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Male-to-female agonistic support for copulation in Tibetan macaques
(Macaca thibetana) at Huangshan, China
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Abstract: Biological market theory predicts that animals exchange the same commodities, or interchange different ones, to their
mutual benefit. Using focal and behavioral sampling methods and continuous recording techniques, we studied Tibetan macaques
(Macaca thibetana) in two study groups (YAl and YA2) at Huangshan, China to see whether adults interchanged male-to-female
agonistic support for copulation. Overall, male-to-female agonistic support was significantly correlated with copulation behaviors
when data from both study groups were combined. For YA1, copulations in post-agonistic support observation (PO) was greater, but
not significantly so, than random observation (RO) in the breeding season, and copulation in PO was significantly greater than RO in
the non-breeding season. For YA2 copulations in PO were significantly greater than RO in both breeding and non-breeding seasons.
These results suggest that a male who extends post-agonistic support to a female is significantly more likely to copulate with her. Our
study provides evidence for the existence of a biological market involving interchanged social behaviors. Our study also illuminates
the reproductive strategies of male competition and female choice in this species.
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AL, A2 S E W IAR H B IEBA R AE 5,
W i ST A Gy M TRIAT Dy sl AR S B2 5%
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Hemelrijk, 1994), = Z2A04E [ 1 () SCREFI S 4 (0] 52
R o [F 1R 1) SCRE 73 A MEPE-FEVETR S (de Waal, 1984;
Silk, 1992; Widdig et al, 2000)F1#E 1 — 1 e &
(Sterck et al, 1997; Wrangham, 1980), 7/ [1] 32 £F ¥
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animal sampling). 17 A HUFE% (behavioral sampling)
DL JE S0 5% ¥ (continuously recording)ic 54T 4
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XA 1.

Fz1 TAEX
Table 1 Behavioral definitions

AT H 4T 495 X Definition
Behavior catalog
AL TEPEA AT MELE TS, XU CEREVE R b, A EHRBZEMEE RS b, SN 2R 2 sl AT A
Mating Male mounts a female with intromission and thrusting, but not necessarily ejaculation.

MG TS E

Agonistic support

FEAt s, — MRS IR RS, SO TS 5 — T AT A

An individual intervenes in an ongoing agonistic interaction between two or more individuals, supporting one of the opponents.

17 M58 X2 L Li (1999). Seyfarth & Cheney (1984) % Hemelrijk (1994).

Behavioral definitions were referred to Li (1999), Seyfarth & Cheney (1984) and Hemelrijk (1994).

1.3 HEALE

3 AT e R T SRR E R B 9 A I IR A G 1
i, matrix correlation test {78 FEAE(E il K AT AT
AT R EHE 54T A BUORE 25 i 5 1 A2 E 2080 45 4 )
5 A7 AF A AL P (de Vries, 1993; Zhang et al,
2010) (YA, BEEZHE AT Kr=25, Pr=0.010, 2
FN1: Kr=18, Pr=0.039; YA, #IF BT : Kr=44,
Pr=0.004, %5§7=1: Kr=30, Pr=0.021; based on
2000 permutations). Ik, S PYRIEURE 79245 21 1
LR G, DA S AR S BT A B AR A
KL bbfs] (van Noordwijk, 1985; Robbins, 1999), i
FHHEBEAH AN IE (row-wise matrix correlations test)
3 W BUs SCRFAT D R 5 A8 MEAT Ay R R TR A O
(K test) o FEAEE AT Ay BORE 2 ic st 1R 250 v 5
i1 Hemelrijk’s Matrixtester v2.23 #f5e, Hh 5
FrEET 2 000 X HEHI 53 HT (Hemelrijk, 1990).

Hg BUti SRR G 1) A I 28080 A0 48 b 1) A2 I
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SZFFJG (post-agonistic support observation, PO)AZ I
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P YA BEEEAEZ 11 41, ST 10
s YA, BEAREHEZAY 15 41, ZhHET 18 4. fif
F SPSS16.0 for windows #XF3k 4T £ 7 47
Wilcoxon signed ranks test #4640t 32 55 S AL
AEBAIR I 25 520, A% R a=0.05 (AU
185), SEREHE L mean+SD Koo

2 &4 R

HIF 5303 ) AT 3 3 ) A v s SRR MEYE 216
AR YA RE 32 R YA BE 64 Ik %
FEZENT YA BE 43 IR. YA BE 77 R). JEUEE YA,
HEFD YA HE 32 AN H AR 221 d, FEAE( IR 3L 773
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h [(24.9110.87) h, n=32]. L, R FIE G
N9, YA B HCREIS TR 4300 8 (13.4040.32) h A
(12.5010.00) h, YA, #FRECRER 50504 (12.46
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+0.078 #10.27140.086, YA, #4373l 4 0.269 £0.060
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Correlation between adult male agonistic support female and copulation behaviors

a: YA BEAEZEIZAT; b YA HFZHEET; o YALBAEZHET; d: YA BEEIEET,

a: Group YA, in the non-breeding season; b: Group YA, in the breeding season; c¢: Group YA, in the non-breeding season; d: Group YA; in the breeding season.

22 EERBHREHEMENZEMRSHEZFE
TESRERE

AT, MR B SRR ME: Jo SR
A AR IR 2 v T BEHLAS IR (YA, BE
7=-2.547. P=0.011. n=11; YA, Bf: Z=-3.111.
P=0.002. n=15)(l 2a, b). ZHHET, YA, FEUh
SCRFJE AT AR 2 T BE PL A BE AR IR
(Z=—2.667, P=0.008, n=18)( 2b), YA, FEIITC 2
FHANN(Z=—1.863, P=0.063, n=10)( 2a).

3 % it

AHIEFT AR A A R 5, WIS AT e Bt 52

FEMEPE S5 ACHCAT ARG R AR EIR, e
SCHRMENE 5 A ECAT A 0 IEAH O AEAN R (R AE
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JS T P B0 SR E I S T A A K 34 v T BE ML
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R T AXL o SCRPIRA AT R B o ASHFFEA DO
YT P (Noé & Hammerstein, 1994; 1995;
Noé et al, 2001) R 4E 24T W AFAE AT b AT R,
B ORUE B A R A e R 1 e SRR e T
DA H A T [ 4 o

R BN Z= 0 M ETHYI R (Li et al, 2005),
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a: YA, B (Group YA); b: YA, B (Group YA,). :P<0.05; ":P<0.01.
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