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Influence of surface water availability on mammal distributions in
Nonggang National Nature Reserve, Guangxi, China
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Abstract: Surface water is a major limiting factor affecting animal activities in karst ecosystems. From March, 2006 to June, 2007
and from October, 2010 to May, 2011, infra-red camera traps were installed along animal trails and temporary rain pools in
Nonggang National Nature Reserve, Guangxi, China, to monitor mammal diversity and relative abundance. In total, 19 species from
17 genera, 12 families, and 5 orders were recorded, including two State Key Protection Class 1 species, the Francois’ langur
(Trachypithecus francoisi) and Assam macaque (Macaca assamensis). Although 42% of species only occurred in one of the
microhabitats, differences in species assemblages between trails and pools were not significant. The results of our observation
indicated that camera trapping was effective in monitoring medium to large sized mammals, and for recording illegal hunting. In
addition, our results suggest that authorities should reinforce patrolling, especially at water pools during the dry season, and
eradicate unsustainable extraction of underground water. Moreover, based on the advantages of large inhibited environments to
animal species, especially to large predators, we also recommend connecting the three isolated sections of the reserve to promote
species recovery and dispersal.
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7% (non-invasive sampling) Bl & 15 2 ]2 W H
(Kays & Slauson, 2008). Long (1988)f ()" 743 i
HAR R X 255 H 515 ) M Kadoorie Farm &
Botanic Garden (2004)f] {PRidi A= 49) 2 FE Ik PRl 2
— ) VU R B 2 G AR ORI 43 il R
BHEERERARRY] 0 A T X AN SR 2T
Peo MSRH TR AT A A E R IEAYME B, H
SRR I Z R T & 0 22 . LA PR T &
HOE A 2R N BT A B S S AR
A REHERG S E 1)/ DR 2SN, CAEH T, R
SCIRSE DA I T AR o T 2 I 2 S ) 3 )
1979 J 1998 45, 1y HCARI ek, ANRe4xT
S NI FLB ) ) 2 R R oI, DAL, A7
FIH AL A e B BRI AT BT S W b 44 5%
G3An, CAME A4 I IS SR I PR A (Ma &
Harris, 1996; Wang et al, 2006).

WHTRE LS (Karst), X4 A, S TR KR
e AT R I3 (Yuan, 1994). 5
Fe M B AL 1R Ry AR B B B B AN, G BERS n 1 BN
AE Z ARSI YR E R, ARl = B
433 PP L B, 7 >70 A (16.9%) K 1 AP
(Mittermeier et al, 2005). A% 74 pg & 3 B 7 i Hu S0 1)
O DX, A )T I AR 40%, HATAEW)
ZFEPEOR G FRMIE IR U ) HE K& X (Zhu, 2007). I
R, FEMHBIX OB R HES T R AL S R AL
552 (Goniurosaurus Iuii; Grismer et al, 1999) & 5
< BERY  (Stachyris nonggangensis; Zhou & Jiang,
2008) 4. BEACRIEIRAOINGE, TR A
PG JE Rt A A 55 N Ay =PI T T Il K08 g 1 2R )
PG LUEWIK S (Lau et al, 2010) , 2810, AHICH
DA 2 B rp o R A Bl [ o G R HERL A 51
b, R KE R (Nomascus nasutus; Chan et al,
2008) 1 [ 3k M 4% (Trachypithecus leucocephalus;,
Wang et al, 2005) 55, HAh 8RR
ORI R Z

I 5 R YRR X T 1979 -7, ).
TR RS, E A 4EE Y 1431 i (Liang et al,
1988). 2K 124 Ff (Jiang, 2007; Zhou and Jiang,
2008); KAAIY; i i A 20 FL2K 20 A1 38 A (Long,
1988; Kadoorie Farm & Botanic Garden, 2004). H5X
Fr R IR T B EE DA BN V2N E, BT X A R
FLRR It R G, HESED TEK 1 HE
SARYET A S W) BB (Trachypithecus francoisi;

Huang et al, 2011; Zhou et al, 2009) . f&¥% (Macaca
assamensis; Zhou et al, 2007) F1 kM A% (Hu et al,
1998)55 2 R KK, LA T H &= A

PRAP X Ay i 288 b By A A 1L S 2= R AR,
RETCENGHRE FHEFERRITZ . KB
S ZETT AR, A A e AR
PEACE A E K S LK, P 3 20EH T K.
YIS LA A7 (R bR K A, BRI T HE3h A .
AU E B AN H LA A BB AR R XA 1)
KT A, WD T RN HE 3 73 A 5%
Wi, M TTEETH PR DX R I BE ) A KT

1 #RFITTE

1.1 ffRia

{97 1X (N22°13'~22°33", E106°42'~107°04")
Wb A ST, BTV AT R R T IR L, R
Jb—ZR KSR ITE, FBRIE . % S Bl Ll 2
BUEAL 101 km?. A7 10~80 ANkm?, ik 300~
600 m, AR 90%. FHRH 22 C, FERBEW
F 1150~1 550 mm (890~2 043 mm), H. 76% %)%
AP 5—9 HIWMZ (Liang et al, 1988; Su et
al, 1988). A11& M R 6 km, FZ/KAL A HL T 18~
20m, FIZE/KA7 N B 2~3 m, IFRE#H (Hu,
1988). AV EAE A I KN FE (54 k)BT (K
1).
1.2 @AEFE

2006 4F 3 J—2007 4E 6 H, AN R sk
(W35 s A L TBCE 15 6 A 21 40 28 8 N AH AL
(Wildlife II, China), JFfARHE4EH H I BORAA
TR ICE p o T R 3L 29 AN, Horp 25 AN
7, BB R IS BRI (L2 TR S5 (1) 1
RO RS SO YR 1 km, JERERAL TR 4B AR,
HILT515 500 m i [l A BRI KR . Joqk 4 AN
P KIEM S, KEBUKEN 0.1 m’s RBPUKE
AR, AR R PR R B B E>30 5K
(Bl 36 Tk AHM . H T AR LT AR B,
FHMLI BESEHFE, 2010 4F 10 H—2011 4F 5 H, 1&
W PR s 5 AL A AMEIK N AL (Little
Acorn 5210, US), JFREPIA kA —IK. SCHIHFL
KR T 240 b LA RRYE Smith & Xie (2008)1H)
ik
1.3 HELE

APty L (R AR £ DA IR %l (occurrence
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*1 FAEHEFAREINEE
Table 1 Mammal species detected by camera trap each month during the study period
EE EE
Wet season month Dry season month
SH 61 73 8° 9N 1)%) 1A 124 1H 2A 3A 4A
Wk Species HMILFE%L O May Jun  Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
H#IE Scandentia
W EaR: Tupaiidae
Bt Tupaia belangeri 2.63 A A oA
m5% B Rodentia
BB Muridae
MEER Leopoldamys edwardsi 0.69 X X o o X0
e Unidentified rats 6.21 0 XA A XA oA oA X0 0
R Sciuridae
FRHEAA B Callosciurus erythraeus 0.38 X X o 0
ZL BRI B Dremomys pyrrhomerus 0.94 X X X X o o
ZLIKIIHA B, Dremomys rufigenis 0.25 XA X X o
ANST Petaurista alborufus 0.19 X
FA R Unidentified squirrels 2.57 A A A oA
EYiTe Hystricidae
RS Atherurus macrourus 345 A XA A A X X
A/MWE Carnivora
B Herpestidae
JEgiipY Herpestes urva 2.26 X 0 XA XA X X X
=17 =8 Mustelidae
i Melogale moschata 2.82 o X X XA XA oA o X0 0
TR R Moustela kathiah 0.06 o
RIER Viverridae
R Paguma larvata 0.75 A o
BERRAE Prionodon pardicolor 0.69 X A oA 0
R Felidae
EOL Prionailurus bengalensis 0.19 oA
1BI5 B Artiodactyla
R Suidae
Ligra Sus scrofa 0.12 A
BER Cervidae
TR BE Muntiacus muntjak 6.15 X XA XA XA A oA o X
LS Bovidae
HrR® Capricornis milneedwardsii 0.31 X
R1IH Primates
BRARRL Cercopithecidae
fEAE Macaca assamensis 0.13 o o
b7 Macaca mulatta 1.38 X A X XA A X
A Trachypithecus francoisi 0.44 o

HBLER(OD):  ZLAMRARMITESE 100 d Bk i R A 2R RE4EE I SRR AN TE AT x:

A: HERT-2010—2011 4F4145.
Occurrence index (OI): number of independent photos of a species taken per 100 trap nights (unidentified rats and squirrels were excluded from analysis); x:
Photos taken in 2006; o: Photos taken in 2007; A: Photos taken from 2010 to 2011.

T 2006 fEH18E; o

W T 2007 4E3HE
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HrERe. B, REMR T (Paguma
larvata) “EAATRT44%, O1 fif (0.12~0.75);
wER . 390 (Prionailurus bengalensis). S A
21 R S AU B K, O BEAR (0.06 ~
0.44) ; BE MM (Prionodon pardicolor) « % Mz
(Macaca mulatta) ~ /) # B W (Leopoldamys
edwardsi)« 2L KVIFA 8, (Dremomys pyrrhomerus)-
2L UK W A B (Dremomys  rufigenis) « 7% 5 2 B
(Callosciurus erythraeus) Wil (Tupaia belangeri)~
WIHE . SMRER. RNy e S0 55 W AE Py Rh sk A 555
Bigemniks), ol Jui % (0.25~6.15). Kl 2 Eox
P 4% SRR ZR Y 95%CT HEidk, 3 B K Y H A5 44
R YRR R AT W] 225, NMDS EIZIR
YHZA R (ANOSIM, R=0.184, P=0.112, |4 3).
o, B 30% M ZE R TSR RIERT /N E B,
AR, ERBRE. TR B, ARKY)
F BT SR DS A B~ 60% 1 22 53 (3K 2).
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Figure 2 Species accumulative curve of mammals detected at
trails and ponds, confidence intervals at 95%
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Figure 3 NMDS plot of ANOSIM analysis for species
detected at trails and ponds (R=0.184, P=0.112)

ERaias i
Table 2 SIMPER analysis showing species contribution to
assemblage differences between trails and ponds

Averz—gigaltliance SO
PyFh Species ———— Contribution
B KM percentage
Trail Pond
TRIEE Muntiacus muntjak 0.58 0.94 11.15
i Melogale moschata 1.45 0.3 10.76
N E R Leopoldamys edwardsi 1.01 0.03 8.39
A Macaca mulatta 0.52 0.37 7.04
RS Atheurus macrourus 0.27 0.66 6.27
T Herpestes urva 0.79 0.27 5.92
L RRKFA B Dremomys pyrrhomerus — 0.62 0.23 5.35
I Trachypithecus francoisi 0.68 0.03 5
3 W it
3.1 LISMEIRREARNA

WA, ZFHFLEEZERRY, HEAAR
VERAET . KAV RIRA . MR AR T
PR, AR I [R]— AN A BORR R R 5 S R 55 2] 1
(Karanth & Nichols, 1998), & 8 #T 144 s Fe it nf 7k
AMRAEIIIR A 588 . B TR BOBOR, 15 R AEAH
HURT T ) TR, FA3 2 R i (Ma & Harris,
1996), PRIHLAT A2 44 He A I HI T dee HfE B L 52 3
by RIS, T /NG i Sl A S A
N5 B AT RV W 2 R S e R . 40002k
N FMLBAR T 45 Btk g 2l A vk, R4
M ARSI . 2B ARAE TG s ()
AR IR LA RS, AR T RAERR SR A T
WS, 0, Wilting et al (2010)F) FH %% A ALE 52k
VGV 2 B AL F i v B ER A T B S KW (Lutra
sumatrana) [ UEHE, T HCAIPEYD B E>100
a ABAFR, EEANEDI>10 a KalxF
(Sasaki et al, 2009). BIZEiCSEBFFEAT. otk b m)
Pt, nl DG v 2 AU IR, TR
AR )RR B A L . HAE, AHBLIB
IKDBATS A R, LR D BE L R T & ik
AR E T (2010 4F) A J 1 B AR D e 0 20
CLAMEAIPL TP TEAL, B E R,
FIFAEX S BRIEARAT R, MK, FEAPHk
PR A B (Wan, 2010).

AR EFIFH LA AIML, Hds%F 19 Fh
JERATHEN LAY, bR, R, BRE. 40
FIRE B, ZOBRKWRA B, 20Kmis L. AR BRI
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FE S SR ARUKAE Long (1988) K421 19 Pk
RATPERT SRS b . ARG 1594 d, R
4k o 0~250 d Pradsx 201 SRRk BTt
KWIHE 250 d 2 WIEARES IR RIHE I Z . A0
BT, BERE, thd ETHERSE, SN SRR
T k) Sy — SRR AT S B A I Ze R I (1) S L
THES R R EAF R TIYM, . =59, BREX
LA, FEEAE I ] () Il (Kadoorie Farm
and Botanic Garden, 2004), 2007 4= 10 H, FJE#
IR IRAT — RGBS AR X A tH %, B
SR, HPORK DB S B B2 AR AL, AEATD R RE Ak
PR o
3.2 MR EIEFRIF M

B R T R, KR, PRI LD
YRR SN TGN IR R RS, BRI
SRR, KGR R K B8, PRI, 7KUY
Wi A5 B (R Bl 3G FEF AR . BRI 5—8 H,
R IR, BT, b SR AR R A 1 R
', BRI SheE RN BN 10 H—K
R4 H, MERKATEE,  FEA R R S A D,
RN R E R KIE L 3G e i R 2 LUK
SRR PIRIK S o BB A I X 1) B et 5T v
/S FESE (Huang et al, 2011). S5ZAHLL, R
DX P () RE A A 52 AR B S 35 5B £ IR INF 1] (Zhou et
al, 2007), KW EWhens A HALAEEE KK 73 KU,
IFAE A D FIA T EHHOK (Wuetal, 2011). 4R
M, AHETRIKIEAINL e B s SRS, JFE
TR D1 $0k 320000 A 1 0 i 1 S I A N 21 1
B, S W I ) SR B Ak P B s 31 TR
MRS KR AN, BRI AR R T K
P, HEWTX AL AT O, T AT B
7R SRR A0 1 A N LA T £ SR i 1 SR
FIENHEASA] (Zhou et al, 2008a, b).
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