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Abstract: [Objectives] Niche differentiation is a fundamental mechanism enabling the coexistence of
sympatric species within shared habitats. This study investigates the niche differentiation strategies of four
small and medium-sized carnivores—Viverricula indica, Prionodon pardicolor, Paguma larvata, and
Prionailurus bengalensis—in the Baixi Provincial Nature Reserve, Zijin County, Guangdong. By analyzing
their spatial and temporal niche dynamics, this work aims to inform conservation strategies for these
endangered species. [Methods] From July 2020 to August 2022, camera trapping surveys were conducted to
monitor four sympatric small and medium-sized carnivores in the Baixi Nature Reserve, with 72 camera traps
placed in 51 grids of 1 km x 1 km. Spatial niche differentiation was quantified based on the spatial overlap
index (lo). Kernel density estimation (KDE) was employed to model the diel activity patterns of the four
carnivores, and overlapping coefficients (4) were calculated to compare the diel activity patterns among the
four carnivores. Then, Wald tests were conducted to assess whether there were statistically significant
differences in diel activity patterns among the four carnivores. The annual activity patterns of the four
carnivores were assessed by the relative abundance index (/ra). Then, we performed Pearson correlation tests
to assess the similarity in annual activity thythms among the four carnivores. All statistical analyses were
conducted in R 4.2.1. [Results] (1) In terms of spatial distribution, the /o values between V. indica and the
other three small carnivores were lower (ranging from 0.20 to 0.38), while those among Prionodon pardicolor,
Paguma larvata, and Prionailurus bengalensis were higher (ranging from 0.46 to 0.71) (Table 2). All the four
carnivores showed a clear preference for evergreen broad-leaved forests, while Paguma larvata and
Prionailurus bengalensis possessed more records of activities in other forests and shrubs (Fig. 3). (2) The diel
activity pattern of V. indica significantly overlapped with those of Paguma larvata (4 = 0.87) and Prionodon
pardicolor (4 = 0.83). Prionailurus bengalensis showed a different diel activity pattern compared with the
other three carnivores (4 ranging from 0.64 to 0.73, P < 0.01, Fig. 4). (3) The annual activity rhythms of the
four animal species were fairly similar, while there were differences in the months when their peak activity
occurred (Fig. 5). [Conclusion] The findings demonstrated that sympatric carnivores in the study area
exhibited significant habitat preference overlap within comparable vegetation communities, resulting in
pronounced interspecific competition pressures. This investigation provided novel insights into the temporal
activity patterns and niche differentiation mechanisms among small and medium-sized carnivore guilds in
South China, offering critical scientific support for developing regionally specific conservation strategies
targeting endangered species within increasingly fragmented ecosystems.

Key words: Baixi Provincial Nature Reserve in Zijin County; Sympatric distribution; Small and medium-
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Fig. 1 Camera trapping sites in the Baixi Provincial Nature Reserve in Zijin County, Guangdong
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Table 1 Four sympatric small and medium-sized carnivores in the Baixi Provincial Nature Reserve in Zijin
County, Guangdong
i Fp TRAFEELR B CReBD MRAEHE CHuBD
Family Species Protection class Number of valid photos (Proportion) Number of grids (Proportion)

el g /NRA; Viverricula indica 1 86 (11.03%) 8 (17.02%)
PR Viverridae ot poguma larvata 3 349 (44.74%) 36 (76.60%)
MARF} Prionodontidac  BEMIE Prionodon pardicolor i 56 (7.18%) 12 (25.53%)
Mk} Felidae 94 Prionailurus bengalensis i 289 (37.05%) 31 (65.96%)

Ry g L BE—HESRYFAESY: 1 BX -HESRPELENY: 3. A, FEELFNE. AREFRMEm e
Y.

Protection classes: I. Wild animals under first-class national key protection; II. Wild animals under second-class national key protection; 3.
Wild animals that are beneficial and have important economic value and scientific research value.

INRA Viverricula indica 1M Paguma larvata

BEMM Prionodon pardicolor 4 Prionailurus bengalensis

51| Legend
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Fig.2 Spatial distribution of four small and medium-sized carnivores

A 80 Number of valid photos N
0 16-10 mm 2]1-23 0___2 3—km A
1-5eE11-20


https://baike.baidu.com/item/%E6%96%91%E6%9E%97%E7%8B%B8/866055

* 498 B2 & Chinese Journal of Zoology 60 &

ol 61 TR T B o N i N el | AN
BRI W RAR A 2 A, 258 B B REUR
i (Jo=0.29); [AIIFic 3% 2 AR A5 A ) W
MRS 2 A, 25 6] H B B S50 (Io = 0.71)
(F£2),

TEREFLIX I 5 Pk a7 S 200 o S ]
W RTE I RE AR AT S ARFIEE
o, 4 R ER A SR A AR RS (]
300 Hordr, /N R FIBEARARAE H SRR AR A
YR RS, S 97.64 Al 93.10;
TE TR 5 39 M0 REVR S AR« i SRy I i VR
AR BRI A TR S R 2 TR B D SR
FOM AL H S [ W ARORD BT AR B AR S R AR
B HIN 72.66 A 17.64, 18T AELE 5 4t -
R N N IR PSR = = E & S
85.26 F1 10.69.

3.2 Higshvia

BT 2020 2 2022 A HAE AT HiES)
AT (B 4D, ANRA T8 FIBEARE #
J& T MBI RAT ISP, H ISR 590
H S SIS 2 o /N RO RN A THI JE 35 2 I (1]
FEHPTE 19:00 =R H 6:00 I, WEEAE 22:00
B2 H 1:00 B 5 BEARSEFISR 4510 = B is
5], SRR R R 3:00 B ARG 18:00 ~
20:00 B /N RAGSAETHE . BEMAE ) H 3G 3075
HBEEES, MAESERE (1) 7518 0.87
(P>0.05) F10.83 (P>0.05); M{HHIES5H
AR 2 1] (R B () B B AR HUIRAR (4 = 0.78), %
FEZE (P<0.01) (K4a~c). M 5/NRA.
T TR R BE MR 1) H 35 20 15 R i R A0 2 22
5 (P <001), BHEZERE (1) 55N
0.73. 0.68 1 0.64 (H4d~1).

K2 AW DEBRAZFIMEIEEPRE HALLET) AZRERRRH CHAKTH)

Table 2 Number of co-occupied grids of four small and medium-sized carnivores (above diagonal) and spatial

overlap index (below diagonal)

NRA gt BEARSE EKI]
V. indica Paguma larvata Prionodon pardicolor Prionailurus bengalensis
/NRH Viverricula indica 2 2 6
AETHAE Paguma larvata 0.29 10 24
PE#AM Prionodon pardicolor 0.20 0.48 9
9% Prionailurus bengalensis 0.38 0.71 0.46
W SR IE K Evergreen
broad-leaved forest
100
90
80
70
28 o INRA Viverricula indica
‘1 10 R R A
H#E\ Shrub 30 Evergreen and deciduous ST P,
%8 broad-leaved mixed forest ALTIE Paguma larvata
0 YEMA Prionodon pardicolor

1 HHK Coniferous forest

—— i Prionailurus bengalensis

1 REIR A HK Coniferous and
broad-leaved mixed forest

B3 4 Fh R R RSP R R T AL 0 A = o B R 3

Fig. 3 Relative abundance index of four small and medium-sized carnivores in habitats with

different vegetation types
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Fig. 4 Diel activity pattern and interspecific relationships of four small and medium-sized carnivores
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Fig. 5 Annual activity rhythms of four small and medium-sized carnivores in the monitoring area
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