribution spots of red deer

0 5 10km
S —|

B3 HIRRRLUDESHUATEE
Fig.3 Sketch map of Tianshan Red Deer distribution in the study area
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£ 2007 ) FE 25 1L XK L B B P-4 % (1.3
~1.5 K/km® JRHKSE 1993) , AU & B,
A5 DXl A 5 JEE S P A TR G 20 (22 90 4F
AR | AT RE 2 T B R A R ) % B = T
JRIA

4.2 RIISREMBEMRAR MHFERLHY
AN AR RE A AS [R] 47 i 1A 1 ZH C A L,
2 AR PR ] () AH B G 2R DL B AP 19 e
(A e AESE 1995) , TS B i BE Sk — e
22 Wik 1 B RER U, R e A 4K LU e 1
K2 (Okarma 1991, 2 J& FL/R 2008) , A BFSY
L SRR %) 2 B AT 2. 240 1, 2R (4.7% )
FINE A (55. 8% ) B B T A4 (33.9% )
FEEM (5. 6% ) KL, FT UL, 96 25 DX B R 9 1k
PO AR 5 B E I A L 451 O I, 32 A% T JHS 3k 55
(1993 ) X ey L1 DXL 9 K L B BE ( 24
ECBI 7. 5% ) AR SE 55 565 (1990 ) Xof DU 1] A 46 JEE
( Cervus nippon sichuanicus) ( ZAK L5 37. 8% )
AR SR . BR T 2 H T Bl e A B &
W Bz e NRFFRE ShA 4 1) B SRR
55 A AR A AT 2R

4.3 RLDEMBELFERRE SREIY
RE A I 32 3 4 2= 1 OB | A4S 447 A A7
WA RE I TS ] BE bR D RE AR G PRI
BT AR BE B 3% 5 4% ( McCorquodale
2003) , -5 WAl 345 PE % VI 5 (Frankin et
al. 1975) . ANIa) Y A5 BE o 5 ) LA4 fHE A ] 7K
B BRI R (BN 4055 2007 ) T
YA B W i 20 G 3L W) o g S AR B IR T
( Brokowski et al. 2008) , AT A L JEE oA 15
Bl 5 8 B AR B E & At a8 R H
FEE PR M R A 5 Ll B AR R R A
FH AN BE A 455 3 5 X IR A 45 (2004 ) 4R 1 A 2
22100 5D R i 4 £ i MRAE 5 5 Alayin (2006 )
Brokowski 5% (2008 ) i 1B B4 2 P8 ra &8 LA Xt
F S 22 B i Z2 e A ik AR AR B R BIF 5T 45 SRR
FFAB IR, K L By o AR B 0 e 4% 5 Wl A
(1998 ) Xof i Ul X Ih Jig 2% 2= o) A= 455 1 4% 14 BF
FEEERAFAEW] 0 22 57 X T RE 55 1 %5 LU DXCARp ok
AR 25 A AT G, e A B rh k3,

DX bAoA i A B T R AR R TEAR N R
A RIS I B IR 35, i ELEE MR
N2 H 243 A 7E 1 400 ~2 000 m (474K Hh
X, R, B T AR A 4 5 o — T
T, T %5 A A Ik R A v Y B A% 1 RE 4R
HER SR BE B, 1T D SPR Ikt 4 M 4 ZR A A8 RN UK 55 i
T N TR ZE B E T4

Z £ x #
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EREZIARLEMEZ DS

TE 2013 4EFZAL R PG RRITPEAR & Wil rp 0 S 3 WL P b SCiik (Z2HA 1987, sk A% 1991,
BXJRUN 1999, AR Z A 2001 ) FIEL & AAb 5t 288 40 A i s 4R A (R 1IERESE 2003, X1 FHAE 2005,
REEAE 2011, [HZR4E 2012) B FIIE & . Xk & (Accipiter trivirgatus ) F12EA B ( Elanus caeruleus) .

1 RGELJE (Accipiter trivirgatus)

2013 45 A 1 H B 9.45 B, Tt A 2L AR Fel A & 1 Ak I 5 (N39°59736. 55", E116°
1070. 31") #1355 1 HIE VU R -AR AU 1K SS K AR KBS . H B HDH AR R L K | X5
T4 (A nisus)  HANNEE (A, gularis)  I7IE & (A. soloensis) , UL N AE [a]— Hb o588 A7 53 10 5% AL
FETE (A. virgatus ) ; FEMEFA DR A TR 2 M i (0, i I A B R i A S8 T v il A 48 o i tR A
o, KN T E (A, gentilis) s TR B, X3 F KIS 25 8 ( Butastur indicus) o VA TR AR Rk
JE (S AN BIVRRAE . Rk B 7E P [ 2V B0 A6 TP RS AR AR (AR RS e (- 5
HIUEESE 2000, #30E3E 2011) , AR AT 10 5% T REPY (AR 4R 2010) (28 E &I 2010) TI5F1 L i
(FREFRAE 2010) , A BH 0 T rd ( Sh5E 5 2008)

2 S (Elanus caeruleus)

2013 44 H 16 H 141052 i, F A R S 304 20 1 v g - A db o ik ss i pgep
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KGR JE R K FIRERIER R AT AR & |, 77 5 PR S5 A HF A S RIERAE . R B e
E O EENM T om 288, VR TE0T | Bl 0L e O (IR FIEE 1993, 574
1998 , B B A4 2002 , A 2525 45 2003 , /R B4 2011, K636 2011) , IL4FE A Fa il ¢ T3 =
FAYNHEIX (FLHLEE 2005) o
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