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region with high biodiversity, located in the transition zone from the second to the third step of China’s
topography. This study aims to assess the diversity and distribution of medium-to-large-sized mammals and
birds in the reserve by camera trap monitoring, with a particular focus on clarifying the relationship between
altitudinal gradients and biodiversity. [Methods] From September 2019 to June 2021, 30 camera traps were
deployed across habitats in HMNNR. The survey covered different elevations and functional zones. Data
analysis included species identification based on morphological characteristics, calculation of the relative
abundance index (/ra), and establishment of species accumulation curves (Fig. 2). The statistical methods
applied in this study included species richness estimation and /ra calculation based on camera trap efforts.
[Results] A total of 1 089 independent valid photographs were obtained, recording 14 species of mammals
belonging to 10 families of 4 orders and 30 species of birds belonging to 11 families of 4 orders. The
dominant mammal orders were Carnivora and Cetartiodactyla, while Passeriformes and Galliformes were the
most represented bird orders. Among them, 12 species were classified as second-class National Key Protected
Wildlife, including Macaque (Macaca mulatta), Asiatic Black Bear (Ursus thibetanus), Red-Billed Leiothrix
(Leiothrix lutea), and Hwamei (Garrulax canorus). Additionally, five species were identified as endemic to
China. The most abundant mammalian species based on /ra were Red-Hipped Squirrel (Dremomys
pyrrhomerus, Ira = 3.60), Wild Boar (Sus scrofa, Ira = 1.57), and Tufted Deer (Elaphodus cephalophus, Ira =
1.34). The most frequently recorded birds were Golden Pheasant (Chrysolophus pictus, Ira = 1.49),
Temminck’s Tragopan (7ragopan temminckii, Ira = 0.36), and Red-Billed Blue Magpie (Urocissa
erythroryncha, Ira = 0.24). Species richness was the highest in the mid-elevation range (1 400 ~ 1 800 m),
where the highest /ra was recorded. The core and buffer zones exhibited greater species diversity and
abundance than the experimental zone (Table 2). [Conclusion] The camera trap survey provides updated
baseline data on the diversity and distribution of mammals and birds in HMNNR. The results support the
mid-domain effect, highlighting the effectiveness of long-term camera trapping in biodiversity monitoring.
The findings contribute to the conservation planning and management of this ecologically important reserve.
Future studies should expand the survey to cover more habitats and integrate conventional field survey
methods with camera trapping for a more comprehensive assessment.
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Infrared-triggered camera technology
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Fig. 1 Functional zones of the Hubei Mulinzi National Nature Reserve and locations of infrared camera traps
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Table 1 Comparison of mammal and bird species number between two surveys in the Hubei Mulinzi National

Nature Reserve in 2006 and 2019-2021

2006 £F 9 ALRERIEH LR

September 2006 Integrated science expedition

H Order
(E4kFa%E 2009)

2019 % 2021 SELLAMABLIAT CRBTFSD
2019-2021 Infrared camera survey
(This study)

B2 Mammals

R H Primates 1
W51k H Rodentia 30
A H Carnivora 18
fi R H Cetartiodactyla 7
19,2 Birds
%I H Passeriformes 91
#5F% H Galliformes 6
5% H Columbiformes 3
KA H Piciformes 5

I T N

23

BB T AU BT B AN S 2K F

Only the mammal and bird species recorded in this survey were listed.
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Table 2 Distribution patterns of mammal and bird species under different environmental gradients in the Hubei

Mulinzi National Nature Reserve

R FEMUAL S WHLTAER (D ﬁmﬁﬁiﬂﬁﬁiﬁ( LU e *EX'H“%TETE%Z
Environmental gradient Number of Camera trap days Number 910 independent Numbfar of Re]a-tlve abundance
cameras valid photos species index (Ira)

4k 43 BX Elevation section (m)

<1200 3 859 62 11 0.66

1200 ~ 1 400 8 1310 125 16 1.32

1400 ~ 1 600 9 3 846 542 35 5.72

1 600 ~ 1 800 8 3229 353 27 3.73

>1800 2 234 7 6 0.07
)RE4>r X Functional zone

#.0>[X Core zone 10 3887 424 28 447

2% X Buffer zone 10 3093 498 31 5.27

5256 [X. Experimental zone 10 2498 167 26 1.76
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FLAEESR R, TR X H 5 il B R R B e
MM EEAARERS XA . teAh, HE E—ik
ARG LI E (FhFRE 2009), AKX
Hid % 12 MR X Fid R (% 2), RH
TR IX N B A R BER R AT A, JF AT BLRE
LLAMENLIR I SR SRR LRIESE &, R
WA A R RIEE X (CRIBRSE 2017, BRAD
& 2022).
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ARUAE R, ANFEDIRET X N P E
EAAEXN ZEAEREZER . Hd, ZfiXid
KB FE R (31 FD) FARXT 2 FERR 2L (Ira
=527 ¥ETHOX (28 Fh, Ira=447) Al
SIS (26 Fl, Tja = 1.76). IXFhZF A REL
SR XA R AR AT
A K. %0 X BONE R XK, (HE5
AL RIS 2 W] 22 B A HE DL
MBI NKES), WTRFAEREEX, FEY
A2 B — M. e XA TR O X 54
I AKES X 28], A5 ZFetEE, SAME S
55 XAHEL, (A e B AR BRI AR TP,
RNEZFPFRRAL T RUFIIRE 0, Heyp
ZRMEANE SR M E . T, SEk
X5 5 X IBARIT A FE B A S, 2 NN T3
TR, VIR 8 R AR, IR ot
TR A3, TR AT,
HET M ARG X Ao AL, SEEG XS
I3 KIBAFAEAL 2 IR AE MR N N SOE IR R, T
SERI R FE AR B AT BRI 2, R 1
SSRGS S0, EREEREY, A
[F) Dh R840 X TEAR I BOSCR Fh AK 2 7 75 TH A7-AE
FEt, SRR & DX AR Ry ORI PR
il 22 AL DR 5 A BRER IS o KR e AE SE R
X, MNGERAESEE AT 6, L
ARTE, DISEILEARRY Bz,

5P siHEML, RIRAMEPEE LS
(R AN S 2R R AR D, N, AR
WERICKBESM . KRR B AR
E iRy NG REICES S al /7 C AT e
D, AR A B IE SR A R, R
BYIF I LLAMENAL R EUD, R RS %
KB 2. X —g R Re S /MENLEAR
(M I i A 0%, RPRCHER BV BTG BN . A4
BN W T 2 B RSB A, anmi v
METFHZ. SRT7H, REARKFHECR
B 12 Fp 7 SR WA E M, WHRSERS . A
e W i 0%  ( Myiomela leucura )« ¥ JE MR 15
(Tarsiger rufilatus) 55, {HEEARICFII LI

FhECERAR T IR RS X ZLAMHMLIA & KR,
WAL oV fE T B K G B AR ORI X (U = B &5
2022). X—ZERAREH LT RIZFMK: B,
ARURANATH T 30 G HMENL, FEARE R EA
PR, AEDARHRTE 2 FhR 28003 HR, 40
MM N, . AT B EMOE R /AT
SIS (g &I ILRRESIH R, a4k
AT SR 200 AU I 5538, X PR A
T REAR S SR 2 R ) R

WEAN s EH T AR ATLAT Wi 2 o e o 2 D
AHE RTIA T, S BB (T pk. Me
MR D) MBS, Jhn]BeEts
TR RSO SR Rk, T A R AR
PIX R, RIAEARK I I 45 G2
A5 WIS, S Eet e G I & 2 1)
LA

FEARMRT BRI XN, DL S i -
TRAMR SR R (1400~ 1800 m) B,
AHEC A 3 B A S P 2 A6, 1dsk
40 NI, Ija=9.45, B3 T KIS HF W
YR (%2, Mk Do %85 BB RAE 7 “h
WS, BRI R I X R E Em T BN
PR BE (Colwell et al. 2000, Liang et al.
202100 BFUNFEILIBAREL N, DRAFHE KB 2
T W BV 0 AT Y A B IR, [R) R Sl
AR R A A R AL, RN g R
T HETRE P AESALAE (Chesson 2000, #K 55
& 2017). FFHAERY X B ThEE S X ], #%0
DX RN 2% i X FI 40 Fsh B0 AR T 22 FE 34 8 T 52 56
X, X—ERE S ZXEN AT IR E
* (BHI 5% 2022, Lietal. 2022),

AR ELAMENLTE R T AR 7 E K
P AR X SRR G R, BT
LK o 8 SR AR A 1 5 2 P o 4 RN 93 A
HEE, KRS S RED R AR5 S5 (it
HEiz%.
;i AEERH TWACRR T ER YR
PR XA B ) (1) v 5 B AR D)5k, fELKER
HHURGHE R TAE AN A BRI i
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Appendix 2 List of mammals and birds recorded by camera traps in the Hubei Mulinzi National Nature Reserve

Hh A 2 BT 4 R

SR N . g
432% Taxonomy }{’Tji:c%ijl (IUCN ZL{8450) CITES Bﬁj&. Reﬁséiiﬁfsiﬁce
Grade Red list of China’s Biodiversity CITES appendix index
(TUCN Red List)

(—) MF. Mammalia
I RKH Primates
01) ##%} Cercopithecidae
Bk Macaca mulatta I LC (LO) Hf3% 1l Appendix 11 0.02
Il %145 H Rodentia
02) &l Pteromyidae

S GRER Trogopterus xanthipes m. T VU (NT) 0.01
03) AR F} Sciuridae

BRGNS B Tamiops swinhoei il LC (LC) 0.01

H1KKWHa iR Dremomys pernyi I LC (LC) 0.14

ZLRRKWIRA B D. pyrrhomerus il NT (LC) 3.60

III €W H Carnivora
04) %%} Felidae

M Prionailurus bengalensis II. I VU (LC) Fff 3% 11 Appendix 1T 0.07
05) RAF} Viverridae

ACHAE Paguma larvata 11 NT (LC) P& 1ITAppendix 1T 0.16
06) fi&#} Ursidae

WM EEEE Ursus thibetanus 11 VU (VU) 3 1 Appendix 1 0.03
07) HliE Mustelidae

Y& Arctonyx collaris il NT (VU) 0.08

Sl Melogale moschata il NT (LC) 0.05

IV 548 H Cetartiodactyla
08) J#F} Suidae

9% Sus scrofa LC (LC) 1.57
09) JEF} Cervidae

/INEE Muntiacus reevesi . T NT (LC) 0.36

B R Elaphodus cephalophus II NT (NT) 1.34
10) 4%} Bovidae

AL Naemorhedus griseus 1I VU (VU) Fff 3% 1 Appendix 1 0.40

() B4 Aves
1 #J¥H Passeriformes
01) MRS} Leiothrichidae

HMERERS Garrulax albogularis I LC (LC) 0.02
FIBUERS G. sannio” il LC (LC) 0.01
PERERS Trochalopteron elliotii II. T LC (LC) 0.07
SRAMERS G. pectoralis il LC (LC) 0.10
ZLMEA RS Leiothrix lutea 11 LC (LC) [$53% 11 Appendix 11 0.18
& G. canorus il NT (LC) P35 1T Appendix 1T 0.01
IRAWERS G. cineraceus” I LC (LC) 0.05
/NSRS G. monileger” 111 LC (LC) 0.01

HRSUERS G. ocellatus™ I NT (LC) 0.18
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432% Taxonomy Protection .(IUCN .él‘é%%.) . CITES M . Relative abundance
Grade Red list of China’s Biodiversity CITES Appendix index
(TIUCN Red List)
02) $%%} Muscicapidae
MRS Myiomela leucura® 11 LC (LC) 0.01
LIS RS Tarsiger cyanurus® 11 LC (LC) 0.01
W5 MHS Brachypteryx montana® 11 LC (LC) 0.02
RIS T, rufilatus” il LC (LC) 0.02
KUHEY Myophonus caeruleus 11 LC (LC) 0.04
FEREAIES Niltava sundara 11 LC (LC) 0.01
03) MESH} Timaliidae
ERINELMERS Pomatorhinus ruficollis™ il LC (LO) 0.08
04) 5%} Turdinae
JEPEIEY Zoothera dauma® 11 LC (LC) 0.07
IRIBF Turdus boulboul” I LC (LC) 0.15
05) 5%} Corvidae
ZIMEIERS Urocissa erythroryncha 11 LC (LC) 0.24
¥A®S Garrulus glandarius I LC (LC) 0.14
06) 5%} Sylviidae
WSLASFE Psittiparus gularis” 111 LC (LC) 0.01
07) HuSF} Pellorneidae
IRNERERS Alcippe morrisonia 11 LC (LC) 0.23
08) tli# £} Paridae
2415 L4 Parus monticolus 11 LC (LC) 0.03
I X3J¥H Galliformes
09) HERL Phasianidae
LIS ME Tragopan temminckii Il NT (LC) 0.36
I NG4HRY Chrysolophus pictus I. T NT (LC) 1.49
IRIGATRS Bambusicola thoracicus m. T LC (LC) 0.04
A3 Pucrasia macrolopha 1l LC (LC) 0.05
Il A% H Piciformes
10) BRI EL Picidae
KBEEAE Dendrocopos major il LC (LC) 0.01
WRLEEE K Picus canus 11T LC (LO) 0.02

IV 752 H Columbiformes

11) M55} Columbidae

\LIBENY Streptopelia orientalis il LC (LO) 0.01
PRy 1. EFER_HEARYP TR, O B TEEEES. A% HamEmkiERT sz, T PERER; 26485
VU. 5f&, NT. iifs, LC. Eft: * M E—REMW RGN SEEE CGHATRE 2009), ARHELRARY XHdZDH.

Protection grade: II. second-class National Key Protected Wildlife, III. List of Terrestrial Wildlife with Important Ecological, Scientific and Social

Values, T. Endemic species in China; Red list: VU. Vulnerable, NT. Near Threatened, LC. Least Concern; * Compared to the previous
comprehensive and systematic bird survey (Ge et al. 2009), the newly recorded species in the reserve during this survey are marked with an

asterisk.
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Appendix 3 Important photos of mammals and birds recorded by camera traps in the Hubei Mulinzi National

Nature Reserve
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