MR, 2013, 33 (3) . 238 -245

Acta Theriologica Sinica

RERLEREREESREMRE N
R At OEAN RE TR AWE R

(1 ZR¥FRBEGHE TR, &0 230601) (2 LEWIE KL R0, 6 241000)
FEE . FYMREM R RS R i E G br, BEMEE RES R EX TR RS ARES EEZN AW S
B, AR B B A F R RS G Ok, PRI R BT AL RE (YAL Bf) R fa iy
A2 BE (YA2 BE) BYRUAEMEME > BIZECECZETT (2011489 ~12 H) FHERCEZEY (2012 4E2 ~5 H) WEE -
JEMRAT R o R PSSR E5 0 rh MR ) 0 - TR IR AR R | Ao AL RN SE 900 B 3 S ARAR AR, U8 BT T R
M e 1 A e 2 0 B RS . DRGSR BIIED, YA BERT YA2 BEMEE I T — JEIRATSE 4k 2 05 I AF B B S TG 2
WA (P>0.05), 45HRAL G EMMEME SR T RE, ZE R R T R P55 R s M i e My e
PE W
KW . FREM; MEME; FHREMBREN; BOR, oA SRR
hESHEES. (958. 1 XHEfARIZED . A XEHS . 1000 - 1050 (2013) 03 -0238 - 08

Stability of the female dominance hierarchy in freeranging, provisioned

adult Tibetan macaques ( Macaca thibetana) at Mt. Huangshan, China
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Abstract: Dominance hierarchy stability has been used to measure group stability and cohesiveness. In female—philopatric
species, the stability of the female dominance hierarchy is especially important in determining group dynamics. For four
months each during the mating ( September — December 2011) and non-mating ( February — May 2012) seasons, we ex—
amined stability of the adult female dominance hierarchy in freeranging Tibetan macaques (Macaca thibetana). We stud—
ied Yulinkeng (Y) Al and YA2 groups, using focal animal and all-occurrences data collection methods. We investigated
the female dominance hierarchy and its stability based on three quantitative indices: aggression-submission frequency, so—
cial ranks and hierarchical steepness. We found no variation by season in the three variables in either social group (P >
0.05). Our data indicate that, in YAl and YA2, the female dominance hierarchy is stable. Our results support earlier,
qualitative reports of female dominance hierarchy in this species.
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13, EshPrit s KM W L g5 R, RAE
B A S0 EN SRR Y S5 4R 25 H T LA 4E
FERE N BYARRS RO NTITORAFRERY SE g, A H) T Ff
BER A S5k (#ln, 22&, Lamprecht, 1986;
i 2k, 1995; Wi FL 3 ¥, Sapolsky,
2005) , JLHRTER K KW b, HER L5 KAy
MABRBAE AW (ZFE AR, 1999) o A K &6
R R HId - JB R ( Aggression-submission )
O FR ) A T R ) B S R AT O R E
PIUESE T HE R R E LM (Muller and Wrang-
ham, 2004; Sinha et al. , 2005) , i M tE A 1A
(] 1) 5 25 O0C R AEAT I 98D . T RE l T RS 1A
H A SR FRE 5 2R, Yo 1 VA A ]
R K e Yo A7 S, 2 ISy B
( Counter-aggression) [ H 4 | A B -
I R I A IR AR X R S S A AR TR Y AF OC R (Pu-
sey et al. , 1997) Ao, MEPER KR FE R A
AP DR 2R B I R B VRS O S e MEVE R
ity ( Macaca fascicularis) Rt 22 AN 5 E 2%
KEA K, mH Z 24§55 N KB (Bu-
tovskaya et al. , 1995); MEVEE L B (Macaca
thibetana) WAL A B IR AF I R, WM T M
AR R BE I & (ZiF4E, 1999) 5 A7 Sufe A~ A
LA 2 | AL AR A, WE A (Macaca mulatta)
(Sapolsky, 2005) . DKUY, 4ol £ 45 &9 A & br
T, XF PR A A TR] ) 45 9 285 0 A 7 o 4 R 22K
A,

FRT, 59025 00 B0 2 8 H AR AP e AR . 26
% (Linearity ) FI%f & ( Steepness) (de Vries,
1995) , KT RMEFREM TR TTE (de Vries
and Appleby, 2000; Albers and de Vries, 2001 ),
BENRAE T WORPIMEA KA Yoty - T iRAT A,
TCEHAE WA ] 1 S5 206 &R . O T IR Rb X i ik
B, Gammell 2% (2003) KH5HCdr - Ji MRAERE, 3t
AR B - JE AR W BE 17 B ] (WinsHoses pro—
portion, P;), i 15 David f (David’s Score,
DS) FEAT A MAAL A 8 . TE L T Y B L
de Vries 5% (2006) X i#fry T #—2m9ttk, &
AT ety - IR < R R 2L (Dyadic domi-
nance indices, D), JfRHR AL David 5 ( Nor—
malized David’s score, NDS) XFBEA R 51 8] i) 55 2%
BB ( Hierarchical steepness) #E4T T #f &, 4~k
UL 02 A BE i B Ak, IR AW RSt 2545
P R ARG e VAR T BB s, JUHX T A

Nakano

e LSBT0 iy NI /3 B w1 B b=y S £ a2
PR (Pan paniscus) WIMEVESFREEMFIE I (Ste-
vens et al. , 2005)

L RS B R ARG, AR S B R AR I
PR ORCAE MEME DL AT R AR R (ke
1999) , MEMEANIERBR 0 BESN (Lier al. , 1996), %
ARG AE AR B R R A — R T X R
(ZFiEAE, 1999); & RS BER — B LA
G A P R C 5 4 O R O P L e
MR K AEFEREAR, J8 T AR B R 4L & B K
(ZHEAE, 1999) 5 M ) 52 30 ™ 4% 1Y 2 1 45 ¢
FO(FHEAE, 1996) , MEPE R AR A —E 195 G
N (NS Y R A R NI K Y T B 2
ATETE BIHGE I METE) R A B AEBRE (&
ORIA PR AT S e T B ) ) R R,
AR AT & A (24, 1999; Li et al.
2005) , HA Al Z g MRS BE 2 (ALHE AT gRIY
U= A7 300 M R 047 A LW s (Lioer al.
2005) , {HCRh AR £k 2 75 52 M fE 1 1] 0 48 R A5
AT O A P ) ME T

AT LB L R AR ST 4, A UL gE £
T A1 BERT A2 B R AR e 2 (] il - R
o0, Ay DS FI NDS B 5 5 145 R A
PEAE SO, FIAE DR BE AR SCH o L 85 [A] — TR 7R
AR (9~12 H) MEAELmET (2 ~5 A)
Py — i AR AT R | k2 A A5 B R (0 AR Ak
SiaBtia A, R R L R A A A
FHFa e

1 MR 7 &

L1 BRSBTS 5

AFF 9 b 57 T 22 B0 B 1L v Ll XU X3 A
BV BEN—F A, R4 118°10°, b4
30°29', M4k 600 ~1 200 m, ¥k 600 ~800 m Z
B F2 B R AR Sk AR, W X (Quercus glau—
ca) . /N FH XK ( Quercus gracils) %5, 800 ~
1000 mJg v M, W4k i RS, MAFH (llex
chinensis) %F, 1000 m L I Z N 0 R, 0555
( Castaneu sequinii) . I BRE ( Fagus longipetilata)
5, FRENBE/NENR; IR 2 %003 R H
(Z=H4E, 1999)
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P5 B ARFEAE AT AN AR ) P EE RS AT N e B
(09: 00, 11: 00, 14:. 00 F116: 00) . E M (1H
). g (BREHS4REES~6 kg lEXK)

Berr, R E AT R E & A5 K AR i B A
Yy, WEREBRBCRI A RLAL, RFR 3 [ 1 1 7 A
HOP2 NS ARG 8

F1 MRPEFELEERE ST AL 30 A2 BHEH /AR
Table 1  Age/sex composition for Tibetan macaques ( Macaca thibetana) of groups Yulinkeng Al and Yulinkeng A2 during study period
S 2 2E WL %7 Mating season 4k 3¢t %% 19 Non-mating season
‘ T A1 R YT A2 B T A1 RE i A2 Bt
Age classes’ YAI Y A2 YAl YA2
JRAF HEVE M Adult males 4 9 4 9
JAF EPE B Adult females 8 11 8 11
HAEME Adolescents 0 6 3 11
DA Juveniles 11 13 12 12
B4 Infants 4 4 3 8
Ftit Total 27 43 30 51

C AR 2H (R S AR ik S B EE (1999)

1.2 W57k 5 8RR

K H Bir s AL (Focal animal sampling)
43 A0 21 (Al occurrences recording) X A7
FBCHE AT LR 5 U4 (Altmann, 1974; Balasu-
bramaniam et al. , 2011) ., #H47 H & H brsh ¥y ML
B, My - ERAT A B, 37200 FC AR I 45
HARGE (WS, RE ICD - AX412F) #Hfric %,
e skt - T IRAT A A BAR S 8de br . i &
wHE ., mRkEZE, KB REE (BR, i, B
EE L NAE) | BGERA (HGE SR IR TS
45 (ZEgE4E, 1999; Berman et al , 2004), WEZ
mHE] T 4 T B2 7. 00 ~ 8. 00, %5 R T %
17: 00 ~18: 00,

1520 LR .

WA R, — MR RIR G B0, R B KR
AT 05 —MEdEAN A, Jobr . GBGEE, FAds. INSilime
— MR (ZEPEME | 1999 Berman et al. , 2007) .

JERAT R — MR Z R 2, WS
A L 0k B 1Y 23 A i D 1) e 2 A s 5 )
& (ZFHAE 1999)

AR AEAS B ZES R YA BEFT YA2 Bf4k isx
108 d (2011 4F 9 ~12 H), dEA ML Z& 47 3 W %%
102 d (2012 4F 2 ~5 F), HUFERT ] 5045 B AR
(ZEZH: YAl #, Mean = SD =13.25 +2.75,
YA2 #, Mean +SD =13.75 +1.89; AEZMW &5 .
YAL #f, Mean+SD =12.50 +3. 11, YA2 B, Mean
+SD=13.00+2. 16, Hfi. KE/H).

1.3 DS FINDS 58 J5 ik
1.3.1 DSit& I

? Division standard was referred to Li (1999)

Py (MEFHEH]): Py =ay/ny, Pi=1-P;; H
Ho AR T A BB, n AR
MK § 28 KA i ety - i IR OBCR R, i 2R
T FAME 2 KA BGE - e IRAT R, B4
P, =P; =0,

Du(gﬁﬁﬁﬂﬁjﬁ‘ﬁ)]}y =P, - { (P, -0.5) x
Prob [P, ]}, Prob [P,] =1/(n, +1),

DS (Mifi): DS=w+w, - 1 -1, Hrf w=
P, (HEED), UEMEIRIA P, (BH
D,) Z#; w,=Xw, x P, (ﬁ%ijx D,), 1R
KK A P, (B D) INAUH; 1= X P,
(HH&EID,), REMEiWTA P, (8#%D,) Z
My L, =XLx P, (BEX]Lx D), FEMEIW
Jiif P, (803 D) INALHT, DS KNP A 1A I
i, DS MO, WA #im, RZINA, FRAITE
2 L Gammell 46 (2003) F1 de Vries % (2006)
1.3.2 NDSIHH I

NDS = {DS + MaxDS (N)} / N = {DS +
[N (N - 1)] 72} /N, M MaxDS fLEAAE i
RRTTREA BN DS, N UK MR B, %
PMBRE . AL ALAE AR AR, NDS 1B AL R,
o L AR 3R ) A BRI Ry S RS B, SRR —
MEAE 0 2 1 Z ks, W R E N T 1, U
HLZRH ARG IR S e T A", RZ MR, TEAI
Z: L de Vries % (2006) .,

1.4 Bl ik 25 5 Hr

] Excel 2003 47 B4 91 20 % B, SPSS
16. 0 for windows %3t 8K 4F - M 80 3% . One sample
Kolmogorov-Smirnov test i %% $( 4l IE& M (P >
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0.05) ., Wilcoxon Signed Ranks Test ¥ 4 I 5 - Jit
JRA R Z=AT 22 5% Paired-samples ¢ Test £ 38 412>
IS 25 5 PE 25 525 ANCOVA K6 580 45 90 b B 2 17 1k
25, WEMEAKFER a=0.05 (WEKE) .

2 #HX

2.1 Ll R A A () el — i R K A R AR E
P
WEFCIE], vl R YAT A 4 ) Mol -

~ 008 -
X
&, 0061
N~ Q0
—~ E E
ﬁé- > 004
N
Fg § 002 g r S
g ES
TES 0001
%20
= F £ 0021
R %
= < o041 4
SR e 1
Mating season Non-mating season

YA1 # Group YAL

1 BF L0 1) Ll R A BT AL RERD A2 T MEPE ) oy - IR R FR A AR E

Jit IRAT R B AR AEAE L ZE YT (Mean £SD =0.014
+0.018 MK /h) FIAEZZEL 7= 19 (Mean + SD =
0.015 + 0.028 #i k/h) Z fb R & ( Wilcoxon
Signed Ranks Test, Z = -0.497, P=0.619) (K
la); B RRM YA2 BEMEVEM B - 8 IR1T 0 A
HE AR AE RSB ZE TS (Mean + SD =0. 007 0. 009 45
W/h) FAEZZ BE 2295 (Mean = SD =0. 009 +0.013
Bk /h) A4 OR B3 ( Wilcoxon Signed Ranks
Test, Z=-1.375, P=0.169) (& 1b),

é 0041 b

g 73 0.03

WEL

£ E £0.02 1

®ES

VEE

MEE 0.01 {-mmmmsmmmmmmmeefemmmmmee e ) RO
= ~~

ESE

~— |g= % 0_00 4

= % Eo01

B2

| 1

4 0027

= T RS
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Wilcoxon Signed Ranks Test 255 A i 3

Fig.1 Seasonal stability of interfemale aggressionsubmission frequency on Tibetan macaques ( Macaca thibetana) in groups Yulinkeng Al

and Yulinkeng A2 during study period. Wilcoxon Signed Ranks Test no significance

2.2 ¥R L g R A O A s A7 R P

T WI10], B Ll A YAL BERT Y A2 B 1k
DS (MR ) I B W 20 YA FEME% 0 A7 7F 22 Bt 2=
TR AL 25 AL AN 3 (Pt =0.258,df =7,
P=0.804; D;:t = —0.160,df =7,P =0.877);
Y A2 FF PR IS 7 A8 B 2 Y RN IR 2 B 2R 1 AR Al
AN E (Pt =0.066,df =10, P =0.949; D,
t=-0.028, df=10, P =0.978), HikLF 2,
2.3 v L g R A M A R R AR Pk
2,301 Bl R AL T I G LA i O S R

WA=, YA BEBEVESF OB E K = 0.81,
YA2 B OMEMESE R ESE K =0.76; ECHE T,
YAL BEMEME S22 B K, =0.73, YA2 09 MEE 4
WM K. =0.87, YAL Ff M PESE O FE AC Bl 2= 7
FAEZ BL 2= 0 A2 b A B % (ANCOVA, F, ,, =
0.203, P =0.659) (K 2a); YA2 FfMEPESE 90k
FEACHL = A AR 2C lid 2B 1 AR fb R B 3% (ANCO-

VA, Fi ., =0.232, P=0.635) (K 2b),
2.3.2 IR T O A3 e B0 i v S g
T B Ao M

LB AT, YAL BEMEVESF B EE K = 0. 66,
YA2 BEMEPESE B K =0.56; JE3C B =,
YAL BEMEVE 9000 K. =0.63, YA2 Hf bf P45 9%
FERE K. =0. 68, YA Ff MV 45 908 B A2 e 2= 45
el Z=T AL AN % (ANCOVA, F, ,, =0.278,
P =0.606) (& 2c); YA2 HfMEME S0 AS B2
WHREHE R R AR N % (ANCOVA, F, , =
0.502, P=0.487) (K 2d),

3 i

WEST ], AT A B YAL BEFD YA2 BF v MA
(BT — i AR AR | b 2 AT 45 2586 i 1) O i 3%
Afl, FALE LA R SR TR, &

g TSR T B 1 R M S 4 R R e 1 P )
Wr (Z=dEE, 1999)
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Fig. 2 Seasonal stability of female hierarchical steepness on Tibetan macaques ( Macaca thibetana) in groups Yulinkeng Al and Yulink-

deng A2 during study period. ANCOVA no significance

3.1 Bk - R A AR E 1

WEFEHIE], AR YAT BERT YA2 B85 8K H 3
MIE K (Subordinates ) g ifi I #HE L # A 1k
(Dominances) FYIH L, B an, ek AR R SR
CEUCT B DS E R T OO FAHE P, fEL 2 A ) I
i — i WA AR T A= AR L (P >0.05),
T e D 3 e 1 1 A A RAS S i i & A A
n, BEME ( Macaca assamensis) ( Cooper and Bern—
stein, 2002) I H A% ( Macaca fuscata) (Zhang
and Watanabe, 2007 ), REKIEH S, (R0
PEAN A H AN B T ) R A AR ke, TR <
R JEGENIS, R EHBEGE, 0
AR BT, s TR, REFEWT, HEHEA
TR PR R ST AL S S G T AR O A R
ALRR R JCIE A (bR, 1999) o
3.2 A AR E PR

WFFEIOIIE), AR YAT A YA2 B b 2t 28 e
MFE I K A= T A8 2, Flan. YAT B4 K8

NER 1A AR AR B 5 2 T, e B AR AR/ T
PRAETT DNER 4 IWLAL A8 AL 3055 1 WAL, e B A8 A Bk
(£2), HitSA A A BE (P>0.05),
BB TR SE , R 2 KR K S MEPE AL 14 3% 50 ] fig
HSAGSHHMEZHNERAX, WA GmERaS, 1k
R/ (Holand et al. , 2004) ; A:HLRDL, BRYLFF
A BB BE (Zuk et al., 1998); MEVE X FE (Mars—
den, 1968) 45, TEMIRMBAL S, MM A4t
S AH 2 2%, AMUS H SR EPRE A X,
117 H. 52 3 58 £ F1H: Ay e Ve A 1A 1 3¢ A2 B 52
(ZEHEAE | 1999) , H 23X F 52 J 1 - A HT i M €
By HE (BRI AR E TE) o

BRSS9 a5 Fa e A OC BB A
AHLB A A 22 G5 A T DRI YE B8 2 R B Y
1128, AR E AR R SE &R, R T RER Y & R
( Sidanius and Pratto, 2001; Haley and Sidanius,
2005) 3 MAMASEE, TEABEIREE MR R PR HT 4R
T, BRI G AT DL e KA M 4 5 [ B
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Flgg, WEHATLAGE fRREIAIE S (de Waal, 1984)
FRLL, SCPE R AR A L 2= 5 A 2 < AR i
KAV ARE (BRI FARE “RAR” AR E,
3.3 ARGUBRIE AR E

WEoT ], YAL BEFT YA2 FF A4 M 5 ph B
oA, i B, IR A
gitgtndr, RN EEE AN LR (FHR
BEEER T 0.5) GeifJr AR G1F B 1A (Balasu-
bramaniam et al. , 2012), X5 H AWM (Ventura et
al. , 2006; Schino et al. , 2007 ). 18 W % ( de
Waal and Luttrell, 1989 ; Desportes and Thierry K %
R ¥s, (B0 Balasubramaniam et al. , 2012), &
W ( Butovskaya et al. , 1995) 55 5& T BF {4 Mff
SRS R B A R — 2, IR SRR AR KR
1T 2 KW ( Evolutionarily Stable Strate—
gy, ESS), BUREARRL 5% T B i Ae e i+ 25 55
RRF, WOORENTES . WEREEN Tk B A n] 4
FIBI ™ 0 B AR e M A R BE I, o i A
—BENA R B A, R HOX RO RRE AR K
WIAPTE, 23 AR T K J B A /IR IR A7 B 1) fE
(ZFiE4E, 1999), Ml 4n et R At 25 v Al Rt B Y
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