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Mating behavior and birth seasonality of black-and-white snub-nosed
monkeys (Rhinopithecus bieti) at Mt. Lasha
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Abstract: Copulation patterns are important to understanding male mating strategies and stabilization strategies of
social organizations in primates. However, information on copulation patterns of Asian primates is relatively rare. This
study was undertaken to collect data on mating behavior and birth seasonality of Black-and-white Snub-nosed monkeys
(Rhinopithecus bieti) using all occurrence sampling and Focal animal-scan sampling methods at Mt. Lasha, between
January and December, 2011. Our study focused on observing mating frequency and birth rates. Snub-nosed monkeys
mate year round, with two observable peaks: one reproductive peak during the mating season, roughly from August to
October, and a second non-breeding peak during the birth season. It is unclear what biological significance this
non-reproductive mating peak has. During our observation, we noted a lower ratio of mount to ejaculation and rare
ejaculatory copulations, which indicated that every mating would not result in ejaculation. This study corroborates the
previous view that the Rhinopithecus bieti’s copulatory pattern is likely multiple-mount ejaculation (MME) or at the
upper part of mating continuum of single-mount ejaculation (SME) toward MME. More ejaculatory copulations initiated
by males than females indicate that MME is not only a mating strategy of males, but that males can influence the position
of their copulatory pattern on the continuum between SME and MME. The mating frequencies significantly correlated
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with the birth rates with a delay of 6 to 7 months. Monkeys gave birth within a strict seasonality with a birth peak of
March, which confirms the previous view. Infants were born with a certain degree of synchronization, but different

populations displayed different modes of synchronizations.

Key words: Rhinopithecus bieti; Copulatory pattern; Mating behavior; Birth seasonality

M EAE (Rhinopithecus bieti, 1R %A%
W) FlETREKBEEL (Cercopithecidae) PeMEIVE}
(Colobinae)1 &% )& (Rhinopithecus), 72 H 1 2%
R 2 Me RACE, Wt 5 b A ik 4k e i 1)
FANRKEZ —o B AT T VTR
] IR A5 X3 (E98°37'~99°41"; N26°14'~29°20'),
M BRI 8 AT R B m A = ke =
FEVOWHVE. 4EP. BEAR R PE T RS 6 AN E (Long
et al, 1994). M4 13 #, 1 500 ~
1700 2 (Xiao et al, 2003). M S bRk b 2
P T AR, AR BE A el DU B Ay = AR IR T o A
WA BT R AR, HE IR (Kirkpatrick et
al, 1998) Wi“Z K fdM- (Ding & Zhao, 2004) FIA7IH:
(Yang & Zhao, 2001). S &k4t & 24—
HEZ MERLTT (one-male multiple- female unit: OMU)
F4HER TG (all-male unit: AMU) % (Cui et al,
2008; Kirkpatrick & Grueter, 2010; Kirkpatrick et al,
1998, Huang et al, 2012).

RACKABBIA =5 0 FIRNCES IR (single
mount-to-ejaculation: SME) (Caldecott, 1986; Macaca
spp: Fooden, 1980; N. larvatus: Yeager, 1990) F1%
K€ 5 K5 (multiple mount-to-ejaculation: MME)
(C. badius F1 C. guereza: Struhsaker, 1975) &
EH (Caldecott, 1986; Macaca spp: Fooden, 1980; P
entellus: Hrdy, 1977; R. roxellana: Ren et al, 1995).
TEFR R AN AR 4K MME 5iAL T A
SME #| MME ASHiAE A0S (1) B (Cui et al,
2006) 0 SRV HE T BF AR A0 8 2 B 40 AL AR
AN SME (n=11, Kirkpatrick et al, 1998), /& SME
A MME J£4% (n=8, Xiang & Sayers, 2009), {H &5t
TR RGN B HET L, Yo RN
fib b R A AT B BE S A S R T (Asian
colobines: Borries & Koenig, 2008; R. bieti: Huang et
al, 2012; Trachypithecus leucocephalus: Jin et al,
2009; Qi et al, 2008; R. roxellana: Ren et al, 2002,
2003; R. brelichi: Yang et al, 2009). 22 A S04 1
B A AR T 2877 A A HERE, = AR

UEAR, BT SR B BRI (WS B B aE . R
/25 ROMBEREAD N SR, BF A A0 A S A Pk 1 i
ZITERIMEAC K. B RGEHLRI B L
WL ZY A B TR BEAR A B AE WSRO . I
X R SR UL SR, n LA B 8 A S A e A
3, A BT EL R AT L SR

Frvb A PSR AR 2 H 15—4 A 7
H, HAERAAWL (0 2009 4 AR 2 H 21
—4 H2H,201044 2 H 15—4 H 7 H) (Huang et
al, 2012). BN EIE 52 2 Fh K2 10 sg m FI R4, K
B e DU R AR Bk, B =, A
U, AR EE— 2 B0 AR S v 11 2 A S A R 1)
JAZENE.

1 xR SFnGx

1.1 &

WS HAL T 25 B A RN AP B S A g A
SRAR I FEb 1l (N26°207, E99°15"), 4TBUX %Il 3
JE& B B I . frvb L sk 3 854
m. HAT, By ie e 200K H xR
R (<2 800 m) AFJERIBFHLLL >3 600 m (1) &1l
Mo, WEK R B ERR 2900~
3600 m [PIMRAHT P o MEAENE B0 X AR A i WA 2
R IR A, RO ER AR T RTRASHR. 7E
- [ HARORTIRS £ F AR (Huang, 2009) . 770 11 1 X 15
KA 44 °C Q2 H), EmEmHABE 17.5°C 7 H).
510 HAMZE, MKE, SN 79%; 11 HE
B4 4 HoA T2 (Huang, 2009).

WF U G 4 43 A T 78 A S50 43 A X 2K me 8
(55 S g it (1 5 LU 2R H 2544 10 km) (14770
LR JEREF 11 4 OMU #1 1A AMU 4154, Ff
BER/NZD 130 o MERESEIRIRAZ 11 km®. JREEA:
BEpE AL 2, KA FEAHIS . Kbt ke
e (RARARR BEsR) o
1.2 7%

2001 4F 1 — 12 H (B 1 HE KM 6 HZ Kk
TREREFERESY), AEMEREG S XTI 5 b 2 (i
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B RIA A, (EE s (Nickon Fieldscope
ED 60) MEMHE, 2R IMAHAT I, KAt
IUFEYE (all-occurrence) (Altmann, 1974) id3KAC AL
G TR QR Y24 St BTN 1 Ve S E 2 E N - (LW AW
ACHCHFFEEIN ) L A SRR B A TR A T
BRI LA AT 547 A%, R WL 1)
927 h,

ARCAT M OFREBRC . €. HhA L e
RERATHCLE R (Cui et al, 2006; Xiang & Sayers,
2009). WEORMEBICESERE, tEA B At Whd oy
ACHE; A HCES, Joty fAfEit, AN hACHE . B
BB G RFER RAA N, HA W B0 (=3 ) i
RS (Cui et al, 2006).

2011 2 J1 16 H—4 J] 12 H, fEfEEsIX
X T PR 5% E e B P i B R H 8 R s -1k
ISR A s A O B AR il F b (i
RV AL T R 5E) Bk (1.5 N R
i) MBS ME R, Sk B MR LUE (U/F:
number of infants: number of adult females) (Altmann,
1974), JEEEAG 29 FUSEEMENE, b S e o e
B s P EWIG R 2, 2 EEe>15 1, id
SEI UF (A 9INSEi (Huang et al, 2012). {585 I/F
B0 22 A K0 A2 A, W] WD RE 1 H AR B S
(Xiang & Sayers, 2009; Huang et al, 2012),

1.3 HES

K F Proportion test £ 50 WE L Py I8 « 1 18
e 77 2 A O e o 1 T, ) S TR B85 ) P 22 5 0 SR
H t-test KL I AT AL 2 400 2% 5 - K goodness- of-fit test
g AT HE A5 . Jlat Circular statistics 73477 Hi 24E
ZA5E, JER A Rayleigh test (Z=nr?) K6 A4
(Batschelet, 1981; Zar, 1999). /{7 A HE., )
AR H I A bR UEZE )15 2 ] Eisenberg et al (1981)
R T7

2 &4 R

2.1 RECHX

FR1H (FR) M6 H (5K) MG REITE
AR AN, HoAh BB 82 RIAT AT M . 2011
EIALSR B 57 RACHS, Hrp e Sl (WAL IT46
BILEH) 44 IR, ATEREATHL (iAo 1) 3 AN /28 20
I3 (K D).
2.2 AL

VAT P AR C 7 20 (1) A Bb O v A e 1

(PG: prostration and repeatedly glancing at the male),
BIE P e B REE T, MEER G T, DU E a7
ARk OGS, AN GHSK) VERLEREYE A
ZI; (2) Bk¥% (umping: JP), RIVHEPESEIR M i b ik/
BB HEPE Y, AR5 AR BT R o

F1 R LBE SR ERE B 13 LR

Tab.1 Mating duration and frequency of Rhinopithecus
bieti at Mt. Lasha

ERT peyil
2 4 10 11 12
Month 3 567 8 910 Total
I 1]
. 0 71.5 77 89.5 78.5 0 80.5 83.5 110 72 145 121 927.5
Duration (h)
ACHCIRAL
Mating 0 1 3 4 3 0 2 8 15127 2 57
frequency
SEHATAL
Complete 0 1 1 3 3 0 2 4 11107 2 44
mating
ATEREATIL
Incomplete 0 0 2 1 0 0 0 4 4 2 0 0 13
mating

44 PGEREAT LS, I 36 Ik, HEME BT
5 8 K PRI 2 T MEME (75% vs 25%, Proportion
test: Z=3.46, P<0.001). MEPEEAC 27 ¥k, A PG [y
59% (n=16), JP 7 41% (n=9), MMk )7 25+
(Proportion test: Z=0.98, P=0.16).
2.3 HEERE

TETCIM SR A FB AT A B O, HEYE 4%
B 5 FICHA 1 R 0 B R TGS, A i 4t
o HEMEEIECE 8 K, fEIEACHLIC R 18%

(n=44).
24 A

B IA K BT 2 B ME T S TS,
T PR L 2 5 i A T v g o PR AE IR
RS [0 e M 9 By Sk 308 Bl LU 6 A b0 i B B A
i

ACHCRT R AT RAI 57 AT, HERR S A
MEPERSHC 54 Wk, SRS 3 I SIS ST
HEA) 44 adsgr, 5 Rk e sk AT 7—10 H
(7F19 H& 1k, 8 A110 H& 20, & 11.4%. €
PESREEL A 8. 8.

S e 38 T 1 T 5 i () R 2 R O 72
R P SRR C 1) S S S L 2 T MEE (23.5% vs 3.7,
n1=17, n,=27, Proportion test: Z=2.02, P=0.022). 5} ¥
N 8% Fa B R BRI R 8230 2 /K TR SRS I 5 i
HEE RS, BARE R 2).
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F2 HPLBBMNESERIESE
Tab.2 Copulatory parameters of male Rhinopithecus bieti at Mt. Lasha

A SFEMELRRAEZE (EH) " 2 S PER I
Variable mean+SD (range) Test of difference
e
i I k] 12.743.1 (5-16) 44
Duration of mounts
AR R _
Number of thrusts 98£2.6 (4-13) 4
S . .
HEREIARCHISCRCIRES TR (5) 13.242.9 (5-16) 27
Duration of mounts initiated by females
MR RN T H A8 PO
HEPERAAC ST RCICES T TH) (5) 11.8£3.2 (7-16) 17
Duration of mounts initiated by males
e S P A HE Vie ¥
MEPEJECC 19 SR 6 4L UKL 10.142.5 (4-13) 27
Thrusts in mounts initiated by females
HEPE A AT A UK L1, P02
AEVEBANC I SCHC T 2 AR LI 9.2+0.8 (5-13) 17
Thrusts in mounts initiated by males
e T RS e 53 4 Y Vi
APRSICES 1 G 11.840.8 (11-13) 5
Thrusts in mounts with ejaculation
. S e e t4,=1.91, P=0.063
EAPRAICES 5 AL U . 9.542.6 (4-13) 39
Thrusts in mounts without ejaculation
R O 4
ARIRISISN ) 15.00.7 (14-16) 5
Duration of mounts with ejaculation
TR <0 1 t4,=1.82, P=0.075
eSS ICES FREE (s) 12,4432 (5-16) 19

Duration of mounts without ejaculation

t EARARPIANAS L 5 50 00) 1 25 52 R M t-test K556 (Differences between two copulation parameters bordering upon ¢ values were tested by r-test).

2.5 THITHEE

JAC B 4 WREFTHE, 3 AR 4 A% 2 . Tt
AMAE N 1 B Y. MR EARSRE A, 1~2
M2 Ar A e A 1 m Y BRER, AN i A
MEPE o (AR ) T-PEIE AR TR W MEREAS L . AL I,
WA, Mk e 2, b/ MRS IR BER Fr2 8 1K,
BedE 2 IR, ADIRERERESEES 2 1 K.
26 XKEFRTA

AEJEREE 11 9%, & 19.3% (n=57): H, if
PERTFEREYE 8 YR, 5 73% ( n=11); HEVERIFMENE 1
W, o 9%; MEMRE 2, MEMR B IRMRER 1 UK, HETES
AR, MEVEAEIL 1 m A FRAR I 1 I HEPE i AR,
MEVE ST TT 35 UK (61.4%); M S g A2, o £ f
PE 1 m WELE 7 ) (13.2%); Pisstik e 1 ik,
P RN TS B 1 7k, MM AL, BT 2 WK
2.7 REETD

AT 57 A . 2—7 HACHCHIKAR, 8
HBW N, 10 HIAFEAE, b5 EHRIK. 8
TR AN, HIFARE A S (F=3511,
goodness-of-fit test, df=9, P<0.001); &34 8—10

H (& 1),
2.8 HEFT

2011 42 H 19 Hg M4, W2 A 19 H
—2 A 25 H, UF R 2888 e i 200 AR i %25 2
H25 H—3 A 12 H, FRAGE, LU 3E BAR 5k

Y%, 3 A 12 H—18 H, REZRHEK, UiHH 2% AR
Z;3 18 H—4 H 12 H, R4 UF #3h, (H2 4%
grit, HSUEECE 4 12 Hik 3K (13 R).
biJ5 UF RUBMRECES 8), (B — B e AE 13
H, R4 H 12 HlAg R (B 2), ik, 2011 4F
WRRERTAE R 13 W, A2 H19H—4 H 12
H, HAmER3 H (" 1.

== 4} Infants 50.180
— T Copulation frequency 10,160

N W R W O

W% Number of infants

o =

10.020 3
=

0.000 S
=

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
H 1 Month

B1 Rrvb il B A S B RO AZ e AR 53 At
Fig. 1 Distribution of number of infants and mating
frequencies of Rhinopithecus bieti at Mt. Lasha
1 TR, 6 N5 SECEREERE, XA MRk,
It is impossible to track the monkeys in January due to snow and in

June due to fog . No data exists for these two months.

P LG B A O P24 =5 P (7=0.96,
Z=12.01, P<0.001). MEREF¥HAM 3 H 22 H
(SD=16 d), T HAHI3 H 19 H.

Py R EESS 1 (2 H 19 — 25 H). 26 4 fl
7 SR AR S (5 62%), HAd A)H AR B
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18 - 0.50
- - B Infants
16 —a— WU/ r%ME Infants/Adult females 7045 4
=
14 + 40.40 5
8 [ B 1 =
§ 2l K 0.35 .:.:’
o 4030 8
S0} 2
2 4025 €
Z 8 -
4020 @
= H0.15 &
s E=y
4010 &
%‘
2f H0.05 =%
0 0.00
PSS, N B AP 8 0N o D o8 S O NN D Ve,
H #] Date
K12 hrvd 8 A s B e L (UF) AR AL,
Fig. 2 Change in number of infants and ratio of Infants to Adult Females (I/F) of Rhinopithecus bieti at Mt. Lasha
= Inf: .016 % 1. A I :
2(5) "‘ﬁ%/ﬁ%ﬁ?&?fants%dult females | 14 —g Eﬁl];%éﬁﬁ;ﬁ\:/im%** HIE(S T Rt (R. bieti: Cui et al,
' loaz ﬁ 2006; Kirkpatrick et al, 1998; Xiang & Sayers, 2009;
N =
10.1 g% R. roxellana: Zhang et al, 2000; Qi et al, 2008; R.
loog=x = .. N _
006 g £ brelichi: Yang et al, 2009), {HZFA L4, AE2 4
1+ =y S RN W O Vs 2
10.04 éME QE&E@E#@?%X%%/ﬂ(Aﬁﬁ%o
fo2 ¢ 32 &R
o &

P 1L P A S e A M B A A
Number of infants and weekly variation in the ratio of
infants to adult females (I/F) of Rhinopithecus bieti at
Mt. Lasha

b B9 RGBS AR B —E
F2EPE (K 3).
29 REMBEMBEXRETEFD)

AEBCI TR J RE 6~7 A1, ASHCARRCFIER A A
KRR (R 6 N R*=0.68, F\ g=17.27, P=0.0032;
JGIE T AN R*=0.76, F1§=25.07, P=0.001).

3 7 it
31 XREETH

b 1B R SRR AT, 2 AN,
B VRSO =TS, W IIE AR Y . X —
SPAESE T LLATHE (Huang et al, 2012). fRFEH1V0
AR SRS A B A BAE AT L= (T—10 J1). %2
We AR (2—4 H) &KIL195 d M4 (Jietal,
1998), AT LA e i SEhE AT ML S 8—10 H, X

TEFR B A SAEMEEAT 3 FhaEC T2, 3
A B I3 A HE P  BEVE AT R 23k (Cui et al, 2006);
MRS AR P AR 52T 2 Fhasic 7 A (Xiang
& Sayers, 2009). 8 AP EARAELE DL 1B SL 5
i /738 (Cui et al, 2006; Xiang & Sayers, 2009)
oAl ¥ Fh b 45 R 18 (Nasaslis larvatus: Yeager,
1990) B A= 15 857 B 1 A0 S e Pk i s A 22 5
FIAE SRS (Crbk s MR By e 45 ) DL AR/
MEARFA R, Bz, BEMEpHErE &S
P A VB LAtk 4 A gt 2 1) a8 i U7 AU — 3L
(Pygathrix nemaeus: Kavanagh, 1978; Lippold, 1998;
Presbytis entellus: Newton, 1987; R. roxellana: Ren et
al, 1995, 2002; Colobus badius: Struhsaker, 1975; N.
larvatus: Yeager, 1990),

TEFRMENE AP R A 75 L 8 A7 Bl i A7 B
(Cui et al, 2006), EHERE L HALHIFI AR 45
i& (P. nemaeus: Kavanagh, 1978; Lippold, 1998; R.
roxellana: Qi, 1988; Ren et al, 1995). Hf/EHE &
TR IETE LAS AR e 1y A . BB 5 B (Xiang &
Sayers, 2009). &L, AWFTURAERER . 42
GBI MEPE S s DA, 0 JE v A M ) B
U
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AEHC R, TR OR AR ) EPIRAS B LU R O Ao AR
WS IER S, A AT 12 8 3 I I 5 R 1]
SLVEPLHETE, BURFEA S RLAT /7 (Cui et al,
2006). AWM ELRIAT 2 FMETEST y, TvE W
i —FAT A, BRIk, H R A T DA e PR AE
WCAT Ay, ARATYR5 3E— 20 ISR Aiff o 15 3 A LA 1Y
EBCAT A, e BT MR 2
33 XREHRS

TeFR R AN SICEE RS LE O 5.2, HLRCES
US4 d7 4.4% (Cui et al, 2006). Firvb (LR FETCHS S
FEEEh 8.8, BIAEATHCHM 2 (11.4%), X ZWARA HEVE
AR IR A BB R o /I B HE R an k(R =
SE FBE SCFF) (Xiang & Sayers, 2009), K, B 7
BRSO ) 446N MME 54k TN SME
F MME J£E£:1% Bt (Cui et al, 2006). X 5PV
BHEAD P I TE — 3 (Presbytis entellus: Hrdy,
1977; P. cristata, P. johnii, C. badius, C. guereza:
Hrdy & Whitten, 1987; R. roxellana: Ren et al,1995).

FRENGZAME) 53 MR KK, 50%72 SME,
43%& MME (5 “Serial” ), 1M 7%(%h #5364
(Hrdy & Whitten, 1987). Macaca J& 1A BCRE S A
SME #| MME [IE2E1%, 1 H, A2 G HEEE]
MARZEA R SME #F (W M. radiata, M.
sylvanus, M. sinica, M. arctoides %5) MR 25 245
i SE P AN ELZ PR (R A2 55 9, MME 4
(W M. mulatta, M. fuscata, M. nigra R M. silenus %5)
MEPEI A AR SeF N A #2552 (Shively
et al, 1982). Caldecott (1986) A b HEMEZERA GBI 4L
SIREE A A 50 SME, 78 SO A 55 o I
MME.

FRPETEE PP (Darwin, 1871; Trivers, 1972),
vl B BE AR PE B (IM: 3F) FIAE P A
(M/F~2:1, Kirkpatrick, 1996) W57~ T LLOMU K 3EA
LI R TC IR A BRI A L S S o hrib LR
M 3B P A T TG B[] iy 4 1 B0 7%
(L R M B 1 SRS AT 22 T MEME, X W] MME
AN E HEPE () — A AT ML g, Ty HE I W] A PRE AL
R A E S AL E . A, IR A R
ME 1 T C ) SRS € 5 22 1 S K TR 5 W 7 17 HE
Rl oR T P P i AN R DR 35, 3K R AR
P ) A P 2 55 2 56 Wi A e A XA 3 8 3 ) o
(Cui et al, 2006; Zhao, 1993).

P Vb LA SR RS b AR SRS € 5 i 2 ik T8

FNCESIN (B G 22 5 s AHE, JEFR AR SR RS TE 5 1 (7]
A R HERE K 22 T AR R IS I W) A0 725 4
HBERHL (Cui et al, 2006). X1 g 55 56 4 PEAL S FRSE
I RANARA K AR P R, %8
TR 254 5 )/

34 REFITH

ACHE e MEPE AR PEMEPE 22 T HEE R BEREYE (73%
vs 9%), HMEPESNC T EUNACH 2 THEME (75% vs
25%), DA, MfEVEARTBIARE I T e A )b [
R (Manson, 2004).

3.5 HEZFT

P AR A AERA 3 Bl A% 1Y
PE A I RE Y (Struhsaker & Leland,
1987). 4 K2 B WAL RACSR AR HAT P M 1210
% (Andelman, 1986). 7yl ilipERE H A4 Ok Pk
(IZT5PE (Huang et al, 2012), H 4k (SD=16
d<30 d: Caughley, 1977). B4 2 ({0 SR H
A2 H15—4 H 12 H, W3 A (Huang et al,
2012; Kirkpatrick et al, 1998; Xiang & Sayers, 2009).
BB OMEE AT 12—6 H, B 3—5 H, °F
KA 4 H 18 H (hr#EE 43 d); R B HL
{HH 783 (Cui et al, 2006). 22 (M SR EEZS T 1
ZHEM R M2 (BUE A Proximate cause) 56
HAJCK (Cui et al, 2006; Huang et al, 2012), 1155
AN E ) B pt e 2= AR LA 5% (Huang et al,
2012).

PR AT SR A 23 AT DX K R R D L A L A
[MEsHE 53 d, “F¥HAR 3 H 22 H (SD=16 d);
PR 3 19 He ok An X b s B #E R
WAREEE 39 d, SPIHAER 2 H 28 H (SD=3.6 d),
A AR 2 H 24 H (Xiang & Sayers, 2009), I,
FR A S AR A W S R e 2 R AL«
ACFRAGERE Hh Az I 1] 2 2 b R O 13 d, T 15
d A, P AIAE 28 d, AR ET 23 d, HAE
WIFRAEZE D 12.4 do PR A0 S vl L 0 P A
FIEAEANZE 3°, Ml AEAH DB AT L IF [ 5 182 4
B AR HEZE RO Z) 2 4, A AR IR T2
3, PR AT 4 R e Ui, B S IAEE
MR T, AT . KRR KA
Bk, H AT . (Newton & Dunbar,
1994). WRWE LR (M. thibetana) WA h A7 H1 4=
S0 Bt A B X I AR T P2 T (Zhao & Deng,
1988) o & AL S M AR 4 A2 201 1 Bt Y AT v i 48 it
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AR5 AU ) A 45 2515 AR AL 2 25 G iR AT K,
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