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Using infra-red cameras to survey wildlife in Beijing Songshan National

Nature Reserve
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Abstract: Understanding and monitoring the wildlife population and its dynamics is the major task for nature reserves.
Infra-red camera is a useful tool for monitoring animals and has been widely used in mammal resource survey, wildlife
damage, nest ecology, population estimates, behavioral ecology, etc. To survey and monitor the wildlife resources of
Beijing Songshan National Nature Reserve, we set infra-red cameras in 210 sites, with each site maintained for one month,
from May to December, 2010. The cameras totally took 2203 photos, among which 73% were mammals, 12% were birds,

13% were staff members, and 2% were other people. We have identified 17 species of mammals ( belong to 5 order and 10
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family ) and 36 species of birds ( belong to 5 order and 17 family). The most common mammals occurred on photos included
Rock squirrel ( Sciurotamias davidianus ) . Hog badger ( Arctonyx collaris ) | Lerpord cat ( Prionailurus bengalensis ) | the
European badger ( Meles meles ) and raccoon dog ( Nyctereutes procyonoides) , and the most common birds were the Blue
Whistling-thrush  ( Myophonus caeruleus ) . the Common Pheasant ( Phasianus colchicus ) . Euroasian Jay ( Garrulus
glandarius) .the Koklass Pheasant ( Pucrasia macrolopha) and the Chinese Thrush ( Turdus mupinensis). The photographic
rates (PR) varied at different elevation, habitats and seasons: PR was significantly higher in elevation of 1000 — 1400m
than that of 600 — 1000m and 1400 — 1700m; PR in broad-leaf forest was the largest, and was similar low in conifer,
mixed conifer and broad-leaf forest and shrub; PR in autumn ( August to October) was the highest, while in summer ( June
to July) was low, and in winter ( November to December) was the lowest. The cumulative species number taken by infra-
red cameras increased with camera days, but the trend slowed down. Infra-red cameras are more suitable to survey and
monitor medium-large mammals and some birds and the photos and video of wildlife which are taken by infra-red cameras
can be served for the monitoring, research, and environmental education of nature reserves. At the last part of the paper,

we discussed the details of techniques on using infra-red cameras to survey and monitor biodiversity.

Key Words: infra-red camera; monitoring; mammal; birds; Songshan Nature Reserve
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Fig.1 The location of infra-red cameras sites in Beijing Songshan nature reserve, May-December, 2010
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®1 FRALDHMENEILRRLFRIPEBBIHELZR (2010 F5—12 )

Table 1 The list of mammals photographed by infra-red cameras in Beijing Songshan nature reserve, May—December, 2010

Y Species SARIDT WM EC BB SS AL HL SN W% PN 4% PR
85 F ARTIODACTYLA
4-F} Bovidae
BEF Nemorhaedus baileyi U NT H 2 4 0.06
4 Bos primigenius Taurus — — — 2 4 0.06
2 Capra aegagrus hircus — — — 4 9 0.14
JEFR} Cervidae
# Capreolus pygargus U LC el 3 3 0.05
JEFE Suidae
R Sus scrofa U LC H 20 30 0.48
A H CARNIVORA
KRB} Canidae
%% Nyctereutes procyonoides U LC H 24 79 1.25
M) Canis lupus familiaris — — — 8 10 0.16
W%} Felidae
I Prionailurus bengalensis \ LC H 62 150 2.38
FM Felis silvestris catus — — — 1 1 0.02
HiBl Mustelidae
KEME Arctonyx collaris w NT H 62 205 3.25
K Meles meles U LC X 48 136 2.16
FAF} Viverridae
B Paguma larvata W LC H 15 23 0.37

frdt @ INSELCTIVOR
J8%} Erinaceidae

HRALHIIE Erinaceus europaeus U LC B 1 1 0.02
%I H LAGOMORPHA
HBl Leporidae

ST Lepus tolai U LC H 5 13 0.21

Wit H RODENTIA
ARURL Sciuridae
BN BL Sciurotamias davidianus U LC H 92 656 10. 41
. Tamias sibiricus U LC H 15 26 0.41
DT Distribution type, U L% palaearctic species, W 75 ¥ %! oriental species; EC: Endangered criteria according to TUCN redlist, EN ¥ 15

Endagered , LC JGfE Least Concern; SN: Sites number; PN. Photos number; PR: photographic rate, PR = ( PNx 100 )/camera days ( = 6300) ;SS:

Compare with scientific survey!2!

SRR R AT S R AR U SRS HEXG AAES AT R X4 (£ 2) o HEXG LA 24
LA BHRRI A 5 A ALY 11, 4% ; FOREAIXG  JEAE 13 AN BHA S B, b BT A A AILAL A
B 6. 2% s AN AGFERWH 4G 43 BIAE 7 A0 s B 2, FEBEH S AT W 55 70 7 5 b S 2, 88. 9% (W4
R AR, 8. 3% R ARVERY, A —Fp 20 A Fh . KA S AR S (41.7% ) FER 5 (47.2% ) ,
8.3% M S EH S, AT 1 MO 4 S, BT SR HA9HE IUCN Z0 64 k5 A WAE R (EN) , e B
BRI SR T G, SR XA P2 A, R RA 85 TR H Y 3589 FRICES RN | 5%
TR PR TR 1 A RO B Ry 2 53k B2 s R B 91 AP 28T A 3,
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F2 FACHMANELTRLRPEXABIABEZF(2010 FF5—12 1)
Table 2 List of birds photographed by infra-red cameras in Beijing Songshan Nature Reserve, May—December, 2010
yF Species i Ja ER A ﬁ‘mﬁ%‘%z& B AR ¢ HR T8 E(EEHES
DT RT EC SS SN PN PR
%% H CHARADRIIFORMES
%L Scolopacidae
[/ Scolopax rusticola U M LC H 1 1 0.02
X - Galliformes
H#ER} Phasianidae
HEXY Phasianus colchicus U R LC A 24 43 0.68
AJMS Pucrasia macrolopha LC H 13 20 0.32
769 H PASSERIFORMES
KRRl Aegithalidae
B 114 Aegithalos caudatus U R LC H 1 1 0.02
5%} Corvidae
KWEEHS Corvus macrorhynchos U R LC H 2 3 0.05
INBE 558 Corvus corone U M LC A 1 3 0.05
WHS Garrulus glandarius U R LC H 7 33 0.52
B Pica pica U R LC H 3 5 0.08
LIWETERS Urocissa erythrorhyncha W R LC H 5 5 0.08
£ Al Dicruridae
K& Dicrurus hottentottus W M LC A 1 1 0.02
B85} Emberizidae
KA Emberiza godlewskii 0 R LC ¥ 2 2 0.03
SEHAS Emberiza jankowskii U M EN T 1 2 0.03
=il JH B Emberiza cioides U R LC H 1 1 0.02
#38 Emberiza pallasi U M LC I 1 1 0.02
/NS Emberiza pusilla U M LC H 1 2 0.03
H B Emberiza elegans U M LC H 2 4 0.06
#F Fringillidae
BIME4E Coccothraustes coccothraustes W LC H 2 5 0.08
EEE Carduelis carduelis R LC el 2 4 0.06
#9485 Motacillidae
BHICES Anthus richardi B LC ¥ 1 1 0.02
W2 Anthus hodgsoni M LC A 2 2 0.03
#9758 Muscicapidae
UK Luscinia cyane U M LC H 3 4 0.06
LIMEWERY Parus montanus U M LC H 1 1 0.02
JLLL WS Phoenicurus auroreus U B LC el 2 2 0.03
LI RS Tarsiger cyanurus U M LC f 1 2 0.03
IH4EF} Paridae
K4 Parus major R LC A 4 5 0.08
183k 11148 Parus montanus R LC el 1 1 0.02
WEILAE Parus ater U R LC A 1 1 0.02
PR} Sylviidae
WM Phylloscopus tenellipes U M LC X 1 1 0.02
i JE R} Timaliidae
MBS Garrulax davidi U R LC A 1 1 0.02

P Turdidae

http ; //www. ecologica. cn
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yfh Species Paiii JE R T WifeER R P EL TR R 3 E(EEHE
DT RT EC SS SN PN PR
LA Myophonus caeruleus W B LC H 7 59 0.94
BERY Turdus naumanni M LC re) 4 5 0.08
FHKAY Turdus mupinensis U R LC X 4 17 0.27
HRE Turdus ruficollis U M LC A 1 2 0.03
FEPEHLES Zoothera dauma U M LC X 5 6 0.10
KA SEL Picidae
TLEEEA L, Picus canus U R LC fH 2 6 0.10
555k Strigidae
JRARES Strix aluco U R LC X 1 1 0.02

DT: Distribution type, U i LAY palaearctic species, W 7= V£ &Y oriental species, O | 4 ' widely distributed species; EC: Endangered criteria
according to ITUCN redlist, EN #if& Endagered, LC JCf& Least Concern; RT: Resident type, R B & Residents, M {5 & Migrants, W 4% & Winter
species, B ZFH 2 Summer breeders; SN Sites number; PN: Photos number; PR photographic rate, PR = (PNx100)/camera days;SS: Compare with

scientific survey[zﬂ

CLAMBNLTEA AR AR 0 R Iie o0 X i sh Y i a8 R 2 AR R 1Y (32 3) o 78 1000—1400m fY
TFR B, LLAMEMLRI AR B 2% 5 TR 3R (600—1000m ) DL K 1 5 4Kk (1400—1700m) (X* =11. 879, df=
2, P=0.003) , ZLAMHALLE RE AR 38R B (X2 =34.000, df=3, P<0.001) , fEEF AR B TR S AR
A IHABERARL( X =0. 650, df=2, P=0.723), 8—10 HZLAMANLIHASERS R ( A FHIME N 16.49)
6—7 HIRZ(AF¥EH 10.77) ,11—12 H EAR (A FEMER 6.63) HANF H P HE N 2 748 B 3%
(X*=3.588, df=2, P=0.166) , TEAZL X HLLAMHENLIFASE R e, (RS 28 o X 5250 X DL S SRR R i
TR WX (X2 =3.319,df=3,P=0.345) ,

R3 TREBH ERERBLIMENBESR

Table 3 The photographic rates of infra-red cameras at different elevation, vegetation and month

A5kt Variable 245 Category FHBLALSEECSN  AHFLH €D YR E SN2 HE A% PN HHE PR
4K Elevation/m 644—1000 41 1230 21 279 22.68
1002—1396 84 2520 47 1244 49.37
1406—1684 7 210 12 57 27.14
H B Vegetation type & M-k BF 101 3030 42 1326 43.76
EFtpk CF 25 750 14 104 13.87
FF TR ACH MCBF 7 210 8 23 10.95
HEM Shrub 22 660 14 98 14. 85
HE Other 11 330 9 29 8.79
A1 Month 6 70 2100 22 225 10.71
7 102 3060 24 331 10.82
8 108 3240 18 505 15.59
9 45 1350 15 253 18.74
10 37 1110 12 168 15.14
11 16 480 13 33 6.88
12 34 1020 17 65 6.37
LfE X B X 83 2490 50 942 37.83
Zhix 29 870 23 256 29.43
SR IX 40 1200 25 299 24.92
IV 13 390 20 107 27.44

BF: Broadleaf forest; CF: Coniferous forest; MCBF: Mixed coniferous and broadleaf forest; SN:Number of camera sites; CD: Camera days; SN2.
Number of Species; PN: Number of photos; PR: Photographic rate= PN/CD
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Fig. 3 Examples of small birds photographed by infra-red cameras in Beijing Songshan nature reserve

a: RINEE Parus major;b: [ a 1JRFHUR magnified part of figure a;c: B{Mk#Y Emberiza elegans;d: &l ¢ Y RIFRT K magnified part of figure d
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