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Abstract: [Objectives] Biodiversity monitoring is a core method for assessing the health of ecosystems in
nature reserves, while the characteristics of spatiotemporal niche differentiation serve as a key basis for
analyzing the coexistence mechanisms of animal communities. Focusing on the Fujian Meihua Mountain
National Nature Reserve, this study aims to grasp the current status of mammalian diversity in the reserve and
clarify the laws of spatiotemporal niche differentiation of mammalian communities. [Methods] From January
2014 to August 2024, 72 camera traps were deployed across the reserve, covering core, buffer, and
experimental zones, with elevations ranging from 800 to 1 800 m and vegetation types including evergreen
broad-leaved forests, coniferous-broadleaved mixed forests, and bamboo forests (Fig. 1). The cameras
operated continuously, with data collected every three months. Mammal species were identified and classified
according to the [llustrated Handbook of Mammals in China (2005) and the 2024 edition of the Catalogue of
Mammals in China. For data analysis: 1. The relative abundance index (Ira) was calculated to evaluate species
richness. Species with [ra = 1 were defined as common species. 2. Diurnal activity rhythms were analyzed
via three methods: kernel density estimation (via R packages overlap and activity) to generate activity curves,
nocturnality index to classify activity patterns and rose histograms (via Oriana 4 software) to visualize cyclic
activity data (Fig. 2). 3. Spatiotemporal niche characteristics were quantified: temporal niche overlap
coefficient (A) and significance (via Wald test with 1 000 iterations) were calculated by R packages to assess
differences in activity rhythms. Spatial niche breadth and overlap index (/) were computed through the Levins’
niche analysis method via R package spaa to evaluate resource utilization strategies among species (Tables 2,
3). [Results] These cameras collectively accumulated 262 944 d of effective operation, during which they
captured 25 405 independent and valid events. The infrared cameras recorded a total of 17 mammal species
belonging to 12 families of 5 orders. The /ra of the species followed a descending trend of Muntiacus reevesi
(Ira = 52.44), Sus scrofa (Ira = 6.42), Niviventer niviventer (Ira = 4.19), Arctonyx collaris (Ira = 3.54),
Callosciurus erythraeus (Ira = 2.38), Lepus sinensis (Ira = 1.96), Macaca thibetana (Ira = 1.37), and
Herpestes urva (Ira = 1.12), and the other species showed the /ra less than 1.00 (Table 1). The analysis of
activity rhythms for common species (/lra = 1) indicated that Mu. reevesi, A. collaris, and C. erythraeus
were crepuscular with bimodal activity peaks (Mu. reevesi active at 06:00 ~ 08:00 and 16:00 ~ 18:00). S.
scrofa, Ma. thibetana, and H. urva were diurnal with single daytime activity peaks. N. lotipes was strictly
nocturnal (8 = 92.63%), while L. sinensis was nocturnal-leaning (f = 86.36%) (Fig. 2). Spatiotemporal niche
overlap analysis revealed that C. erythraeus and N. lotipes had low temporal niche overlap (A = 0.34) and
moderate spatial niche overlap (/ = 0.51). Mu. reevesi and S. scrofa (A = 0.85, I = 0.80), Mu. reevesi and A.
collaris (A = 0.92, I = 0.69), as well as S. scrofa and A. collaris (A = 0.83, I = 0.71) all showed high
spatiotemporal niche overlap. The spatial niche overlap between L. sinensis and Ma. thibetana was the lowest
(I =0.03) (Fig. 3, Table 2). [Conclusion] The 10-year monitoring reveals that mammals in the Fujian Meihua

Mountain National Nature Reserve maintain coexistence through differentiated strategies: temporal
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partitioning (diurnal C. erythraeus vs. nocturnal N. lotipes), spatial separation (canopy-dwelling Ma. thibetana

vs. ground-dwelling L. sinensis), and dietary differentiation (herbivorous Mu. reevesi vs. omnivorous S.

scrofa). These findings provide basic data for the protection and management of wild mammal resources in

the Fujian Meihua Mountain National Nature Reserve and can offer a scientific basis for long-term

biodiversity monitoring and evaluation. At the same time, they are used to explore the current status of

spatiotemporal niche distribution patterns of mammals after the disappearance of Panthera tigris ssp.

amoyensis.
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Table 1 List of mammals detected by infrared cameras in the Fujian Meihua Mountain National Nature Reserve

H. # i ISTAT AT H fﬁﬁ%g?ﬁﬁﬁ Wi ﬁ{})ﬁ?ﬁ.?]u
Order, family Species in deI;:rE:z: :xfents Relatlv;enzl:;ndance TUCN red list Pcr;)tf;:);(;“
R K H Primates
W#F} Cercopithecidae  J PG % Macaca thibetana 465 1.37 NT II
%% H Lagomorpha
%%} Leporidae YERE % Lepus sinensis 667 1.96 LC
515 H Rodentia
A&} Muridae HEFG AL R Niviventer lotipes 1424 4.19 LC
ZF} Hystricidae LR ZEH% Hystrix brachyura 32 0.09 LC
Fa BFL Sciuridae RGN B Callosciurus erythraeus 807 2.38 LC
I BE B Petaurista petaurista 54 0.16 LC
1BRAL T Tamiops maritimus 88 0.26 LC
{8 H Cetartiodactyla
J&F} Suidae $5 Sus scrofa 2181 6.42 LC
JEF} Cervidae /NEE Muntiacus reevesi 17 815 52.44 LC
B Bovidae hAEEFA Capricornis milneedwardsii 97 0.29 VU 1I
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H. #l o M SEA R ﬁﬁ%ﬁ%ﬁ Wiy ﬁﬁ%%
Order, family Species in delljel:lrig:rel: g\fen is Relatlviengzindance TUCN red list Pg;::g;gn
A WH Carnivora
RAFL Viverridae AETHAE Paguma larvata 27 0.08 LC
$F} Herpestidae 8% Herpestes urva 379 1.12 LC
BBl Mustelidae HNERE Mustela kathiah 5 0.02 LC
FEHE Arctonyx collaris 1203 3.54 vu
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HMESA Martes flavigula 2 0.01 LC I
Wikl Felidae S Prionailurus bengalensis 1 0.00 LC il

BRI TUONE R R E SR B, WiE: VU, NT. LC il A%, ffe. EfE.

Protection category, Il means wildlife under second class protection in China; Endangered grade: VU, NT, and LC are Vulnerable, Near

Threatened, and Least Concern, respectively.
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Fig.2 Activity rhythms of common mammals in the Fujian Meihua Mountain National Nature Reserve
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The upper right corner displays the nocturnality index (f). In the rose histogram, the numerical values represent the activity frequency. The gray

shaded sector denotes the diurnal activity level, while the black shaded sector indicates the nocturnal activity level.
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Table 2 Temporal niche overlap index, significant differences, and spatial niche overlap index of eight common

species in the Fujian Meihua Mountain National Nature Reserve

Rt A vs H1%H B )2 A LS4 Temporal P 1 4 1 o L A
Species A vs. species B niche overlap index, A P-value Spatial niche overlap index, /
/NJEE vs. BF 3% Muntiacus reevesi vs. Sus scrofa 0.85 <0.01 0.80
/NBE v R A B Mu. reevesi vs. Niviventer lotipes 0.42 <0.01 0.55
INBE vs JEME Mu. reevesi vs. Arctonyx collaris 0.92 <0.01 0.69
/INJEE vs. TRIEHRA BR Mu. reevesi vs. Callosciurus erythraeus 0.84 <0.01 0.54
/INEE vs AR R Mu. reevesi vs. Lepus sinensis 0.51 <0.01 0.52
INFE vs. R BGHE Mu. reevesi vs. Macaca thibetana 0.69 0.01 0.53
IINEE vs. B HESF Mu s reevesi vs. Herpestes urva 0.73 0.01 0.58
BP5E vs. R S scrofa vs. N. lotipes 0.33 <0.01 0.35
BFHE vs JERE S. scrofa vs. A. collaris 0.83 <0.01 0.71
W9RE vs. RGN B S. scrofa vs. C. erythraeus 0.77 <0.01 0.68
B9RE vs. SER B S. scrofa vs. L. sinensis 0.40 0.01 0.20
TR vs. JRGHE S. scrofa vs. Ma. thibetana 0.79 0.01 0.23
B4 vs. X BEIE S. scrofa vs. H. urva 0.87 0.01 0.44
R R vs. W N. lotipes vs. A. collaris 0.50 <0.01 0.77
R LR vs. ARIEFA B N. lotipes vs. C. erythraeus 0.34 0.01 0.51
WAL vs. SRR N. lotipes vs. L. sinensis 0.86 0.01 0.12
HERAL R vs. & BRI N, lotipes vs. H. urva 0.20 0.01 0.40
W rA AL R vs BB HE N. lotipes vs. Ma. thibetana 0.18 0.01 0.22
FEHE vs. ARIERA R A. collaris vs. C. erythraeus 0.78 0.01 0.78
FEHE vs. AR A. collaris vs. L. sinensis 0.58 0.01 0.48
FEHE vs. JRPGHE A. collaris vs. Ma.thibetana 0.66 0.01 0.25
FEHE vs. R A. collaris vs. H. urva 0.69 0.02 035
FRNERA B vs. 2ERE R C. erythraeus vs. L. sinensis 0.43 0.01 0.15
RIEHA BR vs JREGHE C. erythraeus vs. Ma. thibetana 0.64 0.01 0.52
NGRS B vs. X HEHE C. erythraeus vs. H. urva 0.68 0.02 0.32
BTG vs JRPGHR L. sinensis vs. Ma. thibetana 0.26 0.02 0.03
HEF R vs. EHIE L. sinensis vs. H. urva 0.27 0.02 0.14
R vs. & 8S5 Ma. thibetana vs. H. urva 0.85 0.02 0.36
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Fig. 3 Overlap of the daily activity rhythms of Callosciurus erythraeus-Niviventer lotipes, Muntiacus reevesi-Sus

scrofa, and M. reevesi-Arctonyx collaris in the Fujian Meihua Mountain National Nature Reserve
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The shaded area between the two curves represents the overlap of the diel activity rhythms between the two species.
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Table 3 Niche breadths of eight common species in

the Fujian Meihua Mountain National Nature Reserve

PR Speces Niche breadth
/INEE Muntiacus reevesi 31.10
9% Sus scrofa 31.11
1T+ Niviventer lotipes 14.70
FEWE Arctonyx collaris 35.53
FRIEHA B Callosciurus erythraeus 21.07
BRI Lepus sinensis 11.85
G E Macaca thibetana 9.08
BB Herpestes urva 17.43

AL LR T Levins J7 kit 5, Bl 2= ] BE IR A H g
L
The niche breadth is calculated via Levins’ method, and a higher

value indicates a stronger ability to utilize spatial resources.

PR o ABFFOIC RGP E 17
A5 BRI X T S8 3 25.76%, T RERI A 4MH
BLRE /NS B AR HIAT 25 2R 4p R A (B 5%
2024), EAMRESE 10 FEZLAMEL IR IR BE 12
S B 6 PR AN 2= 30 55 R AL B A Bh ) IS B
I, XL TN S YR AT RS R
e Ll RN, ML ORGP X R fE — K
W IR AE R R BT A S BILLE 1986 4F, Fhitisif
S IR SEIZ A REAE 20 2D 50 AEAR L O B
FEE ML IR R, FEE 2R
(Zhang et al. 2019). XFp “RAaJiEdn” IMHRAE
TR EE I NEE GF 20200, HX,
WS 2% A PR R R R, e LR X
70.41 km? FAZ% 0 DX TR DU A2 K2 3N
P NEAETE K (Wolf and Ripple 2018). It
Ah, RUERIIX AT 40 4, B AN TR
FREAPAE . AMENLIE AR 2R, RPTXA
VIAEAE D BRSNS 2 S 8 7=
e ST PR R T KA S RS
i 52 ®{E (Gaynor et al. 2018) . {HIFE R 2,
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JEH & EBRUEGR” (Prugh et al. 2009), 1B
YAZ O R SR W B (TR )
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AR A R 2 Al 7 AT MR 5
FNECER B 5 EABIAAE LR X 8 Fp B2k
VIR g, AR EIR, /NI
Ry B vE TG 3, R EIG KR B RIS R
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DX A0 /0 R ) M N 5 SRR AT, i 2 BR PR L
HARORIP DX R I, /N B e 06 tH ILAE 06:00 ~
08:00 IS} A1 18:00 ~ 20:00 I (BIHRZALE 2014);
TEE PRE kI HL X AR AL B, HvE Bl i
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FEMRRERE A SR A N s ) 5 22 B DR 2
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