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Abstract: Chinese pangolin (Manis pentadactyla) is a nocturnal burrowing species with scaled surface and small differ-
ences in individual appearance characteristics. It’s difficult to identify individuals based on the physical features captured by
infrared camera images. This study explores a method for individual identification of Chinese pangolins based on infrared
camera images and scale estimation of body length. Install infrared cameras at different heights in artificial cages and cap-
ture images of Chinese pangolins. Use ImagedJ software to calculate the body length of Chinese pangolins in infrared cam-
era images, and calculate the error value of infrared cameras capturing the body length of Chinese pangolins under different
height conditions. The results show that the optimal deployment height for infrared camera is 0. 8 m, with a relative error of
2.76%. Based on the above results, infrared cameras were deployed in 31 Chinese pangolin burrows in Heping Forests,
Guangdong Province. The maximum error value of body length was used to identify individuals in the field and count the
population. The results showed that nine, six, and six Chinese pangolin individuals were monitored in 2021, 2022, and
2023 separately, with a body length range of 23. 46 to 96. 37 cm, which indicating that the feasibility of using body length
measurements from infrared camera images for individual identification of Chinese pangolins. This study is based on infra-
red camera technology and combined with the principle of scale to identify individuals in the Chinese pangolin population,

verifying the feasibility and accuracy of this method. It can be used to estimate population number and population dynamics

of the Chinese pangolin.
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Figure 1 Infrared camera setup diagram(Drawn by ZHANG Yihang)
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Table 1 Body length of Chinese pangolin in captivity cm

%' (L3N

Number Body length

1 63. 80
2 71.00
3 78.50
4 80. 50
5 85.00
6 91. 00

A JEEMN; B UANREL,

A. Inside cage; B. Wild environment.
2 ARpEGRE

Figure 2 Example of qualified images
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Figure 3 Diagram of installing infrared cameras in the wild environment ( Drawn by ZHANG Yihang)
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Table 2 Monitoring quantity of Chinese pangolins in years cm

AR PRI (E MR IXH]
Year Mean body length Body length range

53.73 52.26~55.20
60. 25 58.60 ~61.90
64.22 62. 46 ~ 65.98
68. 03 66. 17 ~ 69. 90

2021 74.50 72.46 ~ 76. 54
78.74 76.59 ~ 80. 90
83.87 81.57~86.17
89.56 87.11~92.02
94. 95 92.34~97.55
23.46 22.82~24.11
68. 36 66. 49 ~ 70. 24
73.15 71.15~75.16

2022
78.17 76. 03 ~ 80. 31
87.77 85.36~90. 17
96. 37 93.73~99.01
63. 44 61.70 ~65. 18
71.91 69.94 ~73. 88
76.75 74.65 ~78. 86

2023
81. 86 79.62 ~ 84. 10
87.70 85.30~90. 10
95.37 92.76 ~97.98

AR R, T REXTAR AT T X 251
HAr, PRSI P e TR 2 B2 S NRP R )
A RS, Gl B b R A5 A 2 /N R A Y
gl MR IR, T A TS S
FEHOR BT A AR HEE PR 2 ROk
AT AR W66 1 DAk S5 081 rp A 25 Ly A b B U
R B A 7T DA B [ R A7 (3 ~ 5 a) DA S TR AR ZE 1L
FH A (R o7 1 B A2 R 3k — T 9k G I DR IS
PEFSERI M. AHIE 5 1 BAIE A A 51 & BH 3 47 )
(20212023 4F ) FIF AR X AZ L0 534 DX 1 A1 4
ZE 1L H R RERCE A3 5N 96,6 L, Ul BH /N R A
S — 2 AU SRS T A R B 2R AT DA
K IZ XS B R, EUMP RO AR RN
A5, PR, AR J5 A RLVR AN TR 7B VAL T
ARG PRSI AR AL .
ANV A h AR e 1L R BCR ) 22 R T et 2
Folt R 28 S 30, AR S8 AN I T B A rp AR g L A

Lo I3 AT DX 1A A HVESCRE (i AR 25 1 A TR
b DX I Bl 5 FLO, FE R AR 2 1L A BB 2, e
HAR S I SO SR B, 15 S Bl 2 R
DRHOT A A W I X3 P A1 v A 2 1 AR S 3L A ]
REME , S B [RJAF (73 e 00 28] f) v A 20 1 PR e e A
ARgl o R, AR ARSI A e (4 U AR 2
AR, 2 S MErE ARG L R TT, ORI E
A ) 2 g R i i AR 3 > i e 22 K
S AR A 05 R 3 A, T LS OHS o A 2
b XS Ah AR E L R R R 3h A2

32 FRTLLAMIBILAE ] IS5 23 B A L TR0
Wiy 2 24 PR BR, 7 PG Ah T (A ol e v 2 7 A
R HIRTETFJRE A 2 L R e I -5 Rl
e R IO 3 AR ) BG5BT sy L B A 2
NESELAMHBIL, AT DA AR I 2R 22 | i fESE
Ao B8 R DX PR RO A9 AR, LR o i
ARG AMEE

CE U

[1] 2WE, I8, BY, £. | REFLUPHEHEREER

BEMEE [J]. BX%9R, 2002, 22(4): 270-276.
WUS B, MA GZ, TANG M, et al. The population and density of
pangolin in Dawuling Natural Reserve and the number of pangolin
resource in Guangdong Province [J]. Acta Theriologica Sinica,
2002, 22(4): 270-276.

[2] BRER/R, BRAN/S, RAN, F. FARKERBHEREH X
LRk [J]. BEZIR, 2022, 42(6): 716-727.

CHEN X E, YINLJ, QIN D G, et al. An overview of population
survey methods of non-human primates [J]. Acta Theriologica Si-
nica, 2022, 42(6): 716-727.

[3] BAid, B, €65, &F. BHRBRPEFURNIHE
S®RIPIVKR (1], £MZHEE, 2022, 30(6): 80-87.

YAN W B, MO Y N, ZENG Z G, et al. Distribution and conserva-
tion status of Chinese pangolin (Manis pentadactyla) in Jian-
fengling, Hainan [J]. Biodiversity Science, 2022, 30(6): 80-87.

(4] k=, M2, B8, &. EFTRASES PEFLPFRE
MAFIENTER[)]. BAERYFEIR, 2024, 45(3): 490-497.
ZHANG S, SUN S, YANG J Z, et al. Study on burrow structure
characteristics of Chinese pangolin based on burrow casting [J].
Chinese Journal of Wildlife, 2024, 45(3): 490-497.

[5] HEATH M, COULSON I. Home range size and distribution in a
wild population of Cape pangolins, Manis temminckii, in north-
west Zimbabwe [J]. African Journal of Ecology, 1997, 35(2) :
94-109.

[6] Rilts, BR3E, 8. BETUMINMARIRESLSHM
. R BB E RS (] £ R, 2017, 25(10)
1114-1122.




418

L

I

2 464

[7]

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

ZHU S Y, DUAN F, LI S. Promoting diversity inventory and
monitoring of birds through the camera-trapping network in China:
status, challenges and future outlook [J]. Biodiversity Science,
2017, 25(10): 1114-1122.
BRUCE T, KAMTA R, MBOBDA R B T, et al. Locating giant
ground pangolins (Smutsia gigantea) using camera traps on bur-
rows in the Dja Biosphere Reserve, Cameroon [J]. Tropical Con-
servation Science, 2018, 11: 1940082917749224.
RICH L N, KELLY M J, SOLLMANN R, et al. Comparing
capture-recapture, mark-resight, and spatial mark-resight models
for estimating puma densities via camera traps [J]. Journal of
Mammalogy, 2014, 95(2): 382-391.

&, %, BE, &. ETLIMEVL NI X I B RS
MRIRF [J]. LF R, 2020, 24(3): 146-152.
FUX, LIF, MU J, et al. An exploratory study on individual iden-
tification of Asiatic black bear using monitoring pictures captured
by infrared-cameras [J]. Journal of Economic Animal, 2020, 24
(3): 146-152.

TANWAR K S, SADHU A, JHALA Y V. Camera trap place-
ment for evaluating species richness, abundance, and activity
[J]. Scientific Reports, 2021, 11(1): 23050.

WK, BEE, TRR, F. SRkFUPNPEFLFER
%EQ%Z&&@E}#%#'IE[J]. BASMYEIR, 2022, 43(1):
24-31.

GUOC, LUJY, LISY, et al. Coding system and comparisons
of scales between Malayan pangolin (Manis javanica) and Chi-
nese pangolin (M. pentadactyla) [J]. Chinese Journal of Wild-
life, 2022, 43(1): 24-31.

ZHANG F H, WU S B, ZOU C Y, et al. A note on captive
breeding and reproductive parameters of the Chinese pangolin,
Manis pentadactyla Linnaeus, 1758 [J]. ZooKeys, 2016, 618:
129-144.

FRER-W. s. EXE, B-C. YT, ‘E%ﬂ'fﬁ*\—*fﬁ. Z
BB HSFRPIM] €Z, B3, %, b5 RIZHR
A1, 2024 41.

CHALLENDER D W S, NASH H C, WATERMAN C. Pango-
lins: science, society and conservation [M]. HUA Y, TAN L,
trans. Beijing~ Science Press, 2024: 41.

KEM, o, VR, L FI AL SMENLE N A2 L
R X %%?#E’]i‘ﬂﬂiﬁﬁ U] BEmY2EK,
2023, 44(1): 31-37.

ZHANG Y L, DOU H L, SUN S, et al. Exploring the factors in-
fluencing the use of camera traps to monitor intact events of Chi-
nese pangolin access to burrows [J]. Chinese Journal of Wild-
life, 2023, 44(1): 31-37.

EER, FHIR, EHE), & BEFANMENEARAREKIE
FRETRE S ES M 1] WS, 2020, 28(9):
1132-1140.

WANG D, WAN 'Y Q, WANG S Z, et al. Camera-trapping sur-
vey of the diversity of mammals and birds in the Tuotuo River ba-

sin of the source region of the Yangize River [J]. Biodiversity

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Science, 2020, 28(9): 1132-1140.

REE, GIE, KE, & FUFRBRES
[J]. REAAEZEIR, 2004, 15(3): 401-407.
WU S B, MA GZ, CHEN H, et al. A preliminary study on bur-

FHL R

row ecology of Manis pentadactyla [J].
plied Ecology, 2004, 15(3): 401-407.
MAHMOOD T, MOHAPATRA R K, PERERA P, et al. Indian
pangolin Manis crassicaudata (Geoffroy, 1803) [M]// CHALLE-
NDER D W S, NASH H C, WATERMAN C. Pangolins: sci-
Amsterdam: Elsevier, 2020:

Chinese Journal of Ap-

ence, society and conservation.
71-88.

SUNNCM, PEIKJC, WU LY. Long term monitoring of the
reproductive behavior of wild Chinese pangolin (Manis pentadac-
tyla) [J]. Scientific Reports, 2021, 11(1): 18116.

BE, R, HFEDVFURNHBIKAERP AR R
[J]. A, 2021, 37(3): 3-5.

CAI D, LISS. Endangered status of wild pangolins and research
progress in conservation [J]. Middle School Biology, 2021, 37
(3):3-5.

RUCHAY A, KOBER V, DOROFEEV K, et al. Accurate body
measurement of live cattle using three depth cameras and non-
rigid 3-D shape recovery [J]. Computers and Electronics in Agri-
culture, 2020, 179: 105821.

KGR, B, EF R, F. FAARRSHNE REESTEMN
HRE)]. RV TESIR, 2016, 32(#F] 1) 190-197.

ZHANG L N, WU P, XUAN C Z, et al. Advances in body size
measurement and conformation appraisal for sheep [J]. Transac-
tions of the Chinese Society of Agricultural Engineering, 2016,
32(Suppl. 1): 190-197.

B, 5@, BXEF, F. BTRABESMERN P L
FUPBESEEETN (1] £55HK, 2021, 41(24):
9941-9952.

TA Q, LIY K, FAN W Q, et al. Predicting the potential distri-
bution of Chinese pangolin using the MaxEnt model [J]. Acta
Ecologica Sinica, 2021, 41(24): 9941-9952.

REFE, hEE, 28, & BR—RRPHVPEFUFH
B DUR R RIPHER [J]. £¥5ER, 2023, 58(1): 9-14.
WU S B, SUN J K, CEN P, et al. Population status and protec-
tion measures of Chinese pangolin, a national first-class pro-
tected animal [J]. Bulletin of Biology, 2023, 58(1): 9-14.
BAER. PEFUREBENRNLEERIPXEK [J]. 4
Ak, 2022(4) : 34-35.

ZHOU D L. Records and protection measures of Chinese pango-
lin (Manis pentadactyla) in Fujian [J].
(4): 34-35.

A4 R. BESFUFRBIRR AP EENEK[I]. BEMK
WA, 1996, 23(2): 85-88.

ZHOU D L. Present situation and countermeasures of the protec-

Fujian Forestry, 2022

tion and management of Manis pentadactyla in Fujian Province
[J]. Journal of Fujian Forestry Science and Technology, 1996,
23(2): 85-88.




