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Abstract: The comparison analysis of social structures and spatial distributions of golden snub-nosed monkeys
( Rhinopithecus roxellana) in different regions is of significance in understanding the mutual response among populations and
the surrounding environments. This study observes three different groups ( Dapingyu troop, Yuhuangmiao troop and
Zharugou troop) of golden snub-nosed monkeys in the Qinling Mountains ( altitude of 1150—2890m above sea level ) and
the Minshan Mountains ( altitude of 1996—4764m above sea level ) to compare the differences regarding the social structure
and spatial distribution. The results indicate that, due to the different habitat environments, the social structure and spatial

distribution show some similarities in common and exists certain differences. All three groups present features of the multi-
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level system regarding the social structure. The proportion of male and female within One-male unit ( OMU ) shows
significant difference not only among three observe troops, but among other snub-nosed monkeys species as well. For spatial
distribution, due to the different effects of food competition and predation pressure on natural enemies in different habitats,
the spatial distribution of the three observation groups shows a gradient change relationship. This research facilitates in the
current study on Rhinopithecus roxellana regarding its developments and adaptation ability to the environments. Lastly, it is

expected that this research could inspire further research and guide conservation works on endangered non-human primates.

Key Words: golden snub-nosed monkeys ( Rhinopithecus roxellana) ; social structure; spatial distribution; geographical

population ; inter-population variation
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R [ g L1 S04 22 v KRNI B ARSI R AN, VP2 AR X AN [] A b B
FTTBEFE ) AR B PR SRR, T A K 2R A RN SR (L R R A T FUAFF ST . AT )1 4 22 R )
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BT 2208 1L ko B AR A 2 E A 3 SRR AP IX 1 (108°14'— 108°18'E, 33°45'—33°50'N) ,
TR AL FEZ 1500—2890 m, R 3Z M J% RN 4K I 52 ), 3 B B T ot , & KM 2E (IR 2 W OB IR 2 T8
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JEFEDE 1150—2574 m, ASH X PUZE53 B ARSPH0RE R 11.5°C e m iR N 21.9°C ; iRk 0.3°C . 4R
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T B A S T R 08 1L ko B S A TSR I BRI AR 1 A e At R 1 A — 2
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JI 4 22 Mt S G5 R P RO FE B DA AT AR 2E B 0 85 d A 32, SR FH SC 418 5% ( Verbal descriptions ) FlTE =g 5%
(Sketches) B9, SCFICsR AL H 9:00,13:00 F1 1700 2832 BHEH OMU K0 AMARBOR A AR I/ 51
B, BERIESE ARYEFEHEN OMU (9057 B AN AL B, 1) H B

I 4 22 A 25 18] 53 A R0 B8 52 0 S+ R 2 [B] 3 A 6 0 OMU 25 [8) 73 A Bcdle o #E 2 18] A1 B0 Wi
ST YN A 2 th TG shiE A B L, BT BRI BORE 2 (Instantaneous and scan sampling) ' % H
FREES OMU Fr7e 0 B A T— W3 F-A AL OMU Z A5t MM, AH4E OMU 2 Al i 4k i B
BRI 7 SR < LA R 28 3% 2l 1) DX, B i A i 22 15 B A RO e (ER O A7 2 5, 1 FH RO G I R A0
IR, Y4220 OMU 5 B 7R X Sepr s Wi, A A S8 PI4~ OMU 2 ] (4 fe 0 1A (9 B 2R R 2, AT
FE OMU Z (8] i) et HERBE B

OMU %5 [A] 43 A1 B RS AR T 2R AR B B —4~ OMU (53 A #8J2 — AR UER, L OMU MR ER 2% A2 1 i IX
BAERBLC  DARRIR]C et Y B o0 AR 5 810 s LR B AR A2 . Y AR il 16 stk A 2 RS T5 ,
FIFHBERT R UL RUOH A OMU #E4T — R A4, i 5% OMU N 48 8 5 i b o7 ¥ | B 53 T 7 2 Ji] 1Y) de 3
HLRME, L OMU A3t
L5 bk

FIr A AL PREHE A i — A G2 11T, ] Kolmogorov—Smirnov F1 Levene's Test 43 7l K 36 B0 1) 1F 254 Fl 7y 22
) B, A T BE AT & SR 250 . Js FHE PR 2R 7 22 730 #1 ( One-way ANOVA ) 43551l b SRR 1 55030
ABEFE GBI FTA 437 T 1 SPSS for Windows ( Version 11.5) 588, iR MEGETE I (B £ bRt 22 2R s 722
SR, B EEKERE N «=0.05,

2 #HR

2.1 FIRILK SR LR 4 2206 B ARFE AL AR

TERFFE AR, 310 R4 22BAMA & T 29 4~ OMU #EABIFATHIGE b 2 rh . Horp 2208 5 5 Jh i
114~ OMU, 351 117 HAMALLA ; I8 K FTIARE 6 4~ OMU , 2t 68 AR ; IR 1L FL WA #E 12 4~ oMU, 3t
125 AR R, WK 1,

F1 JIELBRFRTIRLMEE SR TFRERNAHMN

Table 1 The OMU age-sex composition of golden snub-nosed monkey between the Qinling Mountains and the Minshan Mountains

M PR EZE (B SR, FERD e
\ Mean+SD (sum, range) Ratio
WEETE N
Troops AR EEdE JAF M V. BSGAF- M GE=A B W JICAF M L
Adult male Adult female  Sub-adult female Juvenile Infant Troop size AM :AF
1+0.0 4.00+1.10 1.67+2.07 3.67+0.82 1.0+0.63 11.33£3.93
PRI .
AEpURE (6, 1—1) (24, 3—6) (10, 0—5) (22, 3—5) (6, 0—2) (68, 9—19) 7 1.0 4.00
1+0.0 4.27+1.49 0.91+0.83 2.73+1.10 1.73+1.00 10.64+3.26
. : 11 1.0. 4.2
L (11, 1—1) (47, 2—7) (10, 0—3) (30, 1—5) (19, 0—=3) (117, 6—17) 0: 4.27
LA RE 1+0.0 5.33+0.89 1.42+0.52 1.58+0.99 1.08+0.67 10.42+1.97 12 1.0. 5.33

(12, 1—1) (64, 4—7) (17, 1—2) (19, 0—3) (13, 0—2) (125, 8—14)
OMU ; —/E Z M550, One-male unit; AM :AF ; S AEHEME ., Adult male:; Adult female

2.1.1  ZRUEE B ) 4 22 B AR RFALAL

2012 4E 3 A3 2012 4F 6 A, E SJEARER 114 OMU 408, 2547 117 BAME (11 ASRAE#ER: 47 HR
AEER 10 HO A MERE (30 HE AR 19 HEBMR) . OMU il 2 17 H PR 6 H P14 (10.64+
3.26) H(N=11), OMU 53 Z [A] 7 B 5500 Ho A9 hy o B3 AF P « S M P = ST A - 57 /0 A A Sy =
1:4.27:0.91:2.73 :1.73,
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2.1.2  ZEKIFIE) 4 2200 B AR Al

M 2013 4F 2 F 5] 2013 4 6 A, REFIGHERER 6 4> OMU 4%, A 68 HAMA (6 A RUAF ek 24 Hak
AEMERE 10 FOT AR M (22 R AR 6 HE) . OMU Jlibi e £ 19 H &by 9 21 (11.33+
3.93) H(N=6), OMU & b1 Z [i] V- 4 0 i LU G Sy« J AT i M o RSO AT O P - I 8 A O = 5 2D AP A B =
1:4.0:1.67:3.67:1.0,
2.1.3 R ILFLANIE )] 4 22 M 2H AL

M 2014 4E 2 A 913 2013 4F 6 H dfy, FLAAREH 12 4> OMU 4R, 54 125 BAME (12 A AR HER: .64
SRR 17 RO AF e L 19 K A 4E AR 13 H 8% ) ,OMU s i £ 14 H bk 8 H,
(10.42+1.97) H(N=12) , OMU j{ 53 2Z [ F- 3555088 LU AG A7« s A T e o A e STl A - 5 /A A A =
1:5.33:1.42:1.58:1.08
2.1.4  FW LK SR LK) 4 2206 B bRl a2 5

i I B R R 2208, FeAT I 3 ANFERE B RGAE HE | WA MM | T ARAMA S B AT 25 G G, 4
P ARSI TR AL P, A AR AR AR R B TR 3 D S 2t B P A 22 5 (U MR . DF =2,
F=3.423, P=0.048; H4EMAL . DF=2, F=9.217, P=0.01), @t 2 & i, 140, 22 S8 TH a0
FEO) AT MEPE RN AR AL 5 53 SN PRER T LG, ILER 2,

®2 JI&£BRFRSRLNBHFERENASTHLEMESELE

Table 2 Multiple Comparisons of age-sex class number and spatial distribution between the Qinling Mountains and the Minshan Mountains

AR vl
Age-sex class number Spatial structure
WERE JRAT M A AR IR GRS £33 —MEZMEAMERE OMU [RlRIT HERIE RS
Troops Adult female Sub-Adult female Juvenile Infant OMU Radius OMU proximity
. i . t . L . t . t .
Sig. Sig. Sig. Sig. Sig. Sig.

e KREFIRRE 133 0.0339* -025 0.6517 -2.08 0.0003** 0.08  0.8388  1.85 0.0000** 1.29 0.0000 **

E{Ragi E S 1.06  0.0424* 051 02768 -1.14 00115 -0.64 0.0683  -2.43 0.0000"* -422  0.0000"*

KEFURHE FEER  -027 06555 075 01844 093 00779 -0.72  0.089  -428 0.0000** -551  0.0000**
* BEE P<0.05; * » BEHE P<0.01;0MU, —HELHEHLIT, One-male unit

2.2 4224k BAnREAS [H) 43 A

FERFFE IR P, FRATT R s 3 2 () R 85d 2368 vk, Hovh T B A 778 Uk, RIFIAAHHE 791 1K, JLIE I
FEEE 799 1K
221 FHWEE A R0

HRAE 778 RS, MR BT, B —1> OMU #5k 7 4R i fE —BRAY 465 IR (A WESIREL Y 59.77%) .
IR 233 YR (5 29.95% ) =R 57 IR (5 7.33%) = ARBLL L 23 WR(42.96%) (1), —iW BikZ
P50 13 DR A BUEREYE 4 DS AEMEYE 3 AT B MENE (3 ANF AR A 2 N, PR OMU 15 B —
RRA A5 DL 35 U (7 BOREEIR B 4.5%)

Z2Ue B JEHFR BT, OMU 23 [a] 534 S A W (&1 2, &1 3) . fIEIAT LAE Y [A]— OMU (%% [A] i [
£ 2—8 m Z [AIAIE B 5 280, He R0 5—7 m Z (8], R AREL R 25 /e i e sk i #a #, OMU 943
AF-H248 4 (6.9122.63) m; MAHSRAY OMU [8] (1445 8] 530 B 2k B B 2L P fE 8—14 m 2 [a], WE(E H I AE
10—12 m Z[a] , FHEE OMU Z [H] A9~ #E 254 (11.98+7.88) m,
2.2.2  FWEKIFIRHEZS (8] 534

HRHE 791 R AEE , MAEREIR BT, B —1~ OMU #5748 i /e — BRI 375 IR ( i USRI BRI 57.41%)
PIRRAY 321 YR (5 40.58% ) = HR# 75 (17 9.48%) —=BRWLL L 20 k(5 2.53%) (Bl 1), —# W L%
PR 12 AR A BUERENE 4 D AEMEYE 3 SRR MENE 3 SF AR L AN, P OMU 15—
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Fig.1 The tree using comparing among three observe troops

FEB A 76 Uk, i BLER IR BT 9.61%

ZRIB KPR BT, OMU 23 (8] 73 A SAERE s [ A 0L (181 2,60 3) o T RLE Y, [al— OMU 123 1]
JEFEITE 1—5 m Z [al A5 O o 22880, 1 2 B0 A 78 2—4 m 22 (8] S 55080 B B 5 2 16 4K i i sk i 1 e
OMU (53 Hi F-21248 4 (2.63+0.80) m; MIAHARAY OMU [a] 2 6] f 30T 2R M B = ZAE P AE 4—10 m 28], 0§
EHIAE 5—8 m Z[a), AHAB OMU 2 [6] A F- 2 HE 25 4 (6.48+3.41) m,

P<222X107¢ 7.3X10710
25 =T T
P<222X10716 _
P<222X1071¢ . \E , P<222X1076
¢ —_ ' P<222X107
% g 20 . E g 30 — | - 1
ER 5| : =g
e & 20 -
R g I g .
g2r : s ' :
5+ .
=)
1 $| 1 2 \ |
0 | | 1 0 | i |
E2H poead Ik St K2 preaily JugRi
WLELHRE Troops WLELHE Troops
B2 3 NBH—ESHEETZTESFERILE 3 INMNBE—ESEETTAELERLR
Fig.2 One-male unit (OMU) spatial radius comparing among Fig.3 One-male unit ( OMU ) spatial distribution distance
three observe troops comparing among three observe troops

2.2.3 IR ILFLANYA ESS (B 4> A

HRAE 799 R BYRER , MM RER BT, B —4> OMU #540 [ 48 Hh e — AR 237 (5 BRI BN 29.66% ) |
PIRRRR 435 (1 54.44%) (= BRB 120 ¥R (5 15.02%) (=BRBFEL B 7 (15 0.88%) (1 1) . — M Bl
5B 10 MR 1 A AR HEYE 4 A BUEBEYE (2 A4S BUAEBEE 2 AT A AERT TS EB, S OMU 4558 —
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PRI 00 21 WK, A7 B ER R LY 2.63%

FEMR IIFLAA TR R I, OMU 23 [l 434 S4EREAS [ 20 A WL (&1 2, 16 3) o HIEIAT LA ) Al — OMU A9 %5
[ FBIE 2—7 m Z B AP O 7 2240, i H 2 B0 A 7 3—6 m 22 (0], S5 A0 450 i 1 85 50 48 i s 3 Dk ) R
OMU B4 A F-2248 0 (4.66+2.50) m; MiAHAT A OMU [8] 123 [A] f T BRI B S P e 4—12 m 22 [0] WA
MAE 5—8 m Z[A], AHEE OMU Z [A] i F- X 25 4 (7.76£2.64) m,,
2.2.4 Il 220k B bR A 18] oA 25 57

WA B T 22 00T, FRATTXF = A1 A 22 Ak BE (0 2 () A3 A BE B UEA T T 22 SR PR 86, 8, TEie J& OMU
B oA AR SR AR SE OMU [R] it 2R B YA 7E B B 19 22 5 (OMU 43 i 4% . DF =2, F = 1125.09, P<0.01;
OMU i HEFE R . DF =2 ,F=243.78,P<0.01) , [RIW} K 22K 50 45 5 L0, 3 A ULEEHE (R 4 FE 7 i 3
PE2SR WK 2,

3 g

3.1 G 22k s AR ZR I ST S IR 1 LB L3

S RE R KIS SR R B R B, RALSK, RKBEEH N R KIS
TR ZR F B — b — ME ] ( monogamous ) | — i Z2 ME il ( polygynous ) | 22 It — M il ( polygamous ) Fl £ Ik 22 ik i
(multi-male, multi-female) ' (B2 7535 K 55 ( Papio hamadryas ) FIWli &3 ( Theropithecus gelada ) B4t F¥
T S AL R KR BAANF B S At s iR R . TERX AR AL S IR &R v — b 22 BT ( One-
Male Unit, OMU ) 224 BUAHRE R EEA BT, OMU RAETE—EIE BUR B (group ) , L[RIEE KB HUE, XELR
5 4 1ERATE (All-Male Unit, AMU) —i2 , I 8, T 2 AHERE (troop) ', EJZ4E2: (multi-level society) 21§
TR P A A 3 PR A K 22 2 T 8 40177 O FR 4 R T B I — b 22 7K T S5 R R e 1) IR A A 207

100 5% I ( Rhinopithecus spp. ) & T RIS RA YA B 1 35 KRk A B3k 250 AU i LA BA &
JER SRR B R — T B T S A I A S BT A AR R X — I S R A ) R, AT RIS )1 4 ¢
AR N A2 R AT RS OMU Y 3802 554k 23 3 7 46 Jr T A BIF 9 & U 17 4 I8 1 20 0 2 A A
ST ARBIRGE R DL S AR A A BT KRR AN L A A A 2 4 BT R, R0 1L ik, e
SEACRERY T 5L I S T B 0 R IR, 1] 4 22 M4 4 2H % LA FRA 2 — IEZ MEFR.OT (OMU ) , 21> OMU
BE—EIRE BE 473, AR R — & R BT 438 BA (band ) o 7E 43 B [T, 5t 53T 7 76 4 1k 5T
(AMU) , 73BN A I A TT R G i) 4 22 M R LR

WLl Lk, FLANYA T 4 22 AR B TR RE 2 H 12 4> OMU i 40Bh . 43 BAHR Y454~ OMU, [R) RERE— i
R, — R, M AR R, 7E5r AR, BREH B4 25—33 HORIRIAEIE 9 HEfR 40 sy B T, 4>
M BATTAL T 43 AR R, T 5 20 BAORAF— i B B . 43 BN R SR 5 L 1 1 4 22 e L i

PRI st AT 50 1Y 25 2R 5 22 il 4108 A R A F A, FeATT R A & 2 ik A A R R T E 2
Fhgx 0,
3.2 NG 22 M— N 22 M PR T L 2RI W BRI 1L B A LA

—HEZMEFTT (OMU ) A AR 5 2 41 25 0K 38 1 5 A 20 BB A5 ] A A0 2 SIZ W 8 A6 e 1 1% 5 A 2 OB
2T BRI — T 22 ME SR T PN A B B3 A IR B0 B T 25 U5 B AR T AR ED B R AN A 1 K R I A ( Semnopit
hecusentellus ) B EAICEC A, /1 11—34 4~k 53 40 5%, 5 P il AF e 4—15 e s T A 3% 76 B B S fh AT ZR B9 K
W% ( Trachypithecus pileatus ) ¥.06 RAT 5—13 AAMA, Hrf sl 4R ik 2—5 K2 R B st il 3—23 S
GG, Itk 3—5 HU S 4 1 A Y BT A B D B, R 3—40 AN AR, AR P — i 2—
20 HPY FEARBFIE R, 1 4 22 OMU WIRL R 7E 3 A WER BRI A AR (R AFAEIT i 225 . OMU B 7E
6—19 HZ[A],F3(10.69+2.86) K, Hip 4 OMU NSAFRMENESE 2—7 H2Z 18], P15 (4.65£1.29) H A TKE
A 5 I A 2 T
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Br T OMU AL (44, OMU B0 47 AN R 2R AN A ), ABESE &3, )1 4 224t b, OMU
o MEMEAS AR OMU AUy 44, 208 F BB, ARBEPEFE OMU H it o LU 918 33%—46% , BUAT: MEAE LE
2427 1 B KIFIGRE , AR MEMEAE OMU Hr T 5 LU R 309%—44% , AT MEE LE A < 4 1 R FLANIA B, A%
AEMEPETE OMU HRIT 5 EL N 449%—63% , AR MERE LM :5.33 .1, HHEAMARE OMU AU ATIE R R, &
SEMAMA R R BUR S OMU (AR T B2 M 5] OMU fIR/N, ZEARTIFEH , AR MR, £ 2 RE
30 H L OMU SFEH(2.73+1.1) B R ZH505 H b 1 5 REFIRREIE 22 L OMU F1(3.67£0.82) H, f%
Z 5 H 50 1 HFLama RS AR ATE 19 H P (1.58+0.99) H % 3 1 JF HAAFE IR AR
HIT, BUAFMEE SR NS DB CE R 25 5 BUEA ST 1) 3 AR BETE OMU (1 R/h B 2255 0 5 )8 H
MOPRh HA, 22 57 A0 . ASBIFSE D, S JRRE(10.6423.26) H 2 17 H b 6 H RPFIRHE 11.33+
3.93, % 19 H /b 9 HdLanigfe (10.42+1.97) H &2 14 H &b 8 K, OMU By K/ = e 4 22 M
( Rhinopithecus bieti) (¥4 14 AMK) FI#pd 4 22 ( Rhinopithecus avunculus) (SFX 15.2 MME) /N B8 4
2245 ( Rhinopithecus brelichi) (*F-14 6.1 ) 0] 5 N

TEAWEFE H, OMU PR IE R A AS AL 1] 4 22 M5 45 1 B R AR 6] A7 78 22 5, T L5 5] J@ Ho At 4y Pt 77 7F 22
o JBTHWE WK 4 22 MR E Y B 52 UL SR (AR MERRE 6o 0 4.27:1) 5 RSP WS (BCAF A L R
4:1) ] OMU PN MERE U7 22 5 5 (EUR [RE T DU R RE R FLANTA WA (AR L . 5.33: 1) A L,
T LA S i T 2RI T2 AL AR A B | 4 2P RE (HERE LU £ 6.96: 1) , PRI 4 22 %41 OMU Py
BCAESHE A LU ) 7 ZR 0 AR, IR L R R 55 e A SRR B ) S BB B AR AL, B OMU P A Lb 76 28 04 1 ik T 2 i 4
BE(4.27:1 5 KIFURFERE 4: 1) /NTF IUFEIAAERE(5.33 . 1) I /N TR 42 (6.96:1) . BEAL, OMU PA AT ME Ik Lt
5[5 J@ H AP FPAH L, )1 4 22 A OMU PN Bl A7 E A Eb o iy (VLA 220 (3.1:1) B & 220 (2.2:1) Flilipg 4
L4 (1.8:1) ) P
3.3 2223 [l 53 A AR

23 (] 3 ARAE R RAC A R 25 0 Be RS, iR RAS A B SR R IE 22— Wi e AT, 25 (Al 43
A AR N A AT 2 M R BT 138 0, 223 (AL R ISR 5 A5 s 08 S 2 S ey o R R o e A A A EE B3R
TIF A AN A1) F 2 ) B 85 2 S L o 23 () A 4 IR JE 12439407 204 SRl o 6 A R ol 0 W U 2 T e, AR B
PrlE) 2 A E RS 4, e 2 WY U356k ( Cercopithecus mitis stublmanni) MRREP BRI JE) BRIAR T A4 3 25
WA TRZREERBHRE, TR ES T Nk i >, 2 45T iR 2 B g A — A maE AR
KRB AMRIN R, W (Papio cynocephalus ursinus ) AHRELERCE NG, 238 fin2s (8] 23 A thn B i 7 H AR
B M 24 /N As ) A T AL

FrECAF LT 2208 1| 4 22 REAE R Sl X L2 (W] o0 A 64T T ST, W98 R B 1| 4 22 At 25 (Bl 9 A R
MRS —RLAR N BT, [Fl— OMU 501, 55— 2 IR JE LA OMU Ry B 384 4 22 Mt BE Y &5
[ 504, FEABIFGE | 3 PG 2 UK 14 2 (] 2 A 31 70 R[] %) M AR B (B) A7 76 25 B i 22 5% 55— 2 Ik OMU
(23 [B] 53 A, T 5L i WL A 2 0] A7 T AR A, FLANT8) WA 8E 4 1] 0 T ARHC YK, 17 KPP LA OMU %5 (]
SRR/, (DF=2, F=1125.09,P<0.001) , #E55 20 REM 2 [0 50 A of  ARF S i 3 AN URSRHE ) A
FETEWI R 22 5 (DF =2 ,F=243.78 ,P<0.001) , & S B4t A 245 ] o0 A T AR oK, O LA — OMU 3l i SR AR 7R
] — AR 1 (60.67% ) 5 L U038, 41 1 2 18] 40 A 18 ALK 2, 9 FL[F] — OMU 3 % R AELEAHSE 1Y 2 #4 k
(54.44% ) 5 MR IR TEAE RS 18] 20 A7 1 AR e 5%, O LI — OMU 3 38 45 7 — AR slURH 408 B9 R RRAR 1= (1
B :47.41% 52 #RA . 40.58%)

S AR A R 2B A R0 A0 A IR 20 KO &R S A W 3e 4 6 11 X208 L BRAE R A9 T 520 B
U 4 2248 B YRR A T5 I MR, BRI RS i, AR LA AR R T A0, ELAVE b P R GG R
20 NI e G AR BER R I 22 A i R BRI RO Ry 1 20 T 52 i A A O B K B, 8
J& ( Accipiter gentiles buteoides) 24 HAR B A ARG | WA AT IEZS (8] 40 A3 1 LU HE AL BE S  — 22 (0 4
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Rt e 5 2 e pfE e

Xt T R A1 T2 0 B RE R BRI B PR SR 22 AN K, TR RE 20 A 35 B ) o AN v (H e A AR
PSR R AR 5 R RSP 1 3 A1 3 R BN BT, T AT 3l X1 < 22 4 A A i
G B A STAEAR XN A Z2 0L, PR B IR 3R AN 2 s M AR B 1 4 22 ks o) o A (9 RN R
—J7 T, T REFUIE T AL B PRI | I AF SR T 88 AR 2 U, N T HC B el 1A 5 s A 2 ) AR
Blo AHEACE HBR T 1 AN R A DI, g it ELJR 22 SRR A B B0 ) 25 4 . Horn 1853 B PERIFE B < 24 ml A1)
FBEURAEAS 0] b B i AR SR AE S IR AR B, 20T O XA RERAE 1 46/

Xof TR L R LA R 1] 4 22 AR AW S B 3R I5E D A ( Pinus tabuliformis Carriere) FITTE L AR,
I HLI& i AR5 Ai T AR N HSBEHRR I A AL T A A 4 2245 0 ) 2 LAIAR F R 8o 32 % T
AR SEA M X AL R, AT AR B, AR — B R B 5e 4 (RS F IR AL . SLUNAREN: T U2
TR S DX, T 2 R G, (A B 1| 4 22 A A B 2 S e — R b i B ARSI i 22 0, A
TRBAHE AR, 15 RIS, AR 3t DX PR iy 2 1| i 22 Ak TG 5 M P A 2% 2800 8l VA 21 i
XTEF A SR T A AR TE R NS S e — e R Bl e 2 B BIE R AE e, 28 LB X TA
L ALUA RS, W58 S MAEAF KU ITA7  (HAR5S T2 I GRS 20 T A MEREZS R 0 A /v T 5 2
TS RIFIRTEZ 8],

MRAEAS LT BIWTFE K B SO SR A PSR o S5 0L A T B LG A R T P BB A S R X e v
B N TR B A 0 P BE S A MR S TE AR DG SN A T T i L R
P GURDC , UL R TP N ) B RS SR DC I , A5 B TR IR I8 Sy FE 7, 3 2 e E R L A v e 7 5%
WS J5) LA i % T L B B A AT S ahie 2 = #2252 —

L5 LRTIA TR Z IR AURER) T R AR RECE WA TN G 22523 (6] 2341 (0 2R R A8 Bk
FR TR ARSI | DRI DR A9 2 T 1A TR L2 X DR T DU, P RO X 5 X 2 % e R ) PR A, 252 JXE B A1 ) 1
JEE B | AR 1 < 22 2 18] o3 A B 22 PR DR s 71 ) B ) 5 4 S RO A 25 1] 23 A1 T R 44
/N UR L LD IR B FL AR , Kl ST S A W s 4 A — e RRBEIFAT , N0 T o5 LUl e T 6 i e (R
Yy  AGREFIR W BESAL ™ T | TR AR 9 23 8] 3 A A T 6 S 5 PP R =2 ]

5% 30k ( References) ;

[ 1] Geissmann T, Lwin N, Aung S'S, Aung T N, Aung Z M, Hla T H, Grindley M, Momberg F. A new species of snub-nosed monkey, genus
Rhinopithecus Milne-Edwards, 1872 ( Primates, Colobinae) , from northern Kachin State, northeastern Myanmar. American Journal of Primatology ,
2010, 73(1): 96-107.

[ 2] Jablonski N G. The Natural History of the Doucs and Snub-nosed Monkeys. Singapore: World Scientific Publishing, 1998. 1-9.

[ 3] Kirkpatrick R C. Ecology and behavior in snub-nosed and douc langurs//Jablonski N G, ed. The Natural History of the Doucs and Snub-nosed
Monkeys. Singapore: World Scientific Publishing, 1998 155-190.

[4] AEiollg R RGN S22ty BRAMISE. Jbat: Jbat R i, 2000: 148-168.

[ 5] Whitehead P F, Jolly C J. Old World Monkeys. Cambridge: Cambridge University Press, 2000 496-521.

[ 6] Frbet, kM, ZR0RE, Wik, EARKEHEZ AP MR RN L. B, 2010, 30(3) : 322-338.

[ 7] Clutton-Brock T H. Primate social organisation and ecology. Nature, 1974, 250(5467) . 539-542.

[ 8 ] Janson C H. Evolutionary ecology of primate social structure//Smith E A, Winterhalder B, eds. Evolutionary Ecology and Human Behavior. New

York: De Gruyter, 1992. 95-130.

[ 9] Janson C H. Ecological consequences of individual spatial choice in foraging groups of brown capuchin monkeys, Cebus apella. Animal Behaviour,
1990, 40(5) : 922-934.

[10] Stevenson P R, Quifiones M J, Ahumada J A. Effects of fruit patch availability on feeding subgroup size and spacing patterns in four primate species
at Tinigua National Park, Colombia. International Journal of Primatology, 1998, 19(2) . 313-324.

[11] LiBG, JiaZY, Pan R L, Ren B P. Changes in distribution of the snub-nosed monkey in China//Marsh L. K, ed. Primates in Fragments: Ecology
and Conservation. New York: Kluwer Academic/Plenum Publishers, 2003, 29-52.

[12] Ren B P, Li B G, Li M, Wei FF W. Inter-population variation of diets of golden snub-nosed monkeys ( Rhinopithecus roxellana) in China. Acta
Theriologica Sinica, 2010, 30(4) . 357-364.

[13] Wang Y X, Jiang X L, Li D W. Classification and distribution of the extant subspecies of golden snub-nosed monkey ( Rhinopithecus

http ; //www.ecologica.cn



2876 JAE = 41 4

[14]
[15]

[16]
[17]
[18]
[19]
[20]
[21]
[22
[23

[24
[25

[26]

[27]
[28]

[29]

[30]

[31]
[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39
[40
[41
[42
[43

[44]
[45]

[ Rhinopithecus ] roxellana)//Jablonski N G, ed. The Natural History of the Doucs and Snub-nosed Monkeys. Singapore: World Scientific
Publishing, 1998. 53- 64.

EARHE, BRI, XIS, 220E Q. BICLR IR S A A Jo B shASoe. TOALhid e, 1998, 18(4) : 622-628.

fi#3CiR PR E . J1 4 2246 ( Rhinopithecus roxellanae Milne-Edwards) BIAT R B R S A B 25 R L B/ R IRE . 4 2 o b . 1522 .
PHAER A= L AL, 1989 243-250.

Zhang S Y, Ren B P, Li B G. A juvenile Sichuan golden monkey ( Rhinopithecus roxellana) predated by a Goshawk (Accipiter gentilis) in the
Qinling Mountains. Folia Primatologica, 1999, 70(3) . 175-176.

Ren B P, Zhang S Y, Wang L. X, Liang B, Li B G. Vertical distribution of different age-sex classes in a foraging group of Sichuan golden monkeys
( Rhinopithecus roxellana) . Folia Primatologica, 2001, 72(2) ; 96-99.

Ren R M, SuY J, Yan K H, Li J J, Zhou Y, Zhu Z Q, Hu Z L, Hu Y F. Preliminary survey of the social organization of Rhinopithecus
[ Rhinopithecus] roxellana in Shennongjia National Natural Reserve, Hubei, China//Jablonski N G, ed. The Natural History of the Doucs and
Snub-nosed Monkeys. Singapore: World Scientific Publishing, 1998 269-277.

FHEL, Z0RE, Tan C L, W nJ7. RIS G EAR R s ()25 (M 450 . 3824k, 2004, 50(5) : 697-705.

Li B G, Chen C, Ji W H, Ren B P. Seasonal home range changes of the Sichuan snub-nosed monkey ( Rhinopithecus roxellana) in the Qinling
Mountains of China. Folia Primatologica, 2000, 71(6) ; 375-386.

WEARVL, ZRLLEE, W¥h, EWUR, FOMEHE, W %K. JLBE T F BRI RIS AR B0 A (8] A A, NS SRR A W2 AR, 2004, 10(3)
299-306.

SRS, ZEORE, R4, R, WK, RIS G 22— MR 45 . S, 2003, 49(6) : 727-735.

Martin P, Bateson P. Measuring Behaviour: An Introductory Guide. 2nd ed. Cambridge: Cambridge University Press, 1993.

Dunbar R T M. Primate Social Systems. London: Croom Helm, 1988.

Newton P N, Dunbar R I M. Colobine monkey society//Davies A G, Oates J I, eds. Colobine Monkeys: Their Ecology, Behavior and Evolution.
Cambridge: Cambridge University Press, 1994: 311-346.

Grueter C C, Qi X G, Zinner D, Bergman T, Li M, Xiang Z F, Zhu P F, Migliano A B, Miller A, Kriitzen M, Fischer J, Rubenstein D I, Vidya
TN C, Li B G, Cantor M, Swedell L. Multilevel Organisation of Animal Sociality. Trends in Ecology & Evolution, 2020, 35(9) . 834-847.
Grueter C C, Zinner D. Nested societies. Convergent adaptations of baboons and snub-nosed monkeys? Primate Report, 2004, 70, 1-98.

Zhang P, Watanabe K, Li B G. Female social dynamics in a provisioned free-ranging band of the Sichuan snub-nosed monkey ( Rhinopithecus
roxellana) in the Qinling Mountains, China. American Journal of Primatology, 2008, 70( 11) : 1013-1022.

Qi X G, Li BG, Garber P A, Ji W H, Watanabe K. Social dynamics of the golden snub-nosed monkey ( Rhinopithecus roxellana) : female transfer
and one-male unit succession. American Journal of Primatology, 2009, 71(8) ;: 670-679.

Wang X W, Wang C L, Qi X G, Guo ST, Zhao HT, Li B G. A newly-found pattern of social relationships among adults within one-male units of
golden snub-nosed monkeys ( Rhinopithecus roxenalla) in the Qinling Mountains, China. Integrative Zoology, 2013, 8(4) . 400-409.

Newton P N. The social organization of forest Hanuman langurs ( Presbytis entellus) . International Journal of Primatology, 1987, 8(3): 199-232.
Stanford C B. The capped langur in Bangladesh: behavioral ecology and reproductive tactics//Szalay F S, ed. Contributions to Primatology, Vol.
26. New York: Karger, 1991: 1-179.

Fashing P J. Activity and ranging patterns of Guerezas in the Kakamega forest: intergroup variation and implications for intragroup feeding
competition. International Journal of Primatology, 2001, 22(4) . 549-577.

Srivastava A, Biswas J, Das J, Bujarbarua P. Status and distribution of golden langurs ( Trachypithecus geei) in Assam, India. American Journal of
Primatology, 2001, 55(1) . 15-23.

Kirkpatrick R C, Long Y C, Zhong T, Xiao L. Social organization and range use in the Yunnan snub-nosed monkey Rhinopithecus bieti.
International Journal of Primatology, 1998, 19(1) . 13-51.

Boonratana R, Canh L X. Preliminary observations of the ecology and behavior of the Tonkin snub-nosed monkey ( Rhinopithecus [ Presbytiscus
avunculus) in northern Vietnam//Jablonski N G, ed. The Natural History of the Doucs and Snub-nosed Monkeys. Singapore: World Scientific
Publishing, 1998 207-314.

Bleisch W, Cheng A S, Ren X D, Xie J H. Preliminary results from a field study of wild Guizhou snub-nosed monkeys ( Rhinopithecus brelichi) .
Folia Primatologica, 1993, 60(1/2) . 72-82.

Wu B Q. Patterns of spatial dispersion, locomotion and foraging behaviour in three groups of the Yunnan snub-nosed langur ( Rhinopithecus bieti) .
Folia Primatologica, 1993, 60(1/2): 63-71.

Wittenberger J F. Group size and polygamy in social mammals. American Naturalist, 1980, 115(2) . 197-222.

van Schaik C P, van Hooff ] A R A M. On the ultimate causes of primate social systems. Behaviour, 1983, 85(1/2): 91-117.

Davies A G, Oates J F. Colobine Monkey: Their Ecology Behaviour and Evolution. Cambridge: Cambridge University Press, 1994.

Treves A. Vigilance and spatial cohesion among blue monkeys. Folia Primatologica, 1999, 70(5) : 291-294.

Cowlishaw G. Ecological and social determinants of spacing behaviour in desert baboon groups. Behavioral Ecology and Sociobiology, 1999, 45(1) .
67-77.

Horn H S. The Adaptive significance of colonial nesting in the Brewer's blackbird ( Euphagus Cyanocephalus). Ecology, 1968, 49(4) . 682-694.
P, 2R, SRUUME, R, BN SO RIAR Ja IR B 22 MR A0 A BRI AR 25284, 2014, 34(17) : 4999-5006.

http ; //www.ecologica.cn



