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Population distribution, quantitative characteristics and influencing factors of the

wild alpine musk deer in Xinglongshan National Nature Reserve, Gansu Province
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Abstract. Population survey of wild musk deer ( Moschus chrysogaster) in Xinglongshan National Nature Reserve ( XNNR)
of Gansu Province was conducted by the line —transect surveying, pellet-group surveying and repeated surveying. The
population distribution, size, density and influencing factors were determined. The results showed that there were 1159+275
wild musk deer in the XNNR and the average population density was (3.51+0.83)km’. The population size and density of
wild musk deer were different in various habitats of XNNR. Nearly 70% (807+170) wild musk deer were in the shrubs with
a population density of (6.49+1.63)km’. The coniferous forest had the highest population density, i.e. (8.85+83.25)km’,
with 123+45 musk deer, while the mixed coniferous and broad-leaved forest was the least distributed, only 41+15 deer with
a population density of (5.00+1.84)km”. No wild musk deer distributed in artificial forest habitat. In XNNR, the different
distribution of wild musk deer among habitats is related to the habitat suitability. Ecological needs to the food, heat

preservation and sheltering are the key factors that restrict the distribution and population size of wild musk deer. Moreover,
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the population distribution differences of wild musk deer in XNNR is related to the intensity of artificial stresses including
regional economic development and marginal agricultural activities. It is suggested that measures such as human disturbance
reduction, surface vegetation management, artificial forest management, and eco-tourism improving should be taken in

XNNR to improve the habitat suitability and promote the rapid recovery and growth of wild musk deer population.

Key Words: alpine musk deer ( Moschus chrysogaster) ; Xinglongshan National Nature Reserve; population density;

population size; habitat suitability
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Tl 4732 A 3 D VS L Ly o 7 G D R i v D R R A R AR el T LR T 2 IR R A S
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SEUOTTE DU T L AR X R A I R BT S R SR S PR T VTR A SRR X I AT B b
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LIS R ek, 3] 2000 AR5 UA 2500 433k o IS — BOR X IZ XU BF A DO BR AT R GE A A FIPEA
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L S AT R D B A T B R T R A S S R 0 2 X R DAY Eh IR BT IR oA S AR Sh 2 A
HEATAIVEAL L S mT Ry WA B A B IR A O B S PR XA BRI T 5%

1 MRF*E

1.1 AT XA

SR R H AR XA T H i 22 MM T AR e, AL AR 48 103°50'—104°107, Jb 4 35°38'—35°58' 2
], JE AR L AR FE A ik, AR XA PE K 37 km, F9ETE 17 km, BEIALZ) 330 km® | FEEE M RS D%
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Fig.1 Sampling monitor line’s layout of musk deer
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1.3 DR HHESR
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SR, ELME L BRI BE | (FAE AR ) 25 1R A 7 A B AN SR B G H HERS SR AR A e e 2 > APy SR H
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SEA BT EOE M B RO T2, SRR RO S >
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A, M, 5 BRI SRR 5 m, 20 @ FIRIRCE BURR LR P R B ISR n o HHERER (HE
LA T OULIZEE B AERE I3 s N, 5B PR RS AR b BRI B IS AR D, 5 MRS
FIREL T SRR BE 5 o, <50 @ MIAERZE UL T,
ARV A R P T S IR I 2 A A 1P (AR e A R R
M; = 2 D, x A,
=¥,

FAF, MW A B A T AR 5 M, 5B U R KR BB RO s A, i R RL M, 2
U A5 B A R R AR Y S 4

2 HR

2.1 S HHEFSRN T

FEVAAE I (2015 4F 11 A 13—25 H ) SRS X 240 L D BF K E o0 9 10 Sk B3R 5 8% (4 1 6 M) iF
1 7 HEE RS I, HERS H SRR (5.611.15) HE k7" a7 MERT A (4.37£0.39) 3 K" d7", il AR RS [R] 119
HHEZE R T W 25 5 (P>0.05) , 8 B S AR I 500 K ERE P PR AR AS & 0T, S B8 H HEZE 0 (4.87£1.79)
e L dT,
2.2 IR S AT

P A I B AR I A AR K B AET T 32.20 km, BV AT TAIA 1.35 km? 2 YA 2 & 3025 BRI 1 33 Ak,
Forp Y A T ERE A 3 Sk RMIE AR 1 Ab IR A5 29 4b R I 3 H NEEHERICK 58 HE

A T R IS 5 7 Ab TN A 2 b RN 1AL, 3 H N ZEHERCK 17 . 2 B TE AR 43
Sy ] A BH 33 A 358 FHE AR R 3 2B 5% RN A FE ARARBA I AR B b R 3, 7 A S0 A5 AETE AR (4 4b) (1A
AR PR (2 4b ) EFIEARBASEE (1 Ab) A5 BB, ARAEN TR FRTR S PR b 2 30 2 B 7% A4 K AT AR 335 2
JRETIE TS VR v R IR A 22 Ak TR 1 4L, 3 H N ZEHERC 41 HME L TR 5 R IR T AR B Bk AR
i, 22 A FEAH SAEREARMREANE (14 4b) BHRIRASHR (4 4b) EHIEAREAI (3 4b) REIARBHIE (1 4b) AR 5E b
BRI AARTEN T AR 2 B B AT AR 3% 5 MR IR rp 2 3000 A 5 B 5 o A e 1 IR
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Table 1 Traces distribution of alpine musk deer

JHA UL Investigation time

FEER TR

HRRR ; 1 2 1 2 1 2 1 2
; Surveying — N L e b — )
Vegetation type Y SR T Eyr = H P
Feces occurrences Live occurrences Lying traces Pellet group in 3 days

EFIFHK Coniferous forest 0.1277 1 3 0 0 0 0 3 10
NTAHK Artificial forest 0.0771 0 0 0 0 0 0 0 0
eSS

Mixed broadleaf-conifer forest 0.1912 0 4 0 0 0 0 0 1
[EI#K Broad-leaved forest 0.4144 2 1 1 0 0 0 5 6
T\ Shrub 0.5395 4 14 1 1 1 0 9 14

2.3 HPAE BRSBTS A

PAATZE LRI LR L ARG X BT A S B AR S (1159+275) Sk, F 47 X S-S5 R 2% B2 A (3.510.83)
3k/km?,

N 2 PR A AE WAL AE B o3 A I B AR SO BRAEAE 2 5 D4R LI BT A D B AR B AR A B rh i B K
35(8.85£3.25) Je/km? , S35 4 THIE T8—160 Sk 5 MM 55 0 4 111 (4 I T A T A 5 BE 4 X, R 21
9(6.49£1.36) 3k/km* , 2947 5y B 638—977 Sk, I ORA X B AE S BEFPHE 1Y) 60% 2247 ; el b AR AR B v B B AR RE
WL/, 28 (3.51£0.85) Sk/km® PRI O 142—233 k5 B IR TR M b S B AR i iR, 29 26—356 3%,
R BE 29 (5.00+1.84) 3k /km’

R2 HMEURPEHFEDSBHEETSERLBEESPHSH

Table 2 Population density and size of alpine musk deer in various vegetation types

FERE A HE R 1 AR b e [ ie
Vegetation type Vegetation area/km? Population density/km™> Population size
£k Coniferous forest 13.9421 8.85+3.25 123.43+45.37
AT Artificial forest 19.195 — —
EFIETR 3 MK Mixed broadleaf—conifer forest 8.2292 5.00+1.84 41.17+15.13
[& I #k Broad—leaved forest 53.3528 3.51+£0.85 187.53+45.27
T# M Shrub 124.3963 6.49+1.36 807.06+169.52
Fofly (i A B ) Others 110.8846 — —

AT Total 330.00 3.51+0.83 1159.19+275.28

2.4 WP EERAE R X A5 XY A3 AT

iz AR DX A5 Bl o1 5 DX I PR A R 4, I DXl e 4 e L (R B DX BT A I i ) = B 0 A A B, R
3K (4.1320.89) 3k/km® , /3 A A ShEF (34575 ) 3k, HR Ry D4l DX 38, PS8 R (3.97+1.08 ) sk/km?, 43
A6 ThJEF (28678 ) Sk 3 h B 76 B ME VA IX 38k 2 A 382, A (13530 Sk, Bl BF 25 B85 e /N Ry S W ol s o5, {H
(2.78+0.60) 3k /km® ; R 7 v 1 BURPRR RO /D T Shmen 1L o (8l B X AR /SRR B A (6 3)

F3 HELIRPREXBHFEDIBMESS

Table 3 Population density and size of alpine musk deer in various protection stations

s PR ST AR R
Protected station Population size Area/km? Population density/km™
B 135+30 44.71 3.02+0.67
R F 159+43 45.93 3.46+0.94
ML 286+78 71.91 3.97+1.08
L 234450 84.07 2.78+0.60
b 345+75 83.34 4.13x0.89
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3.1 BRI Ak

BRI FRE B C SR A T BB, E E T B AR A, 40 LR R T P A e, N ) )
TR, VA TP R AR 3 Ak, B H a5 5 B RGN T 5 DX I P9 R B 5 R0 3 B A B, ST EIOR 2
A HF A 2 Rk e A B s A B B T S 0P o B HERE R R D 2 — . 4B A SRR X P 4
A K SR Y, R B A SR E A S M, i T H HEES R BT S ELASRAT | B 1 P % 8 5 B 1) A
F1 R R AR Wl T [R) S8R A 1) B 5 5 B AR B SL ok IR 222 0 SRR X N R B B 5 B
-, T4 H 06.00 F119:00 MBI, HAET ] B 57 5 BEASSZFT 40, AT H HEZER R (4.87£1.79) HE L' d 7',
[F X0 A T 5 1S e L B BB A IR A 1) H HE2E %6 (4.78+0.53) HE Sk™' ' AR — B0, AR S AR A
BRI ES RN B A5 AR AT L AT . HRTZR B R F B TR VA 0 B ROk S Ok T AT 4
L A AT (4 R A 1T LA 50D R A A R 25 02— R R T A AR B L H TR IR
SEF A S EEAMA AT A R AT REPE | 7EAY S AYTE A R LA ARSI PE DNA B2 AN ARTR S AR LA —
KGRI A LS
3.2 MBI X B A T B A S A

o E R B S IR T B I E S, 20 AT 60 4EAY A BRI IL 250 T3k A0 AT, Hivh B g R 7
At PR e RS AR O DR e ko B A VR A s R R Y R A R Ak O S I I BT A R AR KR
RS A E B YR IR0, 97% Aa A, B 1999—2001 AFANAY 6—7 J7 3k , Hirp Ly Fp ey 2 J7 3k L6 250

TR 4B L B A T B A B B A X3, 20 THEZE 90 AEAR A D4R LA 4 IX A B A T g 5224 k7P 11997
AEFKF] 1998 4EFR | 4B LR X BF 4 Th BR Rl I 4679 Skl 2= 2640 Sk, Horp gl 20 (0 S Bl 5 78.79% 7,
1 2003 4E 5 AR B A B A4 T BAVAE 2539 3k, 080 T 51.40% " AR i A 45 1 R FAE T B (1159+275) 3k,
2y 90 AFARR A PR A9 —F AR T RE A T B R IE KIE (2500 3k ) .

A ) RV RIS S5 M J e I A 2 i O A R AR R R A BRI 7 D b 4 R X R
AAER & H AV A DA I Z PR X NS (Sus scrofa) F14: 885 ( Panthera pardus) %556 & I EH T
60 AR FEA LT, /D 1 I JE 1% b 18] 5 40 R 7 RN A 0 RURS: 1S S AR 4 XA S A R e R e e 3
K, 76 20 el 90 AR B — A H 23.40 Sk/km’  FEBWEE AT REBCRAAF S D RS
FEE Ik 42.88 k/km® TP JEFEA T — R R ORI EE S R R 4, AR R 0] R B B AA T
il PR DX PN E AR 1 R 2 i, 20 T2 90 AR AT T HF AR S B 0T J5R FH SR EAS 2, 1997 4F KR 1998
SRR LR LR X BT A T B I 4679 LB ZE 2640 k11 (H RIS A8 Ak K 1T AF I B IX B 28 % 1 B ok
J& N Z AR X i i B U & B A4 DX 100 DX 3 2 B A B T sl (s i), (47 DX D 1) B A I B o ) 1 K 32
B, IRFEA S IR A T BRI, D4R LD AR DO AR — AR R “EILE AR CEHILER S
B P S b PR R A U A AR AR AR, S DAAR AP R ™ (F R OR3P 80 R B S B % e L {47 [X B
A T BFGEIR G H ARG KA T 2 — B[R],

3.3 SRR AR T B oA 5 Ak B e

DL SRR X BT A I B AR B S PR SR AN A BE R 1T ELAEAE Y 22 R U1 (B 20 4D 90 4R
AR, PR XA B A B FP AR IR 5000 A%k, AR AR K, S BUR IX 1) FE B il A St A5 3 1 9 A4 0 g () e 5
FIH, R AR5 X 45 0 b ) 7 AR AP BE CI 22 210 5 BRG] A HF o8 6 B, 4B (LA 4
XA AR A B v A Y A Th RS o0 AT B SRR AR e 22 5 IRATHE ORI X AR Ak B R 3C
R RE AR ENEBS TR R I T S ERE SR AL, i H ARG N A2 S RO T WA R A R R
BT R ORR S A T RE AT R X S A AR AR RN A SO X 4 1 A DX A 1 A 5 R R 17
WMFREERE
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AU AR A TEHEAT | U 0T 0 U5 5 W 4 2 B 2 T B 40 A 1) DG HR DR 3R °Y  TR RS2 sl 2 LAY 1Y
K& AR, RER TR R, FEEREH R S5 EAE 60—120 em [H] BT HEY), B B2 N iF
ARSIl 28 ST A7 78 240 AR X, T A R ) I bR T 2 4 Bk 22 90 A AR 25 42 3 ( Spiraea
myrtilloides ) VY>3% ( Cornus bretschneideri) \ 44624 (Innicera chrysantha ) SFHEARZ AL, B A D ERR L T 26 |
ZEREPAIE T A B A AR I AT Bl R A A Iz SR B A, A S R TR SR A
X TR AR TR, TR AR A 2 ORI SR O R A ) . 25 b DR A DX R A AR AR
SREAR T b s ST A I BB AT | PR IR A ST R . A AEDY I Green ! X A JEE R AE K 2B BT A
FHET SIS UE 1 bR B AR Th B A 2R X A i i AR A SR A R G o PRI, R 1L DR X B A D TG i 23 T
THE AR R R PR e 24 o DR AP DX RI R 19 86% , N =2 T IR S22 Tl IO e, A 5 T RIS il bR 3 3 4%,
PRAFT DCHE NS A (0 B 2E T B 5 SR BRI 70% 2245

T A MRS b PR L ) BTG 5l 5 ICHRTE | T AR ARAE B R T B A S B 8. P A Eh i
22 B35 AV DA I P bR A R T B 0 4 T o R A B JE RG> ™7 SR LR X T i R 2
BAARFR A g LS B AR AR R A D B B AR 2 A E TR MR R v R PR AR B AR
e, AR AR R T IRAN R AEAEE A TR AW TIPS ws o5, 0 B A S B4Rt 1 00 R BB K Sk
JIEtSIO S A 4R L A SRR DX A AT AR X SR SR R X A0 X AR TR D B TR X
b e B A I IR IR 2 3 S 1T e e , 38 (8.85+3.25) Sk/km? , {H [RVBF I BRCRE AR T BR8N AN 43 Ai A B A ) g
(123+45) 3k, AN AR URIA A AR AR TBE bR A 35 v & 0 5 B 3% 1A R Bl | 528l T AR B BL IS i =
FEBE, ANBE R B DR S 2 BRI 2R L LR X N TR B A A B SR A X e
I, N TR BERE PRI MR L DR A DX A 5 B [l i P N TR AR 5
3.4 DRI BRI Sl

ARMEGE R I ARAP DX 25 DAty DI i) B A S5 85 A RRE 50ae S 2% AR AR 22 5, 3K 5 4% DX A S5 4
SLEEPE R A TR BRI DG, b DXCURN 4 B 1 DX 3k p T8 DA i i BT FR AR, Sy B B A T B
R A YU, A SR A B A D RS A R R 2 B S R R 5 B YA X R T R A LR O, H
T AR A X B o A 22 0 N TR B F i it XL 30, AR TR X K, T B0 AR ) B A 4
HEUN, AN, B L X R ) SR ET AR B R AR FAE BRI Z RS XA N TR 22 | 5O A R A
T 25 B2 AR

FUHIT, 4R L AR PR AP DX 5% i R R 28 BERAS A I 22 ik, A AR RIS T SR 5 9 &, AN AE 55 B 2
T2 4 DX Sl e P A b %o B A B P R AMCU R AP P 08 2 1 AR A 5 X O DX PR V) A DX R
LB TR ST R LR L, SRR WL B LA B A 2T IR I A AN i ; FR ) O 4 DX R 3 IX A B T
SAUAL, Wl A B A R TR B A B R s, AN 7 R AT A B A A B i N T AR
Fofr BRET FIHD FAF Y , B2 T 2E 5 5 A B o B
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