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Abstract: The background of wildlife resources is the basis for effective management of biodiversity in nature
reserves. In order to find out the latest situation of vertebrate resources in Qingmuchuan Nature Reserve and
understand the protection effectiveness and main interference factors, we took field surveys from 2017 to
2018 by using the method of line transect and infrared camera trap. We also estimated the main threatening
factors on wild vertebrates through analyzing the historical and social economic data, and evaluated the
conservation effectiveness by using expert scoring method. We found that: (1) 342 species of wild vertebrates
have been recorded in Qingmuchuan Nature Reserve, belonging to 5 classes, 32 orders, 91 families and 233
genera (Table 1), including 10 species and 41 species of national first-class and second-class key protected
animals respectively (Table 2). Compared with the initial establishment of the reserve in 2002, 83 species, 46
genera, 9 families and 4 orders were added (Table 1). Among them, the number of bird species increased the
most, up to 55 species; Only one species of amphibians was added (Table 1). (2) Tourism was the main
economic activity in Qingmuchuan with the changes from 50 000 tourists in 2009 to 1 620 000 tourists in
2017 (Fig. 1). The tourism development in the periphery of the reserve has a certain potential impact on
vertebrates and habitats in the reserve. (3) The land use pattern has changed significantly in the past 30 years.
When the reserve was not established in 2001, the agricultural land area in the region accounted for about
33% of the total area, and only 1% in 2018 (Fig. 2). (4) The main threatening factor to wild animals in the
reserve has changed from agriculture and farming to the current peripheral tourism development during past
20 years (Table 3), and the evaluation analysis showed that the reserve is with higher score of conservation
effectiveness (Table 4).

Key words: Vertebrate richness; Threatening factors; Land-use pattern; Tourism development; Conservation

effectiveness; Shaanxi Qingmuchuan National Nature Reserve
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Table 1 The changes of vertebrate species numbers in Shaanxi Qingmuchuan National Nature Reserve

eSS AU AR E SCikie AR B Btz (%)

Taxa Number of species from this survey ~ Number of species from references ~ Number of increase  Ratio of increase
3% Fish 30 14 16 114.29
P2 Amphibian 17 16 1 6.25
JE1T2 Reptile 26 22 4 18.18
52 Bird 195 140 55 39.29
W2 Mammal 74 66 8 12.12
#1 Total 342 258 84 32.56

* SCRRICSR B RIS T DV SR X BT S RIE R (X 1998, 5N 2005, E2545 2012)
* The data of literature records are from the records of previous studies on the nature reserves (Yang 1998, Jiang 2005, Wang and Zhao 2012)
#2 BEEAR)IEXREERRP XSRS AN EXER RS MEOE LR
SZRET AR HESH WD LB VAL

Table 2 The number of species, endemic species, proportion of national key protected species and

proportion of threatened wild vertebrate species in Shaanxi Qingmuchuan National Nature Reserve

e PR RATR B3 iRk A
Fish Amphibian Reptile Bird Mammal Total

" . FHANRIF X The Reserve 30 17 26 195 74 342
Y%L Number of species
*HE China 1590 515 511 1 445 686 4747
54 E R ECE /3 Percentage of species in China (%) 1.89 3.30 509 1349 1079  7.20
o [E A R FHA)IRY X The Reserve 0 1 15 10 26
Number of endemic species 1_[_1 China 272 143 77 150 642
b7 4z E R P 43 6 Percentage of endemic species in China (%) 0 0.7 19.48 6.67 4.05
[ 5% T (0 e A A ME S W R K+ HA)INRIF X The Reserve 0 3 1 29 18 51
Number of key protected wild animals & China 88 93 102 394 144 821
07 R E AR B HESI Y L2 Percentage of China's key protected vertebrates (%) 0 3.23 0.98 7.36 12.5 6.21
W f& Critically Endangered 0 1 0 1 0 2
TUCN 4T 6,4, e i Wif Endangered 0 2 1 0 2 5
Species number in TUCN Red List 5 f& Vulnerable 1 2 1 2 6 12
£t Total 1 5 2 3 8 19
R X R AU 43 b Percentage of the species in the reserve (%) 333 29.41 7.69 1.54 10.81 5.56
W f& Critically Endangered 0 1 0 0 2 3
RS AL (8 A S Pif& Endangered 0 1 4 1 3 9
Species number in Red List of China’s
Vertebrates 5 f& Vulnerable 0 3 3 3 12 21
&t Total 0 5 9 4 17 33
HR X R B E /3 L Percentage of the species in the reserve (%) 0 29.41 3462 205 2297 9.5
I 0 1 0 0 5 6
. I 0 0 0 19 6 25
CITES [ff% CITES Appendices
I 0 0 1 0 0 1
£t Total 0 1 1 19 11 32
H AR X R AL 43 B Percentage of the species in the reserve (%) 0 5.88 3.85 9.74 1486 936

* (EFEARPEEIWATY (EFRMLMEFR . RAARF A S 2021 4555 3 5) , AU H B A B IEE LY
ALk G B
* List of State Key Wildlife under Protection (Announcement of the National Forestry and Grassland Administration, Ministry of

Agriculture and Rural Affairs No. 3, 2021). The data used in this paper do not include Marine mammals and Cartilaginous fishes.
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Fig.1 The changes of tourism in Qingmuchuan town outside of Shaanxi Qingmuchuan National Nature Reserve
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Table 3 Estimation of the degree of disturbance in Shaanxi Qingmuchuan National Nature Reserve

2001 “ELAHT Before year 2001 2002 % 2009 4 Year 2002-2009 2010 % 2019 4E Year 2010-2019

TR s d T TR
o it A F S hR WL FHitits HE L THutEbR HE L
nterference factors Interference Proportion of Interference  Proportion of Interference Proportion of
index all interference index all interference index all interference
factors (%) factors (%) factors (%)
RMPGTES) Primary industry 1, 2, 3, 4, 50 3, 4, 5, 30 3, 8 5
5,6, 7, 8 6, 7, 8
FF & & Exploiture and construction @ @ @) ® 25 @ 20 @ 60
IS5 4% Environmental pollution 0 “) 5 3) @) (5 8
LR 9 FE Meteorological disaster I, 11 10 I, 1II 20 I, 1II 12
)5k F - Geological disaster i, ii, iii, iv 12 i, i, iii, iv 25 i, i, iii, iv 15
AW # Biological disaster [2] 2 0 0
HAth Others {1} 1 0 0
BFHE In sum % Strong 100 i Medium 100 59 Weak 100

RO SR FE S GOIRBURR U I o 3. AEBEZ R E T, A B EEAE R, BRI LIS BAT, L AR BT,
FERE . BIAFRNE R, TS, EEU e, BASNNE EATRR) e R, B U BT, 5. AR E
TH MR BISFEARRR AR, ARSI R ST AR BT, R SR EARE, A )
W I AT B R

T FRARIR R T SR ROMBITES): 1 Bbk. BHOITR; 2. MG, 3. R4 4 WM 50 5508 6. UG
7. B 8 KPR IREE. FFRER: O T @ I (A, BBk, R, BES: @ giEERE @ FRKRE: © @8k
WSS (1) B3RS Q) Kishs ) BAEH: (9) BEHE: () g, ARKE: L MK IL #W; OL H#E; V. T2
V.OEW. MR 1 MR i BIRIEYG G JeAAs iv. MUIERRE. AEMRE . (1] WE CBRESMEND; (2] B (3] RE: [4]
SRR . Hofth: (1} KK {2} B (3} Hih.

Description of the status of impact intensity level. Strong: the habitat is seriously disturbed; Vegetation and wetlands have basically
disappeared; Wild animals are difficult to inhabit and reproduce. Medium: Habitat disturbed; Vegetation, wetland and other parts disappeared, but
the vegetation can still recover after the disturbance disappeared; The habitat and reproduction of wild animals are affected to some extent, but
they can still inhabit and reproduce. Weak: certain disturbance to the habitat; Vegetation and wetlands should be basically kept in their original
state; It has little impact on wildlife habitat and reproduction. None: Habitat is not disturbed; Vegetations and wetlands shall be kept in their
original state; It has no effect on wildlife habitat and reproduction.

Description of the types and serial numbers of disturbance index. griculture, forestry, animal husbandry and fishery activities: 1.
Deforestation, grass destruction and reclamation; 2. Reclamation of lake; 3. Collection; 4. Felling trees; 5. Hunting; 6. Grazing; 7. Fishing; 8.
Special breeding. Development and construction: O Mining; @ Construction of roads and Bridges (roads, railways, bridges, tunnels, etc.); @
Build houses; @ Develop tourism; (& Dam construction. Environmental pollution: (1) Soil pollution; (2) Water pollution; (3) Air pollution;
(4) Noise pollution; (5) Light pollution. Meteorological disasters: I. Strong wind; II. Heavy rain; III. Flood; IV. Drought; V. Cold wave. Geological
hazards: i. Earthquake; ii. Collapse and landslide; iii. Debris flow; iv. Ground collapse. Biological hazards: [1] Diseases (including animal

epidemics); [2] Insects and pests; [3] Alien species invasion; [4] Invasion of alien species. Others: {1} Fire; {2} Meteorites; {3} Others.

RERTE . OIS S R T X AR GRY  (HER T RS, RTXNIE S A B2 1)
XAORF AL VEAL (RS 2011, G4 EEE SRR EIRA LR TUCN
2012, ZLEESE 2015). LI ST R AN A S 4L 48 SR
43 FRMEHE SZ ISP, XA 1 R AR I B HAT S
FUE T AR NG X [ SR RS U 4 TR FIRE RN S RS AN, SRR E T {7
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R4 BAEFAR)NERSEBRFEXERBEEER (2001 £ 2019 )

Table 4 Evaluation of conservation effectiveness in Shaanxi Qingmuchuan National Nature Reserve (2001-2019)

ZEL
J& % Property FEFRA R Index Tji H 1% Description R4 X MR fE S Current status gzj;z
1 e Wi R H AR L (10 40D WERHEAUEAR R FE (£3%) sl R XA X R R AR, 9
1 Integrity Change of habitat area (7~1041) S TR S 1
(10 points) The habitat area basically remained stable All community residents in the
(£ 3%) or increased (7 - 10 points) reserve were removed, and the
habitat area increased significantly.
PG S b A R AR A 3 SRR BE PRFFASE (= 1%) B> (7~ WS I AR B R MK 9
(10 43) 10 43) Habitat fragmentation decreased
Change of habitat Habitat fragmentation remained stable (£ 1%) significantly
fragmentation (10 points)  or decreased (7 - 10 points)
2 TR YRR AR (1150 IRECHREFRRE (+£1%) BN (8~ YR E BE R 10
2 Diversity Changes in species 1143 The number of species increased
richness (11 points) The number of species remained stable (+ 1%)  significantly
or increased (8 - 11 points)
3 AUk FREEECEAL (2150 PSR E (£3%) B3O8 (15~ SRR B R R T B 20
3 Representative  Population change 2140 m
(21 points) The population remained stable (+ 3%) or The population of key species is
increased (15 - 21 points) stable or significantly increased.
PR MRETE (1240)  FEIPIMEREMENE (BIRAERSAE LRI RE R S 5 B 10
Population structure AR/ ZAEARLLER) FERR LR T B AL The age structure of the main
stability (12 points) (9~124%) protected species is reasonable.
The age structure dynamics (ratio of larval/
subadult/adult/old) of the main protected species
had no significant change (9 - 12 points)
4 WAt KE R WA F R AR AR (RERRE (£3%) B E AR R R B AR R b 1Y 10
4 Rareness R (1140 whn (7~1140) The population of key protected
Population changes of Population of key protected species remained ~ species has steadily increased
National Key Protected stable (+ 3%) or increased (7 - 11 points)
Species (11 points)
5 EEME SRR (13 40 AATEARRIFERGE (£3%) BN (9~13 SRR E 12
5 Suitability Change of distribution 4}) The distribution area remains stable
area (13 points) The distribution area remained stable (3%) or
increased. (9 - 13 points)
MBI (125 FEG R ITRRA WL, T BYTHES N, W =R 1L
Change in food resources &R FHE (HEH MR FHERWAA): ¥ BREFRK
(12 points) RETE S HARF R (9~1243) Food resources increasing and
The type, quality and richness of natural food —meeting the feeding needs of major
required by the population of main protected —protected species.
species (considering the need of mineral
supplementation): obviously meet the needs
of target species (9 - 12 points)
#it Total 91

P TR, NHAERSEERNE, MESTA
B XA 220 (ORI XA TR b A 7= A
Wl Bk, BRRIP S5 @ [
JERILAF TR E G R 200V WFARM, ki
1E— R &R AT B A S R e S AR
B (OGRS 2017, BRESE 2017). T4
K, BRI X A1 = 2 K (E
1), XA X P B HESh A 198 E R AN 28 2,

KT FT R AR X (AN ) 3 DX R LA SR
(TR 2 DPA A R SR 75 B DR R EE A

TR M E” BE KRR R R
T, A& RS RS 2 MU R
& HAl 2T M@ (Dayneko et al. 2021,
FERRR 2021, VLA 2021). R A5 LB I ik
FRAAESRIZ MR R, B
JEFE R FI 5835 R SR AR X 1) 2
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FERTT: (2R3 2021), fRIE NSS4
IBAR TP, A Refli o R RAVE SR S H
JEFRAAIRI 2 e KA. (R, 75 B SO R A ik
Wl SR ERE T iy NBLE . A
B KT BRVRTH FESE &R RN A 3
YIRELER M (XA 2013, StEEfH 2018,
B 2019), & HAVEAS 52 A FE B A0 X 46
9 (fP3E%E 2018, RHEFE 20200, HhilwAH N
)7 B e

B BB E R E KK B R X
B SR 6 AT 5T S AR B A TAE R 0 B
JETE 2017 22 2020 47 A 18] 2 A 7t B 40
BRI BB A BARR 51, ARAT TR BR PR A)N
E R E SRR X PIXNE . 22T EHrP.
BRSR. 2R, X, B, BIEE. #&
=, P EREER S T E T TRR
2R, 2RI XUFERR. FARYE. FRIRGE. Bk
Ko ZEMANZ X, B IE K= B = A
WAL IR F B S Al e .
E AR A AR A Rk . &
b R B sh s T BT (R 5KIE B T O B
S ERIRIE T 0, A6 B R AR A e L () N
FEAI 5T 53 AL ML R 2 SR R 2R 48 T 10
.
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