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Summer Community of Ungulates in Shiqu County, Sichuan Province

ZHANG Hong-mao'?, HU Jin-chu** , GONG Ming-hao®* *
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Abstract: Based on community component, structure, biodiversity and interspecific relationship, the summer communi-
ty of ungulates in Shiqu County, Sichun Province has been studied. There are 8 species of ungulates in this area. Their
distribution and density vary with elevation. Line transect sampling was used to estimate their relative densities. With ref-
erence to the relationship between animals and their environment, these ungulates are classified into three subcommuni-
ties: A. In alpine exposed rock frigoridesert: Pseudois nayaur, Procapra picticaudata, Cervus albirostris, Ovis am-
mon , Pantholops hodgsoni, Cervus elaphus macneilli and Equus kiang; B. In alpine shrub and grassland: Procapra
picticaudata , Cervus elaphus macneilli , Pseudois nayaur, Equus kiang, Pantholops hodgsoni, Cervus albirostris and
Moschus chrysogaster sifanicus; C: In subalpine shrub and grassland: Moschus chrysogaster sifanicus and Procapra picti-
caudata. Similarities between any two of them are all low, which contributes to their significant differences in compo-
nent, structure and dominant species. Research on the interspecific relation by means of 2 X 2 table shows that interspecif-
ic coefficients are low and even some of them are negative correlation. Results of XZ test indicates that the correlation be-
tween most two species are not significant. The points in the two dimensions polar ordination figure are scattered. Thus,
the summer community of ungulates in Shiqu County has such characteristics as simple-component, widely-scattered,
slightly-competed.
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1.1 XL

A EEAFENALER, HEEE R
f—ER 4y, dbHh 32719 ~ 34°20°, AKR& 97°20° ~
99°16", TIFH 2.514 77 km*, “F-¥J1§H 4000 ~ 4500
mo. HIFFIH . AL TR, ARy A EEE. WA
KRB AR, A EEEHRSRURE, SR
F0C, FEKEY 600 mm, TEZETHE, £
REMAR, FAEEFEAN, 45 5500 m LI L)
WAL ERT, TIEFEFTSLUEAERL, &
WA f] + | LU L FEE AL A
FRAat, »MEEAFRDMEN, FEIEV
TL. FERVIK R LIRS i, L R N
hE, DR RS LS EAR FARERTE A
GrA-o-,

RIEA R MR, Wik EE . SRR
ZEEBINGER R 3 P [E sh P B 25 A

A BILREFEEMA . K 4500 m LI EEE
LU, KUK, BEMT RS MRAaM, +
Bhm LR L, LT IERE AR A MR
F, FERERMLEAENRESH (Saussurea obo-
vallata ). MR ( Solms-Laubachia pulcherrima ) .
EX ( Thamnolia vermicularia ). s R
(Rhodiola quadrifida ). KEFEE ( Saussurea
medusa ) . N (Fritillaris delavayi ) %, BEE
H10% ~30%7",

B. @LENE /A #IK 4000 ~ 4500 m,
THEHELEMNER T, EEEER UM (Salix
sclerophylla) . ZE W & B AL ( Sibiraea angustata ) .
PV R (Hippophae tibetana ) . 4 821 (Poten-
tilla fruticosa) S5 AR m LLFE A LA DD )1 & B
(Kobrecia setchwanensis ). HF (Imperata cylin-
drica). B4 (Heteropogon contortus). 1= L& &
( Kobresia pygmaea) . 'WEE (Carex parva) ZFH
FHELER, HFMXESLEEREE, E5E
297 80%7

C. W lIENER M B 3500 ~ 4000
m, TEANTVELEAEE L, BN, 7
B, PO, FRIEAES (Rhododendron litan-
gense) FAE, BEUMIIERE, REXFE, K
HEA VAT (Picea asperata) . K2 (Abies fab-
) FAEMLERREMNK BRHAEER
(Carex) . % (Kobrecia) =K 3 B 1R PR G AN
VIR (Hordeum wulgare) . #eZ ( Helictotrichon

tibeticum ) FE R ERRIBEEE. EEEAH
75%:7-,
1.2 HRAE

Wl IR AR B B 28 R A AR, 7R 1
50000 ¢ JE B E RS IR 244 SREET, BT
H3kmx0.5km = 1.5 km’. HFHEHK 4500 m LA
PRSI S FEE M A 102 4, 18K 4000
~4500 m Z [8] ) =7 LV A B ) 5 G B 77 4%,
4R 3500~ 4000 m = [B] A7 &5 LU VE A\ B fa) i A
R 65 2%, ARIEIZ B AT BUX X & F1 44 F1) FH £ 41
EUME A ETAE 1.5 T4 km® & o SCHBE 2 A
FIHERTEEMY (GPS) FHEEHE SR
A, BTSSR B MR I AR SR S A B B b AR
HBWa, WREHE . ke R EEER . Sk
AUt E BRI A BR A, R H AT REZE AR P BT

FOEAR, FEERE IR 2~ 3 km/h f73F &
B, DR RRATEER (&) L. s
s e (ERE) n. BIBZRENE X, NMABL
fFE % (line transect sampling) ffi it #p B %
S0 HE AR N,

£0) = [nm/ 23 (X021 [ (n; = 0.8)/n; ]

D; = n,f;(0)/2L;

fi (0) AEEBMEMHEN KL, D WEFE
SRV B TTE, TR DX R A S
I Do

D = E LiDi/Z L;
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MY EE S B E AR O, UGB Ak
ESEIL 7k 6 AR

A EFANIER, SRITIAEXS 4 B A XS 45 B B
BEAE R MH AN e R, JFAE HAA R R WL
B, HUCHRMEM-S, HitE R,

HHXEE (%) = (M MEEni / FTEY)
FRAMEEL N) <100

XA (%) = (PF 1 HEUK fi / BT
PR IIR F) < 100

MHE = FEXSEHE + HHE) /2

R Motyka AH LM R ECA X+ E AL R
B, WERABEMUERE, HEALN:

S, = [2>) My /(M + Mg)] x 100
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YiFhE B E R,

LZRE M8 BOR A F AR #8 $0 (Shannon-
Weiner index) TEAR:

H =~ 3 (P)(Log:P,)

H: ZFEMEFEH, Pi: %6 i YR NMEELE BER
R R EAMERB LB, S IR,

ISR EOTE AR,

E = H/H,,,

E: H5HIEE, H,. " H &RKEILE,
Hmaf = LOgZSO

P EUH Simpson A2 :

C = Z (n,/N)?

C: REFERRE, ni: B i UM INEL, N
EVE A YRR B

SKF 2 % 2 FIEK 4 AT 5 ) (] 2 15 A = A
HXFERE, AW AHEFE (polar ordination) 43 4T
BEVE IR 23 ] 43 A - 15010

2 ERE5HH

2.1 BEEMAERSXIS
A Rk W x B A 82K s ¥ A R B

(Equns kiang ). SBE (HEWTILEF)  (Moschus
chrysogaster sifanicus) . L (JIFETM) (Cervus
elaphus macneilli ), B RE ( Cervus albirostris) .
% J ¥ ( Procapra picticaudata ). & ¥ ( Pan-
tholops hodgsoni ) . & *F (Pseudois nayaur ). #%E
(Ovis ammon ) £ 8, BESMAFLE —~ELER
(R 1. RPEMBGEREDD LKL, RIED
W) 5 IR I O 2R LA B & A S 2R B rh sl 8 B Ay AR
B, $HER ISHARTXBENHEITE,
B HIN 53R 3 AR RIZERIEE

A @BILBRAEEERT: 5F+BER+ABE
JE+#EE R+ DR GNP + EE IR
% o

B. mILENE MM . R + S (I
W) +E5F+HEY R+ HEE T B
Wil mA) Bk

C. Wi lEAE M. SE (BKrLwH)
+ R R

& AL By C HLH AR L35 31 0 A
FLOEURR; EIRER. SR (JIEEM); DB
(BEBTILAR) | JRIFE# . BENHES BREPRER
K (F D,

®1 TEERAHEIMHEEST
Table 1 The distribution and density of the ungulates in different habitats

- — . ) — &R (R
YRR 18 WK EL Frequency of meeting 18 Il A% Number of ungulafes in meeting ) 5
Species Density (Indiv. /km?)
o A B C A B C N
n % n % n % m % m % m %
o 4 7.27 10 11.90 11 2.96 21  3.40 0.098 0.074
2 11 13.10 25 83.33 12 1.94 35 35.71 0.025 0.043
3 6 10.29 10 11.90 23 5.64 45 7.29 0.312 0.043
4 9.09 2 2.38 45 11.30 13 2.11 0.612 0.026
5 10 18.18 45 53.57 5 16.67 117 28.68 475 76.99 63 64.29 2.314 1.012 0.052
6 4 7.27 2 2.38 25 6.13 16 2.59 0.531 0.028
7 22 40.00 4 4.77 159  38.97 35 5.68 2.531 0.059
8 4 7.27 28 6.86 0.327

&1t Total 55 100 84 100 30 100 408 100 617 100 98 100

VE Note: 1: BB Y Equns kiang; 2: DB (BERTWLEFR) Moschus chrysogaster sifanicus; 3: HFE (JUFTEF) Cervus elaphus macneilli ;
4: FIBRE Cervus albirostris; 5: ¥R Procapra picticaudata; 6: #¥> Pantholops hodgsoni; 7: & F Pseudois nayaur; 8: #& £ Ouvis am-
mon. A: EILMRAEFEEMA, Alpine exposed rock frigoridesert; B: & ILIEMNE @MF, Alpine shrubs and meadow steppe; C: W& LLFEMNE
fA) A7, Subalpine shrubs and meadow steppe. n: K%(, times; m: R, number. (AIT&FE. BEERIL)

T2 AREEHENMEFEMB LR

Table 2 The similarities between two of the ungulate communities

2.2 BRGSO
2.2.1 BEEMBOESH SEEOMHEMMEREL

B C
£ 20 A ) 25
i 2 vl 0L, SEEERIAMIMERBCELER (< B 21
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50), UiBASREEFERP AR, . B FEH
HERHEZSR, BR A, B. CBEHERI 42 AR
By, HEBRR, BREE. SEEEFEMDEE
Sify, MFARRAS R ER —EiESYE, HERT
IR T AR AT I R 7 M AR AL X P a2 v e
BIHAHE, SNEREEHAREY . RED
AL SR, H A B AR o0 M R A /. EAR T
&, A, BRI S (42), XRBRT AR
KRR oA BESEE, AL C RN REUR K

(25), FEHEEFRNEBREEBEKNK, EHER
W, BRI EE 3 MR mEMELS, B, C
FERMEREERAR (21), BRTEAFMAL, HE
oI TREVE C FriE s EEONERIX, AR,
THMHERZ, HEFE CHYFMFEMEEN R
HAEE B /b, AR R B

2.2.2 HESHM. HOUTMNRBE SHEHN
ZRAETRR. B SO AR RO 3.

R3I TEAEBEIMEHESHFME. BN, ABEEY

Table 3 The diversity index, evenness index and dominance index of different ungulate communities

. LR H s KE el L1 B EIEH
Co i« Species (S) Diversity Maximum of Evenness Dominance
POty peces index (H) H (H,..) index (E) index (C)
A 7 1.5830 1.9459 0.8135 0.2587
B 7 0.9226 1.9459 0.4741 0.6039
2 0.6517 0.6931 0.9403 0.5408

MEIAES, BE A SHEERE. I
FeHEcE (1.5830, 0.8135), XTFERENES
EL LB, LREFA, EARER, AYLEFE,
[ B3R 4200~ 4500 m Z2 4 B L0 b B R R
BRI, NATIHME, RERZ0Y 0 HE
AR T 1) Vg 4 5 e B 1 LU AR S FE R A i
R B I ZREMETE R (0.9226) R, HEA
FEENEMY, BRI, HERY, 89
FE, AEEE, 22MNWEEBNAEERE,
BECHTIESLENEALE, BHREK, <
fRIGF, ERAEREZHL, BYFES, HHXEN
FEERERERX, AATHREKX, REY %
BT X, FERETER (0.6
517) BAf.

2.3 FhEIXRYT S
M FABEESYAER, EhEE, B

VEET Y 244 SRET LN 244 NFETT, 2 X< 2 FIBK
FRIBR 53 51T & Wy b 8] 04 5% % 2 B0 B A
X* KB (R4, RS BEE RS YR ELE
REEUIN, ZEFERIEARE, 505 RN 7
MXE, & XKL, SR EREEARE,
T 25 2 B R 24 1) 10 A AR 3 38 1) 97 R OG0 o X Sk
TiZBE BRI | BEESHER. s
B ZER/N, SYEEEEEE SR, Rk
SHEF T 8 MR HEF AR (B Bl AR
HE4, F6. £7. £SIHTEIMBILY K100 1%
) WA T —m. AREM AR, BFE
RER, BYEE, EEHE, R T & YHEL
RARER, BERSHMWNEERA. BARDHEFHE
IR 0 2 s S IE ARG, A EF I AR, O
B (NPEEF) FEEESE, XS EMNN4ERE
IR GEUR . 25 (8] AR A AR %

R4 WMEXERMER

Table 4 The matrix of interspecific coefficicents between two of the ungulates

1 2 3 4 5 6 7
2 -0.0232
3 0.0412 0.1053
4 0.0366 0.0509 0.2150
5 0.1505 0.1377 0.2070 —-0.1428
6 0.0967 —-0.0259 —-0.0149 0.0312 -0.0694
7 0.0934 —0.0451 —0.0167 0.0835 -0.1835 0.0078
8 0.0252 -0.1019 0.0087 0.0506 -0.2012 0.0023 0.4192
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Table 5 The y>-test matrix of interspecific coefficicents between two of the ungulates

1 2 3 4 5 6 7
2 0.0920
3 0.2901 1.8957
4 0.2288 0.4430 7.9079" "
5 3.8750° 3.2436 7.3291° " 3.4885
6 1.6003 0.1146 0.0379 0.1665 0.8236
7 1.4920 0.3476 0.0474 1.1932 5.7558" 0.0104
8 0.1087 1.7753 0.0128 0.4378 6.92237 " 0.0009 30.0499" "

¥ Note: * B E X significant correlation; ™ * #% .3 #H % more significant correlation.

K6 FRERMBEME

Table 6 The matrix of uncorrelated interspecific coefficicents between two of the ungulates

1 2 3 4 5 ‘ 6 7
2 1.0232 o
3 0.9588 0.8947
4 0.9634 0.9491 0.7850
5 0.8495 0.8623 0.7930 1.1428
6 0.9033 1.0295 1.0149 0.9688 1.0694
7 0.9066 1.0451 1.0167 0.9165 1.1835 0.9922
8 0.9748 1.1019 0.9913 0.9494 1.2102 0.9977 0.5808
®7 BEBEINME X WAL
Table 7 The coordinates on X axis of each ungulates
- 55 8 HYERES 55 HEEE 1E X il B AR X X B4 i (L
) Distance to 8 Distance to 5 Coordinate on X axis Deviate from X axis
Species D, D, X= (L’+D2-Dy?) /2L h= (D2-X)?
1 0.9748 0.8495 0.7589 0.6118
2 1.1019 0.8623 0.7965 0.7614
3 0.9913 0.7930 0.7579 0.6506
4 0.9494 1.1428 0.4322 0.8453
5 1.2012 0 1.2012 0
6 0.9977 1.0694 0.5389 0.8396
7 0.5808 1.1835 0.1580 0.5589
8 0 1.2010 0 0

YE Note: 5 8 HIBER: 58 MIEXERY: SSMMRE. 55MIRERM XEMS. SHIEXRERFBRNTENES 8: L EMS.
BRE, H X HAEA A

®8 BEWEIME Y M LALR

Table 8 The coordinates on Y axis of each ungulates

Yy 54 e 55 MEER Y B E A AR
Species Distance to 4 Distance to S Coordinate on Y axis
D, D, Y= (L*+D*-D?) /2L

I 0.9634 0.8495 0.6617
2 0.9491 0.8623 0.6402
3 0.7850 0.7930 0.5659
4 0 1.1428 0

5 1.1428 0 1.1428
6 0.9688 1.0694 0.4817
7 0.9165 1.1835 0.3261
8 0.9494 1.2012 0.3345

T Note: 54 BIIEE: 54MHERERY; S5MER.: S5HEXRERYE; XREMIBE XHREERRNVASARE, 5158541

FE REAEEE R KA AR, 4. SABH Y Haosi A1,
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PEURYMHENEE. HEREF L,
GE LR E A EEN, SRR,
I3 7o LR P Vo A = L VR D\ B s A A
FIFRRSN, HARFMLEIZRIAR K, AL
WILE SRR A — A RS-, DRI 7 L A B )
A= 1L E AR YR o R ARXT i, Hshp R
AR Z R AT REF R A NG SINE, shiEs)
2 B TR S o 3 — E IR F R RERA . 3
WYX R R, LN H RS RAEA R 2, K
BE RN ZEABELNY 8 #, 2 A dtAd sy
F, BEEEETSYY, BRI AR IR
NP Sus scrofa moupinensis) . JKEE (PU)I|IE
Ff Cervus unicolor dejeani ). Bf4E4 (F BV F
Bos grunniens mutus ) Ay A L-2018] A vk P 2
WA R, ¥F 45 R ST FK B AT REA 4
fii, HEPEAL S FERA LRI, WRRC A% %, FE
HipoEsh, BYERE. g, EEFETERR
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BT, XK EREEAR B T AW ARz A,
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BESIH B, B2 B Y R £ AN 4500
m AT, TR R AR R AE

BAMNEEESI DB ERAEPERR L
ST B R A B R AR KB AL PR
Bl 7B B, A —SE
WS (BEEMBEEI A REE S T A AR
EEMAR Y, WICEk EF, XA
(Poisson distribution) IR R 20, AR
BZhNFEEER, W AWM, #H-FHEITE, g%
BB s Sik, (ERE 8 s SR i L
RIFRK, AEI Y 300 AR SR 70,
MUEE R TS . BEERAR BT
FHE BTN RS 7 ()% TESERAF, —
fRe 2Rl e R AU, AKX R R
FHOC B0 36 295 R 308 58 B RE 2 WL S I ) AL ) 3R 3
KO, VRE AT, KB MR SRR
PR A R ., S5 R £,(0) =
[/ 25 (X021 (n; ~ 0.8)/n;] o[BS ARER Hil
PP BRI 5 AT ARSI BB B 1415 B
RO FESCIRIAA R, AR MERE X8 L A
MEEHATHR LR, AERUBNCHE, Xa™
AR, HATRATGEAM X AR ZE KRR
BRATA A XA RAT SRR, Bt
1P RBEERAE.

BV HEFF RSB THMS R, R HET
HEW RS EYREMOTE, ERELTIAR
HAUNR RS0 3 KR B o AT B
FESTANZIK, ASCRARSHEFFEN RN E
PIFHAT T HEF R, DU AR R AR R B
WMAER, FRE—ERE EIBR TR TR E 5 R 57
M, ERSHFERTRES YR 2T R LR
BRNER TR — 2T

2X2 BB L —ITIR B W A 8] 2 5 AH R
MAXBRER —MEESTIE, HEHERERE
BT RN, Atz ASER50 . H
BR/NEFERREN, FEi 2 x2 JIBRRERN 5 RF
et 52 T A0 L A Rl AR B A0 T B 2K B
PIAER  TEEVEET, ASCRM 1.5 km® B,
XIS AR RIS ] BEMS DN, (ARS 2248
PUNRIE RS R, IR FIATRY, HIRIACRE
BhF o AH BRI B e S AT TRk A 1

4 SEk
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Winter Habitat Selection by Moose ( Alces alces ) in Shengshan, Heihe,
the Lesser Khingan Mountain

SHEN Cai-zhi, JIA Jing-bo
(The College of Wildlife Resources, Northeast Forestry University, Harbin 150040)

Abstract: Winter habitat selection by moose was studied at Shengshan Forestry Center, the Lesser Khingan Mountains
from 2002 to 2004 in October to March. Nine ecological factors including vegetation types, distance from road, distance
from cut site, average snow depth, sheltering class, slope aspect, slope, slope position and elevation associated with
habitat selection by moose were selected. SPSS software was used to analyze the influence of above factors on winter habi-
tat selection. The results showed that the moose preferred deciduous broadleaved forest and shrub. Among nine ecological

factors, sheltering class and slope position were relevant significant. The next factors were snow depth, slope aspect, dis-

i EHE: 2005-03-29
HE, REARBHNEREL.

B R LM R BRI AR R R F; 2438, MRMBEMAE TR XIpWAEm. A

PREAMOLE, 1987, BIEILE BRI S EYRIREE XA R SRR S

2]k, THZ. WIRENDE (EZ5 BF) [M]. 8UH#:
M) RHFEEE A AL, 1984,

Gk, e NELSFEERESEEEERFE]. Wz
#, 2002, 21 (1): 12~15.

ATk, BREREE. )ITALEEDE (BEILTR) MES4E
FERELT]. W) 3h4, 2004, 23 (2): 98~103.

[S1fAER, BITH. PEFPHIR. 4576 XK RETREH
W] = BEEE, 2000, 8 (1): 81~87.

6] AREEERES. MIAEEERIM]. REF: MILARS
R, 2000.

(710 AE o PE 4. U A (M), BHR: PO I AR ARAL,
1980.

[8IBReZE, WL, WFLEh P EERZ P A9 ALK e ok Fn i 1) AR %
BE[J]. B2, 1986, 6 (1): 17~23.

[O1FMBk. BB EBEA LA BRENMGITI]. E85%¥R,
1996, 16 (3): 295~301.

(1014, FREDYBEBERE T EMITRI] BEshY,
1989, (& 52):17~21

[11]BR%EZ. FYBEBFEREXRSEMITER]T]. BREE,
1987, 10 (8): 25~29.

40

[12]Richard B. Harris, X7k, R4, Bart W, O Gara. {# f#E
SHEHITIRIGEEENM R[] BEFER, 1992, 12 (4):
302~306.

[13]Richard B. Harris, Kenneth P. Burnhan. & 7T FIRELR A i
HEE] W, 2002, 48 (6): 812~817.

[ 14]Anderson DR, KP Burmham, BC Lubow, L Thomas, PS Corn,
PA Medica and RW Marlow. Field trials of line transect methods
applied to estimation of desert tortoise abundance _J.. J Wildlife
Management, 2001, 65: 583-597.

[1STRXERE, KR, MEAESEEBAEIM]. K. BEH
AR ARAE R 404t 1989.

[16]FMEIK. SIS ERM (B (M. dba: EEImEX
ZEHARFE, 2001.

[17]ERF. RIREFEM G — AR ZEEE(]]. sk
&, 1964, 6 (6): 299~302

[18]d1%2. AR—EF LM RE[)]. RBRERE, 2003 (2): 46
~49.

[19]John F. Eisenberg and John Seidensticker. Ungulates in southern
Asia: A consideration of biomass estimates [or selected habitats []].

Biological Conservation, 1976, 10: 293~ 308.



