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Abstract: Under the ongoing impacts of climate change and human disturbances on global plateau ecosystems, studies on
mammalian diversity and its spatial patterns in high-altitude regions remain limited. As an important ecological transition
zone between the South Asian and Qinghai-Tibet plateaus, the species composition, relative abundance, and elevational and
habitat distribution patterns of mammals in the Chentang valley remain unclear. This study aims to systematically reveal the
spatial patterns of mammalian diversity in this region, identify key habitats, and provide scientific evidence for biodiversity
conservation on the plateau. From July 2023 to November 2024, a total of 116 infrared camera traps were deployed across
the Chentang valley (46.14 km®) within Qomolangma National Nature Reserve, with an interval of at least 500 m between
cameras. Sampling sites covered different elevations and habitat types and were primarily located in areas with abundant
animal signs, taking into account water availability, vegetation conditions, and historical monitoring data. The survey
yielded data from 2,515 effective camera-trap days, revealing spatial patterns of mammalian richness and functional
structure within the region. A total of 19 mammal species were recorded, among which Carnivora had the highest number of
species (12 species), while Artiodactyla had the highest number of independent detections (510 records) , reflecting
functional complementarity between predators and herbivores. Five species are listed as national first-class protected wildlife
( Moschus leucogaster, Naemorhedus goral, Panthera uncia, Panthera pardus, and Pardofelis temminckii) , and ten species
as national second-class protected wildlife ( Pseudois nayaur, Ailurus fulgens, Lynx lynx, Pardofelis marmorata,
Prionailurus bengalensis, Macaca assamensis, Vulpes vulpes, Martes flavigula, Canis lupus, and Martes foina) , accounting
for 78% of all recorded species, highlighting the region’s crucial role as a refuge for rare and endangered species. Species
richness exhibited a unimodal pattern along the elevational gradient, indicating the ecological importance of mid- and low-
elevation habitats in supporting mammalian diversity. Significant differences in species richness were observed among the
five habitat types ( broadleaf forest, coniferous forest, mixed coniferous-broadleaf forest, shrubland, and meadow) , with
the highest richness found in meadows and shrublands. This study fills the long-standing gap in systematic monitoring of the
region and provides a scientific foundation for plateau ecological conservation. Future studies are recommended to integrate
multi-source data (e.g., remote sensing, environmental, and anthropogenic disturbance information) with functional
diversity metrics to elucidate the ecological functional patterns and environmental response mechanisms of plateau mammal

communities, thereby supporting more science-based regional conservation and management strategies.

Key Words: infrared camera trapping; mammals; elevational gradient; species richness pattern; habitat type;

Qomolangma National Nature Preserve
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Fig.1 Infrared camera trap location map of Chentang valley
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Table 1 Checklist of mammal species ( with conservation status and RAI table)

- . EIUNEEN TSP NS
Wi e B A shAl N : LA RES 3
Bt gy DEEESMIE g TR e
.. . = B 57 5 A 2B . Independent
Species Protection level . . . The TUCN Red List of . RAI
CITES Appendices L. valid event
Threatened Species
IFFL 4 Mammalia
— REKH Primates
(1) MR} Cercopithecidae
1.REWE Macaca assamensis —Y NT 3 0.012
Z ¥ H Lagomorpha
(2) %F} Leporidae
2. KJBH Lepus oiostolus LC 315 1.181

= W% H Rodentia
(3) AL Cricetidae
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INEP/S 7SR NS

W g PUEEPESIDIR ey TR
Species Protection level  AASA %Kﬁi The TUCN Red List of Independent RAI

CITES Appendices Threatened Species valid event
3.5 A B Cricetulus kamensis LC 10 0.039
P4 fBEEH Artiodactyla
(4) EF} Cervidae
4. IR Muntiacus vaginalis LC 147 0.569
(5) 4F+ Bovidae
5.5 DR REPER Naemorhedus goral —% 1 NT 81 0.314
6.72F Pseudois nayaur % LC 222 0.860
(6) 5%} Moschidae
7.5 RHERG Moschus leucogaster —% 1 EN 60 0.232
T & H Carnivora
(7)%iFE Felidae
8.4x M Pardofelis temminckii —2 I NT 1 0.004
9. 588 Lynx lynx % LC 1 0.004
10. =58 Pardofelis marmorata -3 1 NT 1 0.004
11.395% Prionailurus bengalensis % I LC 22 0.085
12.4:48%0 Panthera pardus —% I VU 1 0.023
13.55 %4 Panthera uncia —% I VU 6 0.023
(8) KF} Canidae
1448 Canis lupus = I LC 27 0.105
15. 779K Vulpes vulpe =Y LC 339 1.313
(1) /NAERRE Ailuridae
16./NBESN Ailurus fulgens it 1 EN 3 0.012
(2) [l Mustelidae
17. 55 Martes flavigula —Y LC 22 0.085
18. 151 Martes foina —Y LC 1 0.004
19. 355 Mustela sibirica LC 1 0.004

IUCN: [HFr B 2R 44 37 156 % International Union for Conservation of Nature; CITES. (¥ f& % A= sl ¥ Fh [H Fr 51 55 28 29) the Convention on
International Trade in Endangered Species of Wild Fauna and Flora; RAI FAXT 22 B F5 50 Relative Abundance Index;NT: ¥ fG Near Threatened ; LC . TfE

Least Concern; EN; HifG Endangered ; VU ; 5 1& Vulnerable

3.2 TBREREE YR AR R

TP 52 =E 5 R 0 [ AR AR 2 SR R, — IR 2T ALY ALC [ AR (429.85) , LA 101 B
R, B 2w T HADRR | BARA T2t 5 RN AAIC [EH KT 2, S HfE B Aad kil . PR, A B
e =R Z I T 00 SCER PR R e A AR (3% 2) AR b Y b = A B A A R R R A
i (3 14 P AR Jy | AL T R0 Rl B AR P A B AR 55 (£ R*=0.041,P=0.195) (1 3) .

K2 LU NEAEERBEHRNILRER

Table 2 Comparison of the model fit for negative binomial generalized linear models

FEHAS Y FRHAEEAEN] IR SN 2 (E th R PH
Type of generalized linear models AIC AAIC Pseudo-R? P-value
S0 XL
ARG ERRERR 431.87 2.02 0.0002 0.77
Linear negative binomial generalized linear model
SR I LA

WEITAGI) LA . 433.01 3.16 0.0022 0.34
Quadratic polynomial negative binomial generalized linear model
ST G XA

RE AR~ X R 429.85 <0.01 0.0143 0.03

Cubic polynomial negative binomial generalized linear model

AIC: FRith {5 EMEN] Akaike Tnformation Criterion
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Fig.3 Elevational pattern of mammal species richness
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Table 3 Elevational range and relative abundance index ( RAI) of key mammal species recorded

WFh TR 43 A7 1 YFh TR 5347 7
Species Elevation range/m Species Elevation range/m
IR Vulpes vulpe 2450—3773 HMESH Martes flavigula 2285—4676
KA Lepus olostolus 4175—4945 REME Macaca assamensis (2850)*

$I4 Prionailurus bengalensis 2463—3619 £i58 Martes foina (3933)*%

i Pardofelis marmorata (2588)* KM Lynx lynx (3843)*
INREA Ailurus fulgens 2173—2805 E% Panthera uncia* 3948—4454
H2E Pseudois nayaur 3674—4945 4430 Panthera pardus ™ (4454)*
A B Cricetulus kamensis 3843—4193 D HiMERE S Naemorhedus goral * 2173—3849
MR Canis lupus 3766—4945 B O HIHERS Moschus chrysogaster ™ 3811—4184
HERl Mustela sibirica (3751)* 4 Pardofelis temminckii* (3047)*

#RFZP A — AR R, BOE TEE WL SEBR AV o+ LR T K — SR 3

3.3 AFAERWERYF TGN 2ES

AW T 5 BTSRRI ) B A EUR 22 (IR 36 11 ) Bk
YIRS (4 F) .

T LORK R RAE F o F  H S5 S5 SR e RAA SRR AR R A ik, Hi AR R
IR EBIE ISR (92.3% ) s HENLIVAF B D HAERES AR SR B AN ORI 32 5 [ AR DL AR BE A
PIAEBERS A 3 Hoh 20 S M A Z AR A e 5 B TR SR oA BEBA S i e B, Hovh R AU E 2 R
BEAICE A AR 32, (F 4)

LUK LR B 45 5 s , AN [ A 3R 8 T B D PP AR AE R B 35 25 57 (X* = 12.5,P=0.01) (& 5) . JE o #T iy
ESTIN A /A 0 T SR T NI R £ ) B SN -3 T I 9 S R N e X (30057 e s A L I o R B o N RS L 7 R U 7
P 2 & A, (HL R e A v, A i T ) B B AR BILAC SR 3 S 24 9 R B T IR AR (Estimate =
0.589,P=0.05) ; M AT T4AH AR R S AL I S5 21 17 S P R EiOU] i 2555 T3 P\ ( Estimate = -1.010, P=0.
05 ) Fi1fi# it AR ( Estimate = —1.385, P=0.007 ) , H: o s AR 5 S R Y 25 572 2000 5 5% (| Estimate | = 1.385) itk
A, B ) S T bR Y 22 S T 2 M B ( Estimate = -0.797,P=0.08) , 2 BN 4 W3 e ¥, HARAL A (e

http ; //www.ecologica.cn



1888 EoOE O ¢ 46 &
0 39 42 0 0 B DR RIS Naemorhedus goral
0 0 1 0 0 =W Pardofelis marmorata
0 3 18 1 0 FIM Prionailurus bengalensis
0 1 1 1 0 INGERE Ailurus fulgens
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Fig.4 Heatmap of mammal species distribution across different habitats
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illustrated by boxplots, with likelihood ratio test results
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R4 TRERMHHERNRRITER

Table 4 Post hoc pairwise comparisons of species richness among habitat types

Xt 4l fliit{H FrifEiR 2 z{H P i
Comparison Estimate Standard error z-value P-value
Hifi] vs #EM Meadow vs Shrub 0.213 0.245 0.868 0.45
Fif] vs [ HK Meadow vs Broadleaf forest 0.589 0.236 2.497 0.05"
Fifa] vs £ FATESCHR Meadow vs Mixed forest -0.416 0.500 -0.831 0.45
Hifa] vs PR Meadow vs Coniferous forest -0.797 0.377 -2.112 0.08
HE vs MK Shrub vs Broadleaf forest 0.376 0.292 1.289 0.33
TEMN vs B RRIRAEAK Shrub vs Mixed forest -0.628 0.529 -1.188 0.33
M vs AR Shrub vs Coniferous forest -1.010 0.415 -2.436 0.05*
BRI vs £ RIS Broadleaf vs Mixed forest -1.004 0.524 -1.915 0.11
FEIAR vs £FHHK Broadleaf vs Coniferous forest -1.385 0.409 -3.388 0.007 **
ET R vs £FHHK Mixed vs Coniferous forest -0.381 0.602 -0.634 0.52

* FORBEZET(P < 0.05), =+ FIREEZER(P<0.01)
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