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Abstract: Monitoring plays a crucial role in managing natural resources to ensure sustainable use. In some western
developed countries, it has become essential to conserve threatened species or biodiversity. But in China, long-term
monitoring of large mammal species has not been often conducted, and reports on wild animal population trends through
regular monitoring are especially rare. The Foping National Nature Reserve is an exception, where regular monitoring of
wildlife populations (for example, for the giant panda Ailuropoda melanoleuca) and their inhabited habitats were carried out
since middle 90s last century. Based on 2000 —2006 monitoring data collected by the staff in Foping Nature Reserve, we
preliminarily analyzed population dynamics of ungulates ( not including Budorcas taxicolor) , and made a comparison of their
selected habitat factors. The results indicated that these ungulates were not distributed equally in different ranges of the
reserve, with the highest trace density in Sanguanmiao range and the lowest in Longtan range. The trace density totally
exhibited a gradually decrease trend since 2001, perhaps implying the corresponding decreases in ungulate resources.

Among the selected five ungulates, most exhibited a distinct utilization pattern in environmental factors (e. g. elevation and
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slope) , contributing to their coexistence in sympatry. We made a further discussion about selection of monitored objects and
methods for biodiversity conservation in the end, and recommended that the methods selected in Foping Nature Reserve were

basically feasible and effective.

Key Words: Foping Nature Reserve ;ungulate ; monitoring ; resource dynamics ; habitat factor

MBS R LT EREN S AW, MHAR TR EB T 8E" . R, W52 5H4E Y
RS , BT RV LL BTSN TR B R BRG], YR RBUX B2 B LG T H R R R B B
FiEHR, EFEZRPEEZERS , BRI EREIFALE, R BREEN—REBNTRS TRE
HEXERRIED . X, AR T E A A s WS BRI R T B A sh R R S A IR
AR R BAMREE T —MER R . REBESYENAET F—SERE B Eya T 24
MERAERP N —MEETAR B EERNRAA B ERE . AU ERRTX 2000 ~2006
SRR WD BCHE o ZEA, 04 T G B 3 (BRI AR Budorcas taxicolor Z5b) MR Sh7S#E LY, I R ENE
HERAH ERER.

1 HERE

PR RS B AR KA T 1978 48, IR K R&IE (Ailuropoda melanoleuca) K FA B BRARAE R R
GohE, R XA TRIE RSB PR F I R AT IEER(107°40" ~ 107°55'E,33°33 ~33°46'N) ,
BB 292. 40km’ , 47X ELE SR BT, MR 2904m; B 7L AT, SR N 980m, FEIW
K, B . RAREER R, AL BTE] LTRSS LR R | Lsh IR L SE R,

RIPXWHEBEE T B, %K 980 ~2400m Sy & M- W M ARHF , 77 AR 3 B LAMRE (Quercus spp. ) E,
1R 1700 ~2800m H4T FEMHIEIZAR, = EA FhA HEWR ( Betula spp. ) - K EFtES ( Rhododendron purdomii) k4%
(Tsuga chinensis) \Z2W5 ¥ ¥ ( Abies chensiensis) %, 13K 2400 ~ 2900m 4 &1 AR, 2 i B 1L 42 (Abies
fargesii) ML ( Pinus armandii) B4 o 16 PE—H A —E BRI EA MR R,

2 MRAE

IR R e B o i 2 AR K R Rl T st 3R B R, 2R X R T 30 AR EERY
BEIAELR . ISR B R IR 0 2800m , B fR¥gIK 0 1060m, B A 172km (3R 1) o HAFTREXTA WM
FEA AT — R ATH R, PRI S MEDURE LR b K BRE B A S Sk B 26 5 16 SR , IHC R e 4b
B2 6 58 LA SR T AR LA K IR AR B . AR EE DR, T RE SR ok BT R R B s 2e
FIRBITHBIER

BT SRR R SR BRI S R R IR bt ORI AR , R A0 h U 8 T 22 R X — 38
Fro ZEEHRACTE b, R D0 AEAE & IR 26 b R SRR SR AR i) X EAE 38 4s , R B Rp e shasa sy ; DL sy
KEHL LR TEE (REERE) REA R X8 RS AExT 2 B, Mok, S ECR RAE R &4
T HRIEL, R S WA B S s 3 A2 58 R R AE , 37585 t-test BRI R J7 2 7397 ( One-way ANOVA) SR It
BASESHOMHWARZHEREHZ AR FHERRE BEER. WRIESERZ AL, NES
Mann-Whitney U test B, Kruskal-Wallis H test 3£17 3, BEMHKFER AN 0.05,

3 BR&ER

HEHIFEARYT X N, 6a WET R B A B 2K sh ¥R B BR LA B 2 5k, MG 6 F, BN ( Capricornis
sumatraensis ) \JE¥ ( Naemorhedus goral ) . 3K B ( Moschus berezovskii ) | 76 55 Ji ( Elaphodus cephalophus ) ., /)N &
( Muntiacus reevesi) FIEFHE (Sus scrofa) , TEXLEFYIP , IR # B IRBEHR T, 4 36 K/ a, /NEKER
WEEL AN W a(E 1), HTHARSEERAR  REEMARTHEIRIF .

TR B AR X AR X, B B 2R S i R A A AR (B 2) o ZEIRRIPIX 6 MR VS T B 3
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HTE R, LA =B i IR A B SR B B =, 15 5. 08 YR/ km; JER BB, {X 1. 33 W/ km,,

®1 HEAKRPERAENWENRS
Table1 Monitoring transects for ungulates in Foping Nature Reserve

BHEHS BRI FEEKE (km)
ID of transects Range of elevations Length of transects S DB, Areas
1 1380 ~ 1980 4.3 TR
2 1340 ~ 1980 4.6 Jp {47 %, Longtan conservation station
3 1480 ~ 1960 4.6 TG
4 1240 ~ 1860 4.3 G473, Yueba conservation station
5 1200 ~2020 9.1 IR
6 1140 ~ 1940 7.2 IR
7 1280 ~2140 8.9 IR
8 1280 ~2180 7.8 IR
9 1660 ~ 1980 4.3 EBE{R4P %Y Caoping conservation station
10 1880 ~2420 6.6 BRI
11 1920 ~2280 3.5 BRI
12 1060 ~ 1840 4.4 F BEF 3P, Daguping conservation station
13 1080 ~ 1800 6.8 KA PR
14 1180 ~ 1840 3.7 KA PR
15 1220 ~2020 6.8 KA PR
16 1220 ~2160 5.6 KA PR
17 1360 ~ 1820 3.7 =B JE{f3 ¥, Sanguanmiao conservation station
18 1420 ~ 2060 4.2 ZERAP
19 1420 ~ 1820 2.4 ZERAP
20 1520 ~ 2060 6.8 ZERAP
21 1500 ~ 2000 4.4 ZERAP
22 1620 ~ 1940 3.6 ZERAP
23 1700 ~ 2800 4.4 ZERAP
24 1360 ~ 1700 5.2 PHR4F-4P 3G Xihe conservation station
25 1340 ~2040 5.1 PipaIpes iy
26 1360 ~ 2260 7.1 PipaIpes iy
27 1440 ~2200 4.7 PipaIpes iy
28 1700 ~ 2560 9.8 PipaIpes iy
29 1880 ~ 2540 8.5 PipaIpes iy
30 1840 ~2700 8.1 FERR
40 - 6
30
4+ -
20 -

THRGEY ()

Average of traces per year (ind.)

10 -

JEVR BB (J%/km) Trace density (No./km)

G

L

BR s M BEE O MNE B

ZE O OFR =ZEH AW KR &I

iF Species Longtan Caoping Sanguanmiao Xihe Daguping Yueba

1 ARHEESRLH
Fig. 1 Annual average of ungulates’ traces on monitoring transects in
Foping Nature Reserve

X35 District

B2 3T 8RR XA R KA Bsh i T E

B2 C. sumairaensis; BER N. goral; B M. berezovskii; B 5% E. Fig. 2 Trace density of ungulates in different districts of Foping
cephalophus ; /NEE M. reevesi ; BF3E S. scrofa Nature Reserve
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FEA [ B4R e, /) BRIR 0 B 5 BRAR R AR AR, (R 0

—— B N. goral
—a— B4 C sumatraensis

—— $KBE M. berecovskii
—— B E. cephalophus

~2 (B 3) . BA SREEAMEHBIEA FAFRD R
PR B2 B WS BREEAE . &
R IR IR ARAEAFE B RIS, 4N 2004 4E{UR B 4 3K,
{2006 F R T 24 Wo BT, Ho3F BARIX
R BRSSPI R 2 BUR AR B 2001 4F/5 2B A B
BEEE(E 3),

B T M T R 2 BR A/ NI AR 2D, RO oAt 5
B BRI E A SRR BT T . KAAR Y
JRIBAE MR A AHE, AR R, 5 (1841 =
166 ) m; BPEE B AR, {X (1583 £166) m (1 4A) . BIWA Hh
BERH, RERASER (¢ =0.50, df =205, P =
0.62)  BREESHH(¢=1.08,df=145,P =0.28) Z |&]
AR B E 2S5O0, HARYIF Z B RS g 35 22 57 8
F(P<0.05) BZREBAE (P <0.10) ., FYFHIRAL Foring Noture Reserve
PR EHF T AREF (1841 £166) m) > BEF
((1717 £22)m) = EH ((1703 £17)m) > FEE( (1629 +36) m) ~ Bf§5( (1583 £166)m) ,

FEXFENAHL BRERARAGEREEZR, BRENE. BEEUKFEBEIFEREAR (P <
0.05), Ush, FER SHEBER RN LIMF AR BER (U=2.0, P=0.027) (& 4B),

RAEZ YRR I35 A2 RAB S B R i)t SRR A SE 2 ], B e 2 MR R A BB B & £ 5
(P>0.05)( 4C, E 4D),

4 g

WEEFESYIX N RAEHBUR, B A B MR AR AT, B, S i IR0t B i R )43 S LR R 31
AN ERRGE T RE AR S R R HER B AR s A B T R (BT ) EERREM . AP
Y RELAA B2 s (LB E , B AL 3 AR W IR, B T UL R (AN 2648, R b BhlE R B 4
%) BB ERAMBRFR ™,

MAIEERE , A FMRERBR T A —E 257 (B 1), R RHEE, BN RFAERE
YIrpZ I B L, RERRELE AR/ NEEBRERYTERE, Hfe X8, Hi s
TR (AN ZE0E R SF) W BB AR B 2 , TR B A g R BRI MR I A X R R o

BRIR I X A [F] KIRE A B st PR A A M E] (18 2) X AT BBk T AR S TR B 22 53 LA R i 3241
RTMEIEM . =EHAANSMHE TR KOO X, BREE IR, B RS, o THRERIR, A B
YRR BB R BRI 2 BRI K% K, AR REMENEE, oy T L, WA Bsh
PRI IR BRAR . KGR X P KRB 22 IR A A AR KA — B

3P B RRYTX B 2001 SFLUOREYA B shH4E X HCR A 2B T REEE(E 3) . 7R X A
KBS, AR MR E NPT EZIHK, KSR R A RBEE LRGSR T
JREFRBERNED . BRI, ZRPKIEFR (L 2002 SELUG) BT T “ A3k , ficlie A%
MBI AT SR NFE RS IR RS 0R I X VA B s R 4 8 1Y F A K

FEF—ARIRA , IR AAE SN S FRATLEBN, XA AT LM RBILET ", RS AT
e AL B RSN BIBE VT RE S5 4 B A EAE ST RA X, R AR R MR MR, EATBIITH, K
Y Z 7R SR AR B RB T B 25, R HE T R =R, R SERZE., F3
IS 1 BURT B 5 AW RO AE R TRAE X, BRI ARRYR, REMTRE AR R

120

—=— /NEE M. reevesi

—e— BPRES. scrofa
- EfE Total

100

80 -

60 -

40 -

20 o

JHEIB L () Averge of traces on transects (ind.)

=z
2005 2006

mp—r— )

2001 2002
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B3 AEEHE B REE

Fig. 3 Population dynamics of ungulates among different years in
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80 — O BH4 N goral B WEE M. berezovskii

2500 — - B C sumatraensis 8 BER E. cephalophus
T ° . m S scrofa
£ o - N
B _ £
- T B
=B _ 8
‘S 2000 g
g s
s =
- =
9] (=)
o g H =
g 1500 |- <
Z aax
A A

1000 |- | | | | | "

B B WEE AR P 0-5° 6-20° 20-30°  31-40°  >40°
HiFh Species Y Slope
O B N. goral 100 - O B N. goral
BH C sumatraensis BH C sumatraensis
200 MEE M. berezovskii 80 L MEE M. berezovskii

B E. cephalophus

B
2 B £ cephalophus
B34S, scrofa m

0 B34S, scrofa

100

JE %YL (1) Total of traces (ind.)

K385k () Total of traces (ind.)

0 . . N\ N2 N/ I
5 G JITE S S Hrp T AH Fith
iR F M Vegetation type Ridge  Upper  Middle Lower Valley Flat

YAk Slope position

B4 $HF ARRY XA B SN RRE L8

Fig. 4 Comparison of habitats utilized by ungulates in Foping Nature Reserve
A: 1B3K;B: YE; C. HBAA; D: Y{i A elevation; B; slope; C: vegetation type; D: slope position
DF . #%& i H#k Deciduous forest ; C-DMF ; £} f&H-JE 324k Coniferous and deciduous mixed fores ; CF ;41 1f#k Coniferous forest; S j# M Shrub;G . E
43 Grassland

U RFERFFASE PR 16 B 7347 T B, KB R ZE A S AR B B AR

EYESMNENE R EE 3 MU ESR. (1) BEr B2 SN AYRRE ; (2) BEa B R i; (3) &
SEARM ML R DURS R RS R R0 BRI IR, b B AR IR IX PR RSO SR 7 7] B
7 HAbYIR . ARTASCHISE SRR , X R RRIE BRI 4 A BBTR S 3 “ 477 I3 K W93 20 B sh 4, RO
KRR RFTES AR IR (3 3CR KRR , T K IR 270 B sh Wi R 3 B AR Bl T RIS

YRR EERE LR IR EDMIZRE 6 S EREKR: (1) e dide, s
MAR AR s (2) A FT M5 (3) FTRERY B 50 T SL REJT B 48 3 T JE A0 3 B b e 22 AL 715 (4) BEME I B B4 P
WeshBE s (5) REARRAPEE RN B I SRR ; (6) AR EE LRI, AR . ¥
R MERE LIS MR O ZEYBRES . AP RA TR e, EARWE T Lk 6 4
77 T BZER , o S IR 6 7 45 Rt 5 LA AR S i R SRR, 2R A AR X 3R R Y s 0 7 ek B Bk 2
W,
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