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ABSTRACT

Aims: Due to its altitude and limited human development, the Yarlung Zangbo Grand Canyon area boasts high degree
of biodiversity and intact ecosystems. These conditions, have been favorable to the study and discovery of new species
in recent years. In this study, we present the results of a comprehensive camera trap survey method implemented
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throughout the Yarlung Zangbo Grand Canyon area that shows the distribution patterns of the surveyed species.
Methods: From October 2020 to November 2021, infrared remote cameras were set in the Medog County, Bomi
County, and Milin County of Yarlung Zangbo Grand Canyon area to determine degree of biodiversity. Camera traps
were placed in 116 sites in seven monitoring areas with different altitudes ranging from 646 m asl (above sea level) to
4,360 m asl. With a total survey effort of 24,741 camera days, 12,010 independent detections were obtained and relative
abundance index (RAI) were calculated. Shannon-Wiener diversity index in different altitude bins and Pianka index
were used to analyze the species altitudinal distribution. Seasonal distribution patterns of dry season (October 2020 to
March 2021) and rainy season (April 2021 to September 2021) were also compared using seasonal RAI at different
camera trap sites.

Results: 37 mammal species, which belong to 4 orders and 14 families, and 99 bird species, which belong to 9 orders
and 28 families, were identified. Of these, 51 of the identified species were classified as State Key Protected Species.
Ten species were documented with the use of camera for the first time in Yarlung Zangbo Grand Canyon area. These
species were the forest musk deer (Moschus berezovskii), alpine musk deer (Moschus chrysogaster), brown bear (Ursus
arctos), Asian badger (Meles leucurus), Siberian weasel (Mustela sibirica), yellow-bellied weasel (Mustela kathiah),
grey-headed flying squirrel (Petaurista caniceps), particolored flying squirrel (Hylopetes alboniger), Chinese giant
flying squirrel (Petaurista xanthotis), Sclater’s monal (Lophophorus sclateri) and Blyth’s tragopan (Tragopan blythii).
Species like the dhole (Cuon alpinus) and wild boar (Sus scrofa) have higher RAI during the rainy season than in the
dry season.

Conclusion: This study revealed high degree of biodiversity in the Yarlung Zangbo Grand Canyon area, with high
heterogeneity of the altitudinal and seasonal distribution pattern of carnivore and ungulates. The result of this survey
provides a biodiversity baseline and a scientific basis for the protection and management of the Yarlung Zangbo Grand
Canyon area.
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Fig. 1 Sketch map of camera trap sites in Yarlung Zangbo Grand Canyon, China
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Table 1 Details of camera trap surveys carried out in seven monitoring areas in Yarlung Zangbo Grand Canyon, China

TR X ARBUAL £ % ARBUAL iRV AABUSL £ R AL TAEH
Monitoring area No. of camera trap sites Site elevation range (m) Site average elevation (m) Total camera days
% Bomi 17 2,674-4,274 3,266 4,466
JR4E Paizhen” 6 3,676-4,360 4,055 435
/K517 De’ergong 38 646-2,613 1,726 7,847
FHR Gelin® 9 1,559-2,302 1,970 2,217
3 Deguo 28 972-2,121 1,363 6,023
il Madi 5 1,746-2,607 2,148 1,244
% Gedang 13 2,174-2,880 2,605 2,509
© 202145 AIFAG I, @ 20214F 1 H TF4G I
@ Survey was started from May 2021; @ Survey was started from January 2021.
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Fig. 3 Violin plot of the elevation distribution of carnivores and ungulates in Yarlung Zangbo Grand Canyon, China
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2014; FIEAEE, 2018; BUA0)114E, 2020; 222 K55,
2020); ¥ SIS B K g0 H SR IR X L AME AL
TWEILR S RITH, B2RAa7R, ERI%. THE A
PRI EF A S PI2 1 Fh (SR R4S, 2019, 2021). HLLE
DXIFAR b, AR IR A — 4 ) T A K U 23 21 40 A

® FFK (2022) FEG RIS E K Y AR RT X4
AMFENLIC S B P 2 R MRS 51(2021). B R i s )R
ARl 0, DOL: 10.11888/HumanNat.tpde.272650. CSTR:
18406.11.HumanNat.tpdc.272650.

LR IS Rl Z 1w, BaMf i 2, Ik
A DX A A5 B 2 R4 SR AR o B ORIy
BRI AR ) 2 R 1 T REAS A TS N BRI R
W22, ZRERRACA RS EE T 2R E
i, FLUHE AT U2 b T 5 R A Ll kS A BT L
fikz 18], frT 2N IX 2 B Sy, ) W3
VI ER X R, S JE T R ES, AR AR
Atk B T kR BB (Ursus arctos)ix — 7 AL AL 4 Fl
(FRZRAHANAL B BE, 1985).

A VRAC 3 BN 104 2 FT 2L ML I (L 7 5825,
2014; FREEEE, 2016; IRBIZEEE, 2020; 2% KA,
2020; Li et al, 2021a, b) AR FA5EEI & AN HEL Y Fh,
BIARES. ThES. BRAE. WIMMJ%E(Meles leucurus).
# W (Mustdla sibirica) . 7K 3k /)N R (Petaurista
caniceps). 1 il (Hylopetes alboniger). #KEE it
(Petaurista xanthotis). [ 7 48T HE R A G 4, 3k
—PIGAN T AL R, R X NI R LA AE AL
VIR R IIATY B T . AEORIP X N ST R FR T4 4h
AENLR IR A 2, A BT I I e b RS 5 AR
s RITELE IHTIC SRR Rl

BeAbh, AW FRA 8L AL R — M Bl Rk E =
FIRSA AR BRI . =I5 SRR EZA
AU AR ZEA, 1997), (BB RISHUAEH . 7
e B FTEE. VU= A F R 3 (Kamler et
al, 2015; Xue et al, 2015; Li et al, 2020), =35 21X
W T =P PUH R 2 X 7505, 2022). A
WHFE = AISE B AR 22 273 3] 090.18710.82, 1E
ES SRR 2 b N R sl R b S O RN KT
2017; HfERAEE, 2018; KREFLE, 2019). b4, &
W EIREXT 22 B 51K0.69, 7E C A E A AN 7T A
TR E WK F(Azlan & Sharma, 2006; i F#j %5,
2014; Yongdrup et al, 2019; A& B, 2019). KA
BHPHEARTEASRGET AR EE, 5
WERMEEILFABPIEESRANE R SHIEEN,
DAL A b B A e — M R e AR S R
FEhrERipple et al, 2014); FEERAR K2 R 22 18
P2, NETES)AD T HAR XS, Fr DO E A 5
BBV GIR AR F B R L R B
1174,

32 A REISHRERIFMEHLNINH

Mgtk e SO BEK RIREE . MRS
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**%t Cuon alpinus %H
*+ 74 Neofelis nebulosa %]'}
*+&lli Catopuma temminckii }-h]ﬂ
*ZHfi Pardofelis marmorata Tﬂ:H
FI% Prionailurus bengalensis E’_‘ " o
K€ Ursus thibetanus E‘ AR
HMESR Martes flavigula ﬁ ‘
BEMAE Prionodon pardicolor %]:H
*AE M Paguma larvata %
*BPRE Sus scrofa %EH
#4 Budorcas taxicolor ﬁ
*B IR TR Capricornis thar ﬁ{ L
o e

4B Capricornis milneedwardsii

= FfjZ= Rainy season
—1 8% Dry season

#REE Muntiacus vaginalis |-

IRPEF Naemorhedus baileyi

F 1L Muntiacus gongshanensis E
0

40 50 60 90 100 130 140
HIXTZBE RAI

El4 MEEHRNRERAZMNEHLIMEMSENSEERFMEREHES. * P <005 ** P <001

Fig. 4 Relative abundance index (RAI) differences between rainy season and dry season of carnivores and ungulates in Yarlung

Zangbo Grand Canyon, China. * P <0.05; ** P <0.01.

MR R LG RS o0 A (Fh ek 25, 2017; FARR
£, 2020), AHEFIX A R 2R, A E
AR, QIR IR VAT 1L 2R AR
TAFEE AR WS AR ., L AR (Li et al,
2021a), ZFEREBSSALIRAE 7 AN R SR TG B 1,
NZ PR ISR AL T BRI, LM TR R AR
TRV ARSI 2O H 2R, WE
ASF ARBEAITTILEE, PR E DRIAER

BRI A S E IR, RitFeh,
35 B A B S A A B R B Wik o E S
JFE e, 5 A 34 /& PEAIT 58 A £F (Kawanishi
& Sunquist, 2008; Hayward et al, 2014); H/NUE R
At SRS SR O ATIE BT, AT
et T H a2 R, Wiar/ N a4,
AP A BAAERL L, FRRE B SR, K
4,274 m), MR A0 3 5 2 —(Grassman
et al, 2005; Zhou et al, 2011; Xiong et al, 2017;
Kamler et al, 2020),

KRR, R XN E R 5 H
BERBNYD I 3 AT A B AR 2 5, AR AT
RESSAFAE SRR E TR AR BN ER RGNS E
PR SEBEME, BRI X SR SS T R a5 R A

33 BRI ARHLNIETTENMELT L

ARFFE AN T WEHELS R, BUHRT S
RGN DUERT A SR, 250 i
LS Y BEUR A RTR AR B AR AT R
FENEAN [F AR PG J2 b 2 28 P ) FH A7 10 (S S 25 Ak
i, 2004; Qamar et al, 2008; Srivastava & Kumar,
2018), HIFTIES M AT AR R 4
HR)FZ MR (D 0E AR 55, 2014).

TE AT R RE e e ah ), ME LR
F(RF K, 1983; EHEMHIHEE, 1990; XI55k,
2004; Zhou et al, 2011; ¥ K =4, 2016), FMn] e
TE B Y70 M B 220 B B A, BACTHAR 2= 505
A W 2 o TR AR I A RN [A] 29 11 H 48,
ZNEHERS, LRGN S SR B R R R A,
1983; FHEMBIEREE, 1990; XIZ5HK, 2004), ARHFF
E LR FENIOH BIRE3H, ATRENAN T BREX
R AT VG B m i, AR B EZER. 11H 2R
FEIH BERE SR N EFERT4-10H P <
0.05).

AR =TSSR AT RE 2 2 PRI &R
20 731 14 (Capricornis sumatraensis) ik 15 2845
£ £ Z(Boonsong & McNeely, 1977; Lovari et al,
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2020), Xt 7] A A B L R RRA RGN
SRR BRGSO, 5 DU FUAH A,
AIRERSZ B RIR . BRI LA T R R (Guo
et al, 2017), WEEYRIFEELEF, 1E3hEH 7T 6
FN, M ERISIFRISE. =50 SRR
ARIE N, ATRES B AEWE sh 5 ARG
#H 5% (Johnsingh, 1982; BRI AIIHALES, 2013; LM
26 2019b).

DR T R, RIS B R R A RS
WAEERITHE, AT/ ISR ES)(Wang et
al, 2010; Srivastava & Kumar, 2018). AHF 7% Hic3x%
B4 Z 4 1E1,000-2,000 m2 [8], 5 LPAERFR
FHEL AR AR (SR MG 28 A5k R 3d, 2006; BREESE, 2019),
A A 0 J5 DR 4 2 W R I A B sl R X 3, T A
Fi R AU SR 55 A 2R I AR B, AR AE R A
Z2, A RN LKW L N4H, IEERT
FIEHE I (Wang et al, 2010), HLERE T 320 FEHLAL
RUNZER AR AR 2 B o ARIR X Ikt 2 N3
BB X 3k, EAFHIBE RN, IR &
4 B 5 B 5 OB P 2B 1 AR A % (Thinley et al,
2011)0 JE SR ITE LRI X P BRI 0L 5 N R BIXT
TSR B N B, Rt RO
34 MWEBMAALEARIFHRESRE

K TR, AXEWFZ R, &N
KRB BRI B R B ) IRV S5 FAFAE 22 57
5L, B2 MR DXl s 2 iRk
F& . WAL RRAX IR EEEE, Sk
GG . TR, &SRS, S
A0 R U PR X A0Sk N R 176 2 A T8 8 1 ok ik
A, ATREAORI S . ST AE ST MR A
NG — R A R, X A IR AR b X 5 0 G o B
2, DRI SN o A A O 5 A B (L et al, 2021b)s

DU A A K B R B AR R X . T
i AR IRY X 45 B T OR3P 50 B 5 40 ) 45 DR 3% 1 PR
], JE I R AR DA SR T 1) 4% Fl A2 Bk ik
FLRXT TR TRERRI R %, HAS AR
PEAL R . A 58 WP I R S AL
Ui S S X IBAE RS 5 oA SR AR b X Ik
SEEZR AR, PR XA S RGN R B AR
#ME(Wang et al, 2021).

AT 5 38 I A R 43 b 7 e A AT K e

IRl 2 FEE, 22 SCRARIE T AR X AL S
EANERY A TINE, Dy ook B 52 el S8 OR 47 b g A el
ARUESR I T A SR, @UCHERIRI &R, WAL
U LN LR SR, B At
X SRR LS RGMEY Z R R RS RE BE

Bl ASTRATERARZHLFERE,. B E LK
AL R B, RETARLAERE, BHEAR
B Fo B BB Ao R B 8 35 e AL TTAF
WA 0 FRARAE T 24, LK B R4 P
FRIR®, RREE, FFAERHERFARAMT I8
HLEF SR M AR Ao PR S AR 1 —JF Bt
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Appendix 1
https://www.biodiversity-science.net/fileup/PDF/2022491-1.pdf
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Species identification methods for certain ungulates (i.e., Capricornis spp., Muntiacus spp., Moschus spp.)

Appendix 2 Mammals and birds at different monitoring areas in Yarlung Zangbo Grand Canyon area, China

https://www.biodiversity-science.net/fileup/PDF/2022491-2.pdf
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Appendix 3 Pianka index indicating elevational niche overlap of Canidae, Felidae, and ungulates
https://www.biodiversity-science.net/fileup/PDF/2022491-3.pdf
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Appendix 4 Species newly recorded by camera traps in Yarlung Zangbo Grand Canyon area, China
https://www.biodiversity-science.net/fileup/PDF/2022491-4.pdf
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