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Abstract: In polygynandrous nonhuman primates, an adult male and an oesfrou} female often form a temporary sexual rela-
tionship. However, few studies have focused on how consortships afféc{ polygynandrous males’ mating behavior and repro-
ductive success. In this study, we collected data on male-female Social interactions, consort partners, and consortship du-
rations in a group ( YA1) of free-ranging Tihetdn macaeues ( Macaca thibetana) at Mt. Huangshan, China using all occur-
rences and focal animal and behavioral\satupling methods. We used our observations to discuss males’ characteristics and
their relationships to consortships. During the study period, male ranks within the group changed. Both before and after the
male rank change, we found a positive correlation between a male’ s rank and his number of consort partners ( before rank
change P = 0.010, after rank change P = 0. 032) and the duration of his consortships ( before rank change P = 0.014;
after rank change P = 0.035). We found no significant correlation between a male’ s age and the number of his consort-

ship partners (P = 0.150) or the duration of his consorts (P = 0.511), but the length of his tenure in the group was
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positively correlated to both his number of his consort partners (P = 0.034) and the duration of his consortships (P =

0.023). Both before and after the change of male rank, a male’ s social interactions positively correlated to his number of

consort partners ( before rank change P = 0.013; after rank change P < 0.001) and with duration of his consortships

(before rank change P = 0. 001 ; after rank change P = 0.003). Our data indicate that male rank, length of tenure in the

group, and social interactions with females all influence males’ consortship formations. Our study provides new scientific

evidence for understanding male reproductive strategies and consortship behaviors.
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m, A OCIZ ML X0y A W) RS o A T L 2R kAR
(1999) My iE. WF 7T Ho 5 0 L S 3 AR N
15.3C, F A0 34.2C, BRIKAE - 13.9C;
INT AR YRR 7. 8°C, fem i 25.6°C, i
RS0 -19.8°C,

WX S o0 R YAL e dl AR AR (3
HORARBENE 10 3, ARMENE 1S ) (R 1) Ak
AIZH H 1986 4R LRI X HEIEATHEESE 30 4F B AT
I8, HORFEXB A AR R A DL AIE S (A A=
FET . P RERIEEVE SRR IE A 5T 4F) (2Rt
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Table 1  Focal animal in YAL4réopland total duration for sampling during study time
HfEPE Male HfEPE Female
QNES gai Mz H B IBURE 5 1] gNES g Jifsz H b BURE I 1]
Individual Ade Rank Focal samples duration (min) Individual Age Rank Focal samples duration (min)
HEH (HXM) 6 1 480 mH4r (YH) 13 1 480
LR (TG) 13 2 440 MHEE (YXX) 6 2 480
22\ (ZB) 12 3 480 H£FE (YCY) 7 3 480
-5k (YRB) 8 4 500 -k (YM) 26 4 480
F3k (BT) 20 5 480 L EAE (TXH) v 5 480
# o (HM) 9 6 460 B ATEUIES) 13 6 480
i (DS) 10 7 480 SKHE (TXX) 8 7 480
L2 (TRG) 6 8 480 M2~ (YCLA) 4 8 480
H#FE (YCLO) 6 9 480 164 (HH) 13 9 480
e (YRQ) 6 19 480 Li# (TR) 12 10 520
AL THX 4 1 480
L#RE (TRY) 7 12 480
SLBG (TT) 25 13 480
HE (YZ) 24 14 480
SAEE (THY) 7 15 480

EiRcd PO E TS E P E]

Letters in parentheses are the abbreviation for the study individuals’ names
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mann, 1974 ; Balasubramaniam et al. , 2011) . Z(J&
W H] Excel 2007 X424 AT BEALHR R LA
FEMEEINUY o TEL5 G AN By 3eA F e SOl e
OCERA . — DA R RO e AT 3 [ 2T
T BN 5 () B2 B ACHF R RN &R, 28 [ ORI IR

5 m #%4E 30 min L) F ( Rakhovskaya, 2013), fEiz
Bl FE v n A B e B P A Y E 1, O HLTE
1 min NERFE 220 10 m & A7 i i BE A% ¢ &R JT 16
(Zhao, 1993; Li et al. , 2005)
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KRB ] ErFr A Bl 2=, 3o Bl iy
it (56 R AL A 4 A-EFE]BE (08 00 ~10: 00,
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Table 2 Behavioral definitions of Tibetan macaques

474 Behavior EX Definition

R —AARAER B R B 73— MR BER A 1 5 5)

Following One individual follows along withy dnpther individual when it moves away

HE AR TR R TR RIS — MR B, FEARE 53 FF 1 T S o5 Hh 0 B Tk 4 R e/ NBURL A
Grooming W5 L

An indiyidual used fingers or palm to stroke another individual’ s hair and pick some small particles from the hair or skin in-

to mouth to chew

JERE PSR ZAAETE | m (RE 2 P ORAr A R 53

Rroximity Two or more individuals keep sitting or lying within 1 m from each other

Ykt — ARSI AR TIEIR | . BTN

Aggression An individual stared, hit on the ground, chased or bit another individual

Jet I A T A —AMARTLE I, B R R 08 0 0 A R 1 Aol A S ]
Submission An individual was attacked by another, but away quicklylor{léd in Gpposite direction

17 R e LS 24 (1999)
Behavioral definitions followed Li (1999)
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EHE AR (Noé and Sluijter, 1990) .
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KRR S, IR, RN

DS=W+W, -1%1,

KX, W=XP,, REMEWITA P2/, Pl
AN &AM OB A AN B —
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M, PARGRAMA 8O ¢ BB A @RI )
RS RIS e L =X ([ xP;), &
AN T PR,

(A B, R T BE AT At 2 0 o e e Ak ]
MK RWEELT G (Xia e al. , 20135 Wang

et al. , 2016) , DXIARHIF 5 45 5 B0 B FIE B RUCHE T
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Table 3 Male eigenvector centrality and duration for sample about rank change

Mz A AT M7 A J
Before the change of rank After the change of rank
O i i
. . fi) gt rp B2 HUREI (8] y fi) dgt r B BORE ]
Individual DS {# DS &
. Eigenvector Focal samplés . Eigenvector Focal samples
(57 Rank) ({37 Rank )
centrality duration #Gmin ) centrality duration (min)
-7k YRB 150.73 (1) 0.25 160 4.18 (4) 0.13 340
Sk TG 58.940 (2) 0.31 140 29.18 (2) 0.26 300
H3k BT 7,970 (3) 0. 06 140 2.30 (5) 0.17 340
27\ ZB 4.660 (4) 0. 06 160 19.71 (3) 0.12 320
Wi DS -18.150 (5) 0.09 160 -15.70 (7) 0.21 320
#H HM -58.150 (6) 0.04 160 -10.70 (6) 0409 300
W E B HXM* — 0.02 160 35.30 (1) 0.31 320
32N TRG* — 0.15 140 - 19.80718) 0.12 340
M-Z&J YCLO® — 0.08 140 -21.00 (9) 0.11 340
2@ 58 YRQ? — 0.07 160 -33.70 (10) 0. 08 320
a AMATE T — 50 ) 4 S A A A, RGHREL DS {8
a Individual is sub-adult in last season, and-fio calculation the DS score
1.4 B3R5 (BofE%E: n = 10, r = -0.763, P =,0.010;

1T AR Excel 2007 #E17H)20 863, SPSS
20.0 for Windows 4t it %k 1+ #t 17 48 it 2 #r,
SOCPROG 2. 4 5 i V> K B ¢ Ak ) £ vt B2
% Ffl Kolmogorov-Smirnov test #&; % £ 3% & & 457 & 1F
534, Pearson A OCVERS 55 MEPE AR BN . FE
FEAR P A TR . Ao B AR SRR
BCABARFLLIN (] Z [ R AH OCME , Iir A e i 2 M /KO
HE N a=0.05 (WEKK) .

2 &R

2.1 BRSPS Xof e Fof TR A3 OC 2R B 520
WEFEIIA], AR BN A A e, TR
B, Ak e LS ) M A B 2 A e 22 A T
Ko LURIE i i I BC A 06 R R RIS Il i i, OF
PR BOMTAL 55 1l o TC A OC 3R B2 IEAH GG &R
RIS 7 e E AR BB 2, I I PO R,
I ECA 50 A R S (A BC o  AR AL AT (18] 1a)

FRgziti]: n o= 10, r = -0.744; RV~ 0.014);
Mtz 22 e ) (B 1b) (Bo @& & n = 10,7 =
-0.675, P = 0;032 P2t i]: n = 10, r =
-0.667¢(R£0.035)

2. 2\ B A PACAT S Xt s T 1 DG R P9 572 i

W BRI, AR B AR S I
MR T A (RM%aE: » = 10, r =
0.491, P = 0.150; ¥¢ZenffE: n = 10, r =

0.236, P = 0.511) (& 2),
2.3 A ACHE B A R A T s [ R i X 11 s
P Aal

TS PR AR B A H A T i i) 5 0 ) £ 6 R 2
BEEMIEER, AR AR R, G
T AH 00 B 2 K I sF 1 G R R SR I [ (T
. n = 10, r = 0.669, P = 0.034; $54:
HHE: n = 10, r = 0.704, P = 0.023) (& 3a,
Kl 3b),
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Fig. 1  Correlation between the male rank and the consortships; the rank decreases from left to right
o  F5ZEM}A] Duration of consoriships o FFLE ] Duration of consortships
+  TitfB%E Number of consrt partners + FCfE%CE Number of consrt partners
SRR R SRS AR R Linear fit of duration of consortships
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507 SEEBCRIZER R 7
g 45 Linear fit of consort partners g = 454 ) L6
=k 6 T 8 40 <~
E40 £ i ? Iz &
o s } i % s g 5 K £ 35 A 5o E
ES® Y 25 ES, =7, 031 +0375 -4
= e s = < 304 ; 37 |
g 230 1, =0109%, 42397 o L B B0y coas e e H R ca96 42t
§ Fas| o 2R % 2 3@;—5 251 7 r2=0447 [T =0 ﬁ g
....... 3 L
g 2,0] €= ¥,=0.042x,+ 1765 -3%%’ Hﬂ- g 2.0 A 3 B3
g~ R?=0.032 ._ ;8
81 N ' L, EE <15 i L, B2
= 5 E5 = 5 10l €2
gﬁm €2 5210 .
| w A +
E é 05 H ° M1 = é 051 ° °
£ &
0 T T - - T T T - 0 0 T T T T T T 0
4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14
4y Age HEREAALERE A ]
Length of tenure in the group

P2 A PR RS 5 I R I P C 0 5€ 28 22 18] B AR S
Fig. 2 Correlation between age and the number of consort partner or the

mean duration of consortships

2.4 HEMEAS AR S o BE XTI A TCH G 2R 15

FENRG ARG, B AR 4 25 1) S0 BE
WAL T8, (HiE s A, HERE AR 2
O BE S IO G 2R A2 B AR A O, R S v
A, I R O A A 22 LA R I s A O ZR R it
B (A28t (B 4a) : BOE%aE, n =
10, r = 0.750, P = 0.013; #pLemtE], n = 10,
r=0.884, P = 0.001; Wif;22f0fs: BofEEat,
10, r = 0.927, P < 0.001; ¥ %At
(K 4b),n =10, r = 0.830, P = 0.003),

3t
AT R AR M AR AL | AR R A

n =

3 it PR R AR A 0 B )5 R i PO G 28 =2 18] f A0 O
Fig. 3 Correlation between the @lale™éngth of tenure in the group and

the consortships

ARG TR] R 25 v BE R TR B e TC 1 O R ) 3222
MR R o WT5E 45 R R BRGSO By F) e o )
TGN BCAEOC 2, FERFA AR 1% I 1) DL &
TERFAA 55 H A A AT 2840 %6 ) B R 25 2 T 1l
BB R, 5BIEMR (Pan troglodytes schwein-
Sfurthii) ( Tutin, 1979) . ¥ (Hill, 1987; Rak-
hovskaya, 2013 ) . % #:r % ( De Marco et al. ,
2011) . &4 (Brauch et al. , 2008) . 5k ( Papio
hamadryas) (Weingrill et al. , 2003) ZEpWF5T 4
—2.

TEERART M2 LR Kkt orh, HEMEA
PR3 3t Ay s WIS R ZE W AZ FE B8, DL 1Y
TP 308 35 AT I B A1 56 R R 2R A 7 52 i
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o F4E}A] Duration of consoriships

5.0 . : Rz H‘J’E Duration of consoriships <45 « FRECE Number of consrt partners
A fH%0E Number of consrt partners 50 - S IR R -7
o 45 SR REHE R L 4.0 ) b — = IS .
L2 _ . . K245 Linear fit of duration of consortships
45 P!
=z 8 Linear fit of duration of consoriships =8 =y L6
£40 = =, lasmm & o & L SEEBERRIECR i 2
K 3 . SEEBENRHER § -S40 e 3 Z
~ 535{ 7 Linear fit of consort partners BE o > Linear fit of consort partners &5
EZ -3.0§a@~=3.5- rs %a
= =
& ;&3'0 _ lose § & 230 ¥,=2037x,-0.460 |, 2§
E55 y,=15.71x, - 0.798 & 2 ] R.2=0.859 —13.67x —0276 4 & 2
e 2= 4y, =1170x,-0322 S & T s 2 = 7 N=38T 0 8
R2=0.780 Y, 0Ox, PHEX 25 B 2_ K
g 220 ' R,2=0.561 20 BT Hﬂ- g SN R*=0.689 3 BT
s i = 3201 i )
¥ 215 UE%W: 5 ﬁé
® s 25 X 151 2 &3
E S0 10E€Z = § &2
E g . E £ A A 1
& A05 03 & é 05 - oo
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Fig. 4 Camrelation bétween proximity and grooming relations and the number of consort partner or the mean duration of consortships

SFA (Alberts et al. | 2006) . ABFFCRI, AT HMRAER SRR M6 R AORFTE e, TR
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