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Habitat Selection of Red Deer ( Cervus elaphus) and Roe Deer
( Capreolus capreolus) in Winter in Logged and Unlogged
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Abstract: Habitat selection of red deer and roe deer was conducted an investigation in the Wandashan Mountains
Heilongjiang Province during winter from 2003 to 2005, using transect censuses and stepwise discrimination analysis. The
study area included logged and unlogged forest. We set systematic transect lines at intervals of more than 2 000 m. On
each transect line large sample plots (10 m x 10 m) were set at 50 m intervals. Five small sample plots (2 m x 2 m) were
set inside every larger plot. Vegetation type, food abundance, snow depth, slope degree, slope aspect, slope position, al-
titude, shelter class, canopy density, coverage, density, diameter at breast height (DBH) , distance to human disturbance
and water resource were recorded within each plot. The results revealed that there was significant difference in habitat se-
lection between red deer and roe deer despite partly overlapping distributions. In logged forest, red deer tended to select
shrub or miscellaneous tree forest on the middle or upper slopes position with sunny or semi-sunny aspect. They also pre-
ferred relatively higher altitude and abundant food that were made up of trees of smaller DBH and a higher density of
shrubs . These habitats tended to be 1 000 m away from human disturbance. However roe deer preferred to live in miscella-
neous tree or Mongolian Oak forest on the middle or lower slopes with a sunny aspect. They preferred relatively lower alti-
tude and moderate food consisting of trees with larger DBH and shrubs of lower density. The roe deer was insensitive to hu-
man activities. By comparison, in the unlogged areas, the red deer selected miscellaneous tree forests with trees of rela-
tively small DBH, relatively higher altitude and abundant food, which were 1 000 m away from luman disturbance. Roe
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deer showed unobvious selection for distance from human activities. Polar and birch mixed forest were most often selected

by roe deer.

Key words: Red deer ( Cervus elaphus) ; Roe deer ( Capreolus capreolus) ; Logged forest; Unlogged forest; Habitat

selection; Wandashan Mountain

YA SRR S AP B R R L Rk
S KR RERE. A N TIEESRE L
KA SMAEBROLA BE#ZMALR (Yan & Chen,
1998; McLoughlin et al, 2002 ). I, W58l
A B PR PEAL S i Ak AR S PR BE 1 B e . ST AT
B R, LUR A BRG] S v A B
HEZEZ X (Jiang et al, 1998 ). 2 W58 £,
RERL WA Z= Wy n] A R 5% o s B B AR
& (Drozdz, 1979; Moen, 1976 ), KW FIE 4% 34
T 2 gt B R BE AT AE ( Chen et al, 1999 ),
JEER Sl AN AL 3 5 MR R il A HL R i 7 SR o g
T, T L SRR AR AR A AR A A ok /L R R T
K, BIHAE A SRR, LA R e
(Mautz, 1978). I, JER )%t A 5 iy i 5 2
PRAFREE I —FI R ME (Lang & Gates, 1985 ).

8 ( Cervus elaphus ). M ( Capreolus capreo-
lus ) TR E ARG X FE LM ERI LTI (Ma et
al, 1986 ), SEik 1l XAk T Fe [ AR Jb i AR AR Y
fEHh, BRI A SR, B AR S BRI
JELRE . T AR E R AX . Tk,
TRRMBOR IR, HA S A5 H 455 2 220
NEPA SR R H B EERNRZ
M 2003 42 2005 FRYAFE, FERIEITA SEIA AR
X, A e RS EREIEAT T HArse, B
W FRPTEBRARRAR X AR R A X AR B8 e £ 1) 22
S, il RERESh W B R4 A BT R SR AR AR
it RSN Jre RS A 00 S 10 Al R A0 3
ek

1 BAMRKEARTE

1.1 ARHXE B AR

SEIR B IX A TRV FIARER, 52 W
4B WFFTH AR SE A L X AT B30 R0l =) i
MG N, B AR BR N A 24 127°04' 07"—127°16'
45", b 26 46°27' 31"—46°36' 60", &I FL 155.6
km?, HHBS R AR LRI & B, SRR Bk, 3
Yoz, IEFE OIS L R A
KAt RSN 300627 .4 mo AMEEHIRAT K

REPEZE M. PRI, — e 10 A B R4
REZAE 4 A MR AR IRIE 2.5—3.0C;
AERET RN 500—600 mm,  60%—70% [ 4
f£ 6—8 A1y; FFIMEN 67%—T1%; FF
H 4 2400 h, JCHIHION 110—130 Ko

A XA A SEBR TR AT, K Sl A IS 1 4
AR P MR . B2 — PR AR
AR CTEIXFPAREL R, DIFERS g A0 5Fh, oAb A A
R o - HERHRASHR . ZRARBR (FEIRIEARTY
T KA DTS Z R0 A, ELBSOA A Ao B Ao ]
AR 73 g A S5 il ) FOHEN . T AR FIAT 45
( Populus spp. ). ¥ "M #8 ( Larix olgensis ). 21
( Pinus koraiensis ). F1¥E ( Betula platyphylla ). %£
& ( Tilia amurensis ). & ( Betula platyphylla ). %
BE#k ( Juglans mandshurica ). 7K B M1 ( Fraxinus
mandshurica ). 5% ( Phellodendron amurense ). i
( Ulmus propinqua )« Wk ( Padus maackii davidi-
ana ). % % ( Syringa amurensis ). ¥F ( Quercus
mongolica ). /K%K ( Saurauia tristyla ) 5. FEHE
KT RE A G W) b 26 A ) T ( Acanthopanx sentico-
sus ) JEA AR Aralia elata ). %5 W Spiraea salici-
fola ) ¥&F( Corylusheterophylla ). ¥ 75 ( Ledumpalus-
tre ) JERL A ( Evonymus pauciflorus ) VUK EF 25
( Stipabaicalensis )F1 7 25 Filifoliumspp )5, FEEB
B IR AA R SR TR T R A AR
A5
1.2 MRFE

HEE A BIARAR I, 2 B AR B 2R AR AR
%, FFLE 1:50 000 FIARATIE L85 AR OR AR XA
JERAGIX ;AR 7R AR XA SR A DXOR MR B L
o BUBARERIBESE T, BEEFEL (RRZIA]IER
F2000m ), FEREZRFELL LR 50 m B— 10 m x
10 m RYRFETs, BE—KFEABE 5 4> 2 m x 2 m BY/)
Hor (D), MR C s S EME a2k, R
s R Z25 AT S G S AR S5 I T vk
FIBEFE4E R (Chen & Xiao, 1989), HRHXS £ £ KT
IR~ 5 7 vk K o BARMETL SR LA R 15 MRS
(1) MgEERL; (2) BEEYFBRE.: HHEERE



64 JARFE: SEBUAARK AR RAGX SRR 7% & F A 5 N 7 2 10 LU A 577

<1.8m WA EEWEFEH. MTFEWFEE: 4
FARE <1.5m WATEEWEFAE; (3) FIR
(em): ELRWEE; (4) Y. BANE, SRR
F>25 8. <25 F; (5) ¥ B, Yemkls
BAYE . BAYE. CEBARERRG (o) BEfi: HU, 43
KA A B (7) IR (m): &
BRENAL (GPS) L sFE MR R B (8) Bk
FE: FEREDT OO ST — A 1.5 m BIRAF, 7EJE [
K. EEL PEL A6 4 A RS EEE G 10 m b
ARFFRIREILEE, BIAT AR WA B K N A
Gy, SRIGIFRECEYIME; (9) AR FERETIY 4
AN CAER LI, A3 AR A A B 1T A 2 B
P B e (10) TR HDUAR P i T F ko)
WRMER AN (11) FAREE: 1145010 m x
10 m BE IR ECE:; (12) BEARZE: 1410
m x 10 m FEAFFPHEARMEGE; (13) oAz B
RO #E 5 N REAR TS R B B2, BRI TH 5 - 3
B; (14) N TFIEEE. ke (Gps)
s (15) 7KUE: A ZRRAUHL X 7K IR & 28 3R,
XA AR B, B R R K
AF 53 190 ) 7 ARACR AR X 43 31 58 OGS RE R A -
MITEFELR R 25 45, FEJT45 300 15 fEIERIRIX
SERMFELEAS 30 45, FET4 480 1.

10m 2

B
Y
50m

Fl1 o ARELR IR Bt

Fig. 1 Survey transects and plots design
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Tab. 1 Distribution frequency of ecological factors in logged and unlogged forest in winter in the Wandashan Mountains

KAk X Logged area

JERALIX. Unlogged area

H: 85 ] F Habitat factors Wi H Ttem I e e HF
Red deer Roe deer Red deer Roe deer

F P F P F P F P

L SR NN 3 14 4 13 9 17 3 6

FER bR 1 5 6 19 6 11 7 14

AR Vegetation type Wit — M IR S 3 14 5 16 3 6 17 34
e ARMR 5 22 10 33 33 60 20 40

T 10 45 6 19 3 6 3 6

R’ ZiA 8 36 5 16 18 33 4 8

Yihii Slope position Hlfir 10 46 16 52 20 37 27 54
T 4 18 10 32 16 30 19 38

YEIE Slope degree (°C) /NF 25 16 72 20 65 32 59 32 64
KF 25 6 28 11 35 22 41 18 36

FH3E 32 20 65 32 59 30 60

W Slope orientation BR3E 14 19 10 19 5 10
P 12 54 5 16 12 22 15 30

NATHIEE (m) /INF 1000 6 28 18 58 18 33 29 58
Distance from human disturbance XF 1000 16 72 13 42 36 67 21 42

7K Water resource

g, T EREMAEHFEARD .

F: JIK Frequency; P: H 7433 Percentages

F2 SE. AFEZTELUFKRERMIERERESEFRESH S
Tab. 2 Discrimination functional analysis of habitat variables of red deer and roe deer in logged and
unlogged forest in winter in the Wandashan Mountains

H: 55K F Habitat factors

)55 2 4

Correlation between discriminating variables and canonical functions

FAKIX Logged area

AKX Unlogged area

T Red deer I+ Roe deer T Red deer M+ Roe deer
K Altitude 0.546 0.404 6.176E - 02 5.054E - 02
IR Snow depth 1.229 0.731 3.410E - 02 1.593E - 02
i B2 Shelter 0.255 0.254 0.303 0.327
AR BE Canopy density -9.86E - 02 -0.146 -0.129 -0.274
i Coverage 0.346 0.275 0.209 0.213
TR Tree density 7.930F - 03 -4.06E - 03 0.186 0.229
TR ARWq4% Diameter at breast height 5.669E - 02 5.854F - 02 - 1.87E-02 —9.48E - 02
AR Shrub density 0.995 0.893 0.301 0.211
BEYFEEH Food abundance 6.87E - 03 1.36E - 02 1.490 1.197

ANRRATE [F] — M X Y A7, 0 2R BEAE ] — b X Py 3
17, EAZIAARTERT B . APk . T ghi ) el
MR & AL 434E (Sun 19965 Ge, 2002 )o
Chen & Xiao (1991) FWIWFFEEBH, . MFILH
AT RIITASER X, ¥EARRE, KL
BNE., SHLITRARM B, TeARFIEAR YA I gh Rl
B, ESH EHRIBrES MY E. Li et al
(1992) IR AL, BEIT i 1L Ml DX BE FAf
TAFEYAESAESIBECN 45.2% . Chen & Xi-
ao (1991 ) TA K7 A B X h g A BIUE 24 4F o

s A e 225 SRR & N 88—
172.6 cm, S BY&EEEVEFIN 55—113.4 cm, W
HEH e .
TCIRSETERRMRAR X I S AR RAR X, T g A
TGS M VPR AR 7 A A A S R LR AR Y i
M, AR RTIZEA RN T AT S M i Bl 5. B9
AL, HIE . HOSRRNIR R S A A T RRE, ZEAR K
FEEE 15 M0 J R XA 2 ) e 8 . AR ST 4
BB, FERMRE IR, DR, 7%t
P 2R B BE B O 7 A ER 43 o0 B o FE RARCR AKX,
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Tab. 3 Habitat selection by red deer and roe deer in logged and unlogged forest in the Wandashan Mountains

H: 355 AT Habitat factors

Rtk X Logged area

JERALIX. Unlogged area

hRE Red deer K+ Roe deer L JE Red deer HTF Roe deer
HEPEZEAY Vegetation type T AE e AR ARAMREAER AR FeAMR TeAMREA - MR SR
Y43 Slope position AL ER EYE A s E R TEREA A% SRR T A
B Slope degree (°) <25 <25 <25 <25
1) Slope position B2 BH 8 B 3% FF 3% FH 3% FF 3%
N R TR > 1000 AT > 1000 KR
Distance from human disturbance (m)
JK I Water resoruce ToER ToH R ToER ToE R
TR Altitude B ik B B
IR Snow depth BRAN A Bk BRA A Bk
P2 Shelter 0.35—0.70 0.33—0.62 0.30—0.73 0.25—0.65
ABHIE Canopy density BRA A 0.15—0.25 0.20—0.40 0.15—0.20
¥ Coverage 0.30—0.55 0.30—0.46 0.25—0.45 0.20—0.50
TeARERE (B/m?) Tree density 0.03—0.05 0.045—0.065 0.05—0.095 0.055—0.090
Fe R4 Diameter at breast height (m) 0.015 0.024 0.055 0.072
HEARK (B/m?) Shrub wattle density 0.08—0.13 0.060—0.09 0.010—0.03 0.01—0.025
BYWEEE (F/m?) Food abundance BRA A BT 0.29—0.55 0.23—0.48

Th 8 F B PEUE NS AR, APk $f 2 AR R AR
PEAR; FEASRARIX, DhREREREAARMR, Tk ey
RIRFG - MERAEMR . B 58, 77 A B4 40 8 1 R A
FEIEH R S R . FERARIX, AR B
B, ARARARBRH R 7 i 28— AR RRX, T
VEARBE R, 22 ARG B LA AR 5, Th R
AP 1 LA, 3 R B 38 v B s I A 5%
MR A ST A B /3 T 2R, 5 RE Wk b 2 T B
FEN 0.4—0.68 WULERE, M+ 5 Uk & T Bl B2 R
0.3—0.6 MYAIRE, T X 52 o L B %) 1 i 38 A4
Bi, DERUR PR DR, HOR, SRR ARALY
PEPRTE—E R DR RS 45 . B
RS T A PR AT H T Z— (Liu et
al, 2004 ), 7EAZE, BT EYNZDU0E THE
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ERAEE, WRECMEER, LIKBURKEY
W, RIS, TR AA KRR &Rk,
BTYFE R, B2 YA S 7R
MAEARERIX, B Kk 2570, S T 2 A B 4 RE
TR, DEMRF RERFEYFE K, H
WA ] N I B K, AR A A A B S HE 0.29—
0.55 8 /m? 1 0.23—0.48 £ /m? BAESTIE . Fv K
Wt | 26 B ES R S AR T S g Y
JERYIME . BT MR AR/, S4E4 1
T 2% B i TTHE B AE XA, i T R R A T B
1. BARVERIMR AP VER M2k, (AR P 35 Al
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X, FEGEPAFHATNT 5 0 rh S 58 B3 | A
T R BB PR AR AR 0 3 7 8 R 347, AT
L2 ) 58 G AR A PR, T el a) 5 4 R A B IR
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A AR SRR S RIS
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