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colchicus ) FNEFRE (Sus scrofa) S5 FTIUR , IR YIS 0 BT A6 SRR 4706 o AT U280 A AR ORI X R rh BB 2B Sl W 1 43 A7 I
Fw R 5 AN TSR AR RSS2 .
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Effects of vegetation, elevation and human disturbance on the distribution of

large- and medium-sized wildlife: a case study in Jiuzhaigou Nature Reserve
ZHANG Yue, LEI Kaiming, ZHANG Yuke”*, XIAO Changlin, YANG Yuhua, SUN Hongou, LI Shujun

Jiuzhaigou national nature reserve, Aba 623402, China

Abstract; Animals are integral components of ecosystems, and play important roles in maintaining their function. However,
animals are affected by various factors in their habitats. For example, vegetation is an important component of habitat,
providing refuge and food. A single mountain may provide a series of climatically different ecological zones over a short
elevation change and thus provide diverse habitats for wildlife. Both vegetation and elevation affect wildlife distribution.
Protected areas are attracting an increasing number of people and are vulnerable to urban development, which inevitably
influences the activity and survival of wildlife. Jiuzhaigou National Nature reserve, which is located in the north of Sichuan
Province, in southwest China, has a population of more than 1000 indigenous people, along with a high diversity of
wildlife, and in recent years has received nearly 2 million visitors each year. To identify the effects of the environment and

human activities on wildlife, and to develop biodiversity protection measures, long-term population monitoring is necessary.
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Data were analyzed from 8 wildlife monitoring transects in Jiuzhaigou Nature Reserve from 2003 to 2010 to investigate the
effects of vegetation, elevation and human disturbance on the distribution of large- and medium-sized wildlife. Twenty-six
species of large- and medium-sized wildlife were observed, consisting of 18 species of animals and 8 species of birds, 5 and
11 species of which belonged to the first and second class of protected animals in China. Large- and medium-sized wildlife
were most abundant in mixed and coniferous forest (26 and 17 species) ; less in deciduous broadleaved forest and shrub
(10 and 12 species) ; and least in grassland (2 species). Only 10 species were found below 2400 m; the number increased
to 20 between 2400 and 2599 m; after which the number declined with increasing elevation. Human disturbance has had
significant effects on large- and medium- sized wildlife distribution. Because of human activities, the original primary forests
changed into secondary deciduous broadleaved forest, shrub and grassland, which led to a lower abundance of large- and
medium- sized wildlife on the lower slopes (elevation of 0 = 199 m relative to the starting point of the monitoring transect)
in Shuzheng, Yanan and Jianpan (4, 2 and 2 species respectively). Human disturbances, including tourism and traffic,
probably led to loss of protected animals in the adjacent 50 m elevation range by causing some species to move from the
lower slopes to higher elevations. Habitat fragmentation has changed wildlife species community composition, and led to the
original forest-interior dominant species ( such as Budorcas taxicolor) being gradually replaced by species with strong
adaptability (such as Prionailurus bengalensis, Phasianus colchicus and Sus scrofa), and is likely to continue to affect
population survival over the long term. In summary, vegetation was the primary factor affecting large- and medium- sized
wildlife distributions; vegetation distribution determined wildlife distribution in this reserve. Human disturbance directly
and indirectly decreased species richness at lower elevations by leading to disturbance avoidance and vegetation change,
respectively. Elevation had an indirect effect on wildlife distribution by creating a gradient in the natural environment and
affecting the extent of human activities. Currently, the distribution of large- and medium-sized wildlife in Jiuzhaigou nature

reserve is jointly affected by vegetation, elevation and human disturbances.

Key Words: wildlife; vegetation; elevation; human disturbance
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R 22 1 N RN SERE Bt B AR VR SRS X AR 3, Bl - bR Al TR i BT
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BH (1) AYR-8.7 C 4ERE/K L 622 mm, KA TTE 5—9 | KK BEIEAR IS I8 i, sk 2 % B
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TR ASAR TRAPEET AR FEIRMEFT AR DA B fa) It A N A R 2 T e A8 1 A AT A Sy, b MO T2
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KIS FI( L 9o Fl, M4 14 Ff) 52223 Bl ( [ 94 B, 4% 23 Ff) RO TRPER]
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HBATF A 5 5 PR i 2 R, A 43 BT 20 42 90 T R

A FUAE S B DA BTN, B S 1000 5, Yy
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RO I 1 R DR R R 1 52009 Bl -]
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i, GPS AL, HURIT e 24 B WK RO B EHEEAT
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fi il SRR g TR Hh 3 (A
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Table 1 Large- and medium-sized wildlife monitoring transects in Jiuzhaigou nature reserve

HL&qm s /N WP E/m EA RTINS 54
Monitoring transect Place name Elevation range  Description of habitat Monitoring frequency
1 53 3000—3630  AEHERE EFORET A LUCRH IR, 26
2 FHLA 2350—2740  LAEFIRIR AR F | [ &R AR, LI 2 E TR, 26
3 A 2130—2760  FHOAETRETRACH, HUAE BRI T Bl A HE A R HARL B 25

AR TR FE A Bl AR B, 32 S 1 T S b R o i i -

4 A 2000k et e T £ R S %
S T 13, 9 Ay e 5 O M A

3 h 2070 et seH A B4 A .
N B S TR 6138 M, M A 5 TSR T B M A7

6 R 223072800 et kiR s A b4 A 2

7 A 2480—3030  FE AT IR ASHRAIE AR 25

8 =4 2480—3280  FBNEFEIRASHANE I bR 26
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2.3 ARTHzEs

FEIX it i RS 2 JUZEVA H ARG DX P 1) F2 B A TR 43 i DU e ARt I 2 Bk SE b
Ao A X TR B A A 7 A T TG S A B R, T B AR AR X AT LA B AR O e el A
BHEAR T YeoR BRI, IR A S T YR s, B S A B N, AR SCEE
YRR ShR SIS (K 2) , [FIBTES & R HOR A DT 52 (20 tad 60 ARARLICK ) M SR AT g BRI RE B Ui 2% 7
P 7R B s M e A R R LA FIWT TR AR S

R2 BEUHEKE3MHTMEEYNRIEES

Table 2 The shortest distances between monitoring transects and the 3 kinds of disturbance markers

HeLi Hée/m it/ A B/
Monitoring transect Cottage Board walk Tourist road
1 — 400—500 400—500
2 — < 100 100—200
3 100—200 < 100 < 100
4 < 100 — —
5 < 100 — —
6 < 100 — —
7 _ _ _
3 _ _ _

“—7 FRMHE (1000 m ) TCiZF T brED

3 &R
3.1 REBEL YR s AR

O SRE 8 AFELR Y 26 FhoR rp R R T 920 T T RARY S 5 F, TGRS S 11 Flr, AT Fl
PIRELRIE WA AR 3 iR

K3 TRMFHHELELE %

Table 3 Transect encounter rates of different species

YRR %T}é%&%‘] WM ELL Monitoring transect

Common name proleit;(zln?evel 1 2 3 4 5 6 7 8
I 42 2245% Rhinopithecus roxellanae I 3.8
HLAE Selenarctos thibetanus I 23.1 4.0 3.8 48.0 7.7
HMESH Martes flavigula I 3.8 11.5 .0

Bl Mustela sibirica 4.0 8.0

FEHE Arctonyx collaris 26.9 16.0 26.9 11.5 15.4 12.0 3.8
T Meles meles 3.8 3.8 7.7

&M Catopuma temminckii 1 3.8 3.8
$IMi Prionailurus bengalensis 61.5 19.2 8.0 19.2  57.7 654  20.0 7.7
BN Vulpes . ferrilata 3.8 3.8

RFM Paguma larvata 3.8 26.9 7.7 4.0

MRIBF Moschus berezovskii | 3.8 3.8
BE# Naemorhedus goral I 15.4 4.0 7.7 12.0 50.0
B Capricornis sumatraensis I 3.8 12.0 3.8 3.8 4.0 61.5
#2 Budorcas taxicolor I 42.3 19.2 12.0 3.8 56.0 88.5
Y52 Pseudois nayaur I 15.4 3.8 4.0 7.7
BIERE Elaphodus cephalophus 3.8 3.8 3.8

BF 4G Sus scrofa 50.0  40.0 61.5 26.9 11.5 24.0 15.4

http ; //www. ecologica. cn
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WA R %TH%&%U WE M AELL Monitoring transect
Common name National

protected level 1 2 3 4 5 6 7 8
ZEW% Hystrix hodgsoni 3.8 15.4 4.0 34.6 3.8 11.5  20.0 3.8
KEREMEXS Bonasa sewerzowi I 11.5 15.4 8.0 3.8 24.0 3.8
43 BT HE Lophophorus lhuysii I 3.8 11.5
HESS Tetraophasis obscurus I 7.7 3.8 16.0
LI A HE Tragopan temminckii II 3.8 4.0
LIIEHRAS Chrysolophus pictus I 3.8 3.8 19.2 15.4
15 38 Crossoptilon auritum I 23.1 4.0 3.8 12.0 7.7
1 Ithaginis cruentus I 15.4 3.8 4.0 3.8 3.8 4.0
HEXY Phasianus colchicus 7.7 32.0 61.5 84.6 88.5 4.0 3.8
I FPEL Number of species 18 15 14 13 12 8 17 16

F 3 LI R B B R R T S A RO B (FEZR 5.6) 700 0 7 Tl 4 Fb, WY A T HAMREZR (=
10 Ffv) o K S 2 B SR A E (FELR 1.7) Pl 2 (3920 6 Fi)  WFIE R (2 F) o Bk b, 5970 22
B RE BPRERIHEXS Sy A ) (=7 SRREER) . IR 2 (RIS s e vh i iy 2 55 3 (R FLR A A, B
DI RRE

TERIP B I G 22t i/ UL, H 2004 AETE(SFLIC RS 1 Ok, TARIES | G 35 Hadsg 3 2 i, %
A58 WL SR, BRI AR BN oA R R AE (S FL, 18 IR TR 3 88.5%  TEARY 2 Z1 1 £k fe
UL, RS 2 Wk, HOR S AT AE TSR E 4 R o) (6 ARFELR) Rl I3 i = (8. 25% ) B
PR
3.2 AN[FEAE AL Pl o AT

I DI PN (R A 5 BRI A3 R BT AR B TR SRR bR TR AR

5 FhRE B 2 A 0 R AU B A S W A S AR R IR L 191] =10% ) B3k 4 i, & TR SRR 4 Fh
Kz 45 Tl B0 26 R h AL R 208 HR RS AR, 76 58 MR st A 17 sl , R 34
i/ A 2 B, #4 FBL0 A 7R ARRD AT FRITR SSAR, TS 7F 22 PR g 2R A 2 5 e 34,

R4 5 TERELBAMFHIE
Table 4 Species distribution within 5 vegetation types

i Sl B/ ES IR I EL HT RIE L H=10% )
Types of plant Specie richness No. of traces Dominant species ( proportion of the total =10% )
Ak 17 58 A4 (20.69% ) 5 (17.24% )
FFRETRAS MK 26 367 FIMi (16.35% ) ,Ho - (14.44% ) W94 (14.17% )
Al 10 22 FPH%(31.82% ), HENS (22.73% )
T\ 12 110 HEXS (54.55% ) , 595 (23.64% )
T, 2 9 HEXS(77.78% ) , A (22.22% )

3.3 R[ENEGHR X E P R oA

PFRELR MR TR TG 43 5 XA, Hod 3000 m DL ARSI RAA 1 SRR 0 O, hEE S
LU AR H R0 2 28 WA A b 2R 507E 2400 m DL R S48 /0 09, T TE 2400 m LA b0 4 SR X ]
A, IR R ECR 22 48K, b 2400—2599 m ik X a) I Rh Rh R £2
3.4 AN[FEHEA RN AT

V25 W RELR T 2L (I HIIE 200 3 N7, IAFE 2GR A B A XTI AR 199 m Z [B1A T 347, AH XK 200—
399 m AT FHXTIEER 400 m BIRELRZC S B3N, AR YR EEENE 6 Uin, EIEHRE
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&

2400 m LU T Y5 ARFELE (FHEE JBSE WIE AN RIZREL) 76 R 37 (0—199 m) MynAh 3= 5 BE edIk ; i 4R
PRAE 2400 m DA B 1Y 3 SRR (530 A AAEHL) , T YA 18 i demy , LRG0 b s 2
FRAK ., FOB RO 5 R i b = B R it i AN A2 18 X 1 3 A5 i S B | b P A 3 5 SR A —
R BE B2 5 TR IE S ZA RIS I St A2 B4 DX T4, LUERAS [R5 A X TR 4K 50 m LA 94 A ES, & 3
bR A EFLAN , Hox oy 5% G s i B, B TR0 0 4 ATy (B W IE 98 R
£, S FIHERS S 5 LA

K

®5 TRBERBERMHIH

Table 5 Species distribution within different elevational intervals

< 2400m 2400—2599 m 2600—2799 m 2800—2999 m =3000 m
#12 Animale 8 14 13 10 12
2% Birds 2 6 6 7 6
1T Total 10 20 19 17 18

x6 ARWAMIMERE

Table 6 Species richness within different slope positions

ot e 0 "
s ot o PO il LA e il th e
Sites starting point Lower slope Middle slope Upper slope elevation of 0—49 m

53 3000 13 13 4 A TG | Il HE

FHiE 2350 10 12 RTM PR

R 2130 6 8 9 IR HEXS

B IE 2300 4 9 7 TN HEXG SR

& 2350 2 8 8 A HEXS

Rk 2230 2 5 7 HEXG

Ve 2480 12 9 8 MR S

(E 2480 11 10 6 oo B RA M

4 it
4.1 RO K BT AR s 6] 43 A R

R B A sh i S b i S B AR A () 25 S S BOR TP RIS A s ) o A i 25 5, BT TR S AR B
I M R4 X R R R A Sl i o A PR b R A 2 A8 o] Pt ARRI I IR 22, M de /b 35 i R A
BRI ARG =, 2 N T HEsgmsN , S s IS R A o E & A 0, P BL T B TR ASAR S5 B bR 25
[ 504, — e B b R T PR X b 8 B A sl 1) 2 [R) o3 A R

I SR iR = RS BB oE 7, 1974 4 JUZE I A SR A4 DX DA 4 et b R 1 I T 5 i AR I
24561.09 hm® , 32 2| FRMCRAR T, 3] 1994 478/ N 23962. 68 hm? | M5 ] 2002 4F , #F— 45/ A 21232. 8
hm? , 0] DAAFEDN 1974 47 LUK XN R H BB A= Sl 0 ) i 2 R T BB AR AE R AIR B R
4.2 PO KB AE B2 8] S AR SR

JUEER LRI X Y 2000—2400 m 154k Be R H BB AR 2 W i ) o = B8 AR GBI 3 32 02 PR R i T 4K B
KA N0 Bha T R B IR AR Ak FL X S T i 1K, A28 F 3 A0S 7EIG4R 2400—4000 m (1) Hi
D5 R R AT AR AT RETRACHR TS R AR RN B R R R R S R R A B
IR FE AR X, K 4000 m DL EASARSA 5SS BEIE B X — SR B IR BT SR LR IR X B
EIMFHR 1996 m, 37 18 TGP 167, 7 LABR I 205 st (0 Ll gk 1, Wb =F 5 B e B4 iy S 7 v DI 4 B AL
PRA FTASI] S e a7 5t P 90 A 77 07 00 M B 3 A SR fife e, L v AR B 2 2 W W o = 8 B (R MR 3R 53 A A J) i
NG 05 BTG TR,
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4.3 N0 R B A 3y s 18] 3 A

BT, NP i SR R R X A S RO SR AR R, SRRV CRORIERR Sk e A AT
DX G SR AL 1 J) LAY DA AR, 1999 AF SRR B ARG, 7EAT 5 BRI 7= AR KT AU FE A B, I
41,10 tEaiARE X 3 2% 30 (B IR A | H A ) m g AR AR SR AR, 380 T X 28 M 75 R I AU I A 7%
I RE T ARAG L BRI R TR SR RO P B A B IAE 2000—2400 m IR BRI 1 32
BRI,

HK NN T YA A sl 4y o052 06 8l X, Bergstrom 55 & 3, A 56 145 FUBCHCE 9 19 82 R T
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