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Abstract: [Objectives] The coexistence of competing species in the same area is often achieved through
ecological niche differentiation. The Grey Snub-nosed Monkeys (Rhinopithecus brelichi) and Tibetan
Macaques (Macaca thibetana) occupy the same area in the Fanjing Mountain. This study compares the

ecological dispensing characteristics of the two sympatric primary species, and it is helpful for better
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protection of the endangered species. [Methods] From December 2020 to June 2021, we conducted camera
trapping survey in Fanjingshan National Nature Reserve, Guizhou, in order to explore the ecological position
of Grey Snub-nosed Monkeys and Tibetan Macaques, with 24 infrared cameras placed in Xvjiagou, Huguo
Temple, Fanjingshan Village, and Lengjiaba in Fanjing Mountain Reserve (Fig. 1). Analysis of differences in
the daily activity rhythms of two primate species was performed based on images captured by infrared
cameras. Based on the independent events filmed by the infrared camera, the relative activity index (RAI) of
each time during each period time is calculated every 2 hours. The ecological niche differentiation of the two
species was analyzed using the altitude, feeding behavior, and emergence time, and the ecological niche
differentiation patterns of these two species of primates with the same domain distribution were obtained.
[Results] The results showed that: (1) Eighteen cameras captured Tibetan Macaques and four cameras
captured Grey Snub-nosed Monkeys, while three cameras captured both Grey Snub-nosed Monkeys and
Tibetan Macaques. Photos and videos taken continuously by the same camera within 30 minutes were grouped
into the same trigger event. A total of 23 photos of Grey Snub-nosed Monkeys over eight events were
obtained, while 373 photos of Tibetan Macaques over 95 events were obtained. There were no photos of Grey
Snub-nosed Monkeys and Tibetan Macaques appearing together (Table 1). (2) The distribution areas of Grey
Snub-nosed Monkeys and Tibetan Macaques in Fanjing Mountain in winter and spring partially overlapped at
altitudes of 969 to 1 277 meters, with a certain degree of competition (Table 1). (3) The activities of Grey
Snub-nosed Monkeys were influenced by those of the Tibetan Macaques, and Grey Snub-nosed Monkeys
were in a competitive position between the two; the peak activity of Tibetan Macaques occurred about 2 hours
later, and the two primates showed a clear divergence in peak activity time (Fig. 2 & Fig. 3). (4) The two
species exhibited different feeding behaviors (56.5% of Grey Snub-nosed Monkeys preferred to feed in trees,
while 61.9% of Tibetan Macaques preferred to feed on the ground), and there was a clear differentiation
between the two in terms of feeding behavior (Table 2). [Conclusion] The differences in activity time and
activity space formed different dimensions of differentiation in ecological niches, and feeding on different
foods helped them to avoid direct competition for food resources. It can be assumed that the co-distributed
Grey Snub-nosed Monkeys and Tibetan Macaques in Fanjingshan Mountain have achieved ecological
differentiation and coexistence through these means.

Key words: Fanjing Mountain; Grey Snub-nosed Monkey, Rhinopithecus brelichi; Tibetan Macaque, Macaca

thibetana; Niche differentiation; Sympatric distribution
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Tablel Summary of Grey Snub-nosed Monkeys and Tibetan M acaques photos
taken by infrared camerasin different areas
9L B . 44> 20 f% Grey Snub-nosed Monkey PG M Tibetan Macaques
Study area Camera site  Elevation (m) W 4 AR REL WA % FHAF IR
Photos number Number of events Photos number ~ Number of events
R Xujiagou XIG1 783 4 1
XJG4 801 4 1
P HESF HGS1-1 1849
Huguo Temple HGS1-2 1751
HGSI1-3 1594
HGS1-4 1608 16 2
HGS1-5 1359
HGS2-1 1297
HGS2-2 1288 14 4
HGS2-3 1277 1 1 21 6
R LA FJSCI-1 526 12 3
Fanjingshan Village FISC12 662 23 6
FJSC1-3 745 15 1
ey e THY1 903 3 1
Lengjiaba THY2 969 8 3 21 5
THY3 1008 11 3 32 8
THY4 1046 12 3
THYS 1093 16 4
THY6 1129 34 9
THY-1 960 16 2
THY1-2 1097 88 23
DP1 909 22 6
DP2 994 18 6
DP3 1065 5 5
L3t Total 23 8 373 95

BT X3k 24 &AL FOE5 320 B8 4 22 MR 5L
PG ERI AL AMENLEL 19 &, Horb, 3R EIR0eg
WP 18 &, HEIKTEH] 526 ~ 1 608 m;
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1277 m; —E RN RSN 3 &, ML
RGN 969 ~ 1277 m. [FIN 4455 2 fh R
KAEMAL A (3 ) HHTE IR R & 20
SR P RO (19 ) 1 15.8%, (NFATRE
1 AL g (16 A (AT HER 2B & e %
SRR PG B (19 ) 11 84.2%.
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Table2 Statisticsof feeding behavior of Grey Snub-nosed M onkeys and Tibetan Macaques
54> 42 )# Grey Snub-nosed Monkey JR PG A% Tibetan Macaques
SR pecmmp WERESE WEREUE  REBAIE  WERERE  BERERK
Number of ~ Number of feeding Number of feeding Number of feeding Number of feeding ~ Number of feeding
feeding events on the trees on the ground events on the trees on the ground

XJG1 1 0 1

XJG4 1 0 1

HGS1-4 2 2 2

HGS2-2 3 2 2

HGS2-3 1 3 3 5 1 4

FJSCI-1 3 1 4

FJSCI1-2 6 1 5

FISCI1-3 1 0 1

THY1 1 4 1

THY2 2 3 5 5 7 10

THY3 1 3 1 7 4 5

THY4 3 3 4

THYS 3 1 2

THY6 7 3 5

THY1-1 1 3 4

THY1-2 20 9 13

DP1 6 3 3

DP2 5 2 3

DP3 5 3 4

4t Total 5 13 10 84 45 73
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LR P S ) 5 FEE AR B R L TR ] ) i A

A ZEAIR R KRS E S S TN R,
X EH YRS %A ¢ (Zhou et al. 2014)
XEFEEWRFELREZ, Wi REKEZ
[ e T RN . BS S22 B aY)
IR 2 AR B TR R SR B - (Niu
et al. 20100 . AwESE (2014) T 2012 %
Z= (1~3 A 1ERE LIRS X N AR ILEA
X4 (27°58' N, 108°45' E) ifidZ&{H KA/
eI, B a2 Ml R B . W R R
Foh, SRR YY), WEAKRET
J& CLitsea) 1H ¥ W k7 A & th () DY R 18
( Dendrobenthamia japonica) 1. iX i
XBEFH RN BEWRIFERZ, MK
WEFERE, WEARZTEED UG
B AR B AEA TR E L BB =, X
3 3505 it 2 T 1 T R £ (1 3R 2 A 7 A A S A
HE, MAKTHEZ RSV ZS . KX
2 MRKESNEREAT AT, KINES 6 22 0%
SEAG ) TR SRR R, T P A B
i 1) T AE M RS RS slifh 1, —EHERE R
& EAAFAEE BRI X 5 & R
FhZ A, TR R 2 2k B,
BB AP RS, 1 )5 5 2 Hh e T 3
B2 —8 (RERRES 1984, M@ 1994, H
WEE 2019) o I HUE S T b 22 S A
TR EYRIR ) BTSSR
AL

[F350 50 AT AP 2 a8 23 [a] L I [E) AN
BV GIR 2 5 USRI AE (Albrecht
et al. 2001, Matsuo et al. 2009) . BIUNTERGFE
3R 24 P b 5 [ 45 4 A (1) 45 R A% (Callimico
goeldii) FIEEAUREMINE (Saguinus fuscicollis)
T8 I A [R] R B s B AR FH A [R] R 2 iR HL
BRIGSEE T HAF (Poter 2004) . [FRE, S
FGRARTORAP X [ 330 A1 P ) 1| 46 22 M R0 5, 4 e ] e
T AT 2 A ) 2 S S B RN A (it
F& 2019) o &2, JEENM )42 g sl
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b=, &2 pEasEn] gy 31 #
97 B, MAZEEWNH 26 FEMIA R, &
11 26.8% (IKEH 2016) , 147 H K
BRI EYRRFE, K&kt
PAKT 2 500 m & I AR A R VR AS AR
TGS, TR A — A VU 2= R MR AR A
TR REVRAS PR - i AR IS B, AR A R
KRR X R R RO, X &
VIR T4 SRl (RS R XN £ &
ZLANAEATLIR] A S 0 380 ) 1] 4 22 e 0 ik 2 A 7 [R] —
DX s AN [R] I TR] B g sh i 3 55, R 2 A0 1)t BT
AR TS, BRMNE 2k E
B Lk Rk HAR R ST T (At R
2019) o FFLAFEF AV TSR, K 900 ~
1 300 m F¥) S i AR AR 35 RAC RSN H2 fit
TEEMEYRE. AFREI, B4
BB EAEFAAESMNESHE, X2HT
KRN, FEI LR X ) Sk v i
TR RE N ES & 2 e I B R EA R,
7 N B ERER I gk R, Biks
FEAZ XSS B PR G = A A S S,
BRI BIREEEY &2 S5
FELES AT XN L, (H 38 Al I i 3 v g
I [ FTHY B SR 1) 22 S o 1 0T B B IR ) L
Hese e, MSLEASA A, PUA S R
ERE .
AT, LLAMENLI AT BT RE A LR
PXAWARRE KAt FARFMFEILIIA X5,
HERHL X BT RS X R, N AT
BN, OB AR R X AT LLAME AL
AR YE O 2 G 2 AL A 45 5, 7E1R
P1IX N TR R AR A R R 4 e
1 AUE 4 SANFEAL X S 3 20 25 4 22 %,
BAOE 30 BS 4 2250 B AL A8 R 2 # AL T
RAGEBAIA FIHX, X WFFE R AN B 42
WAt Sk #2 S5 R H A 45 R (Xiang et al.
2009, 2012, Guoetal.2018) . HTH4E%%
G FERIREARE CRINKED &/ BEHF TR
JEEBIX Ik, #Rers 2REF L AR LS X RS 42 22

T HIEB TR, (HB T RS E K IR AT 6
TR FLL RS AR BEA R L ORI
XA s AR SR €W ZE. T
DI BRI ARG X N 103G e 22 R 15 B2
TR E T RIS B, UL AR
[ VS STEIA ELR R, DUR R IRk
ML TOR RS RAT ELAAML, IR L
DA LLAMENLI R AL B, FEZRVE RS B DY A X 4K
FX4r 10 A 1 km x 1 km BRI, AN RS K
B 1LY, I AR
AR, DUMEIRIS RS G 220k S g MR AT 2 B
o FRAFIELA R P RSB LA %
Hmz Ja, M SE N e 8 AR X S SC %
A S IR A 0 RE 1 LU ES < 220k S P MR AE S
RIS R
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