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BE-ZHMERERAEAR  EL4VBREMESHMBE B KEMANTREHEFTHEMLE, REFEALE LRE B
LWARARPFXBEAESHA G HERERSTARR. FREEZV . EARBUARRP R A REEEM S 3172.6ha’ , 1 T A
KEDHHEWFEESHIERL 501.5 ', BRI F M BRE TS M 2671.1 ' . B ZTELH T EE2H JURWL AL S
AEBRKREMMERE, SHILARRP XA BRREEAN M 4635.75 hm® , E AKES M T EA LM 1118.11 hm’, B AT
MAFMEREENEH 3517.64 o', ENEELSAFHL HHIL ITWA METAMERIR,. BifLifsBILARER
KAMBREHSHEAR A TFERRBERARE, ITHREEBAEFNEP AXWIAFRAXRBERSLHKENE
BT ERMFINR,
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An assessment and protective strategy of black muntjac ( Muntiacus crinifrons )
habitat in Zhejiang Province

BAO Yi-Xin, ZHENG Xiang, GE Bao-Ming  (Insituse of Ecology, Zhejiang Normal University, Jinkua 321004, China). Acta Ecologica
Sinica ,2006,26(8) :2425 ~ 2431.

Abstract: Habitat degradation and loss has been widely recognised as the main cause of wildlife population decline. Habitat
assessment can provide essential information for wildlife refuge design and management. In this paper, we made a systematical
study on the black muntjac distribution, habitat quality and spatial pattern. Fistly, we identified the main factors that influence the
black muntjac habitat quality, and set up the habitat assessment criteria. Then we digitized the vegetation map, topographic map,
river map, road map and village map by geographical information system( GIS). Thirdly, the habitat distribution and habitat
quality were assessed based on the combination of vegetation, elevation, river system and impact of human activities.

The result showed that the potential habitat for black muntjac covered an area of 3172.6hm’, and 501.5 hm® habitat were
lost due to the disturbance of human activity in Jiulong Mountain Nature Reserve. The present suitable habitat was 2671.1 hm?,
mostly distributed in Shangliackeng, Jiulongshan, Neibeiping, Waijiulong and Dayangian. In Gutian Mountain Nature Reserve,
the potential habitat for black muntjac covered an area of 4635.75 hm®, and 1118.11 hm® habitat were lost due to the disturbance
of human activities. The prensent suitable habitat was 3517.64 hm®, mostly distributed in Qingjian, Gutianshan, Qiaoguanjian
and Cuidingjian. At present, the habitat of the black muntjac in two Reserves has been separated and became into habitat
patches . It faces big threat from human activities, especially tourism development. Suggestion on habitat conservation has been put
forward in this paper.
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BB ( Muntiacus crinifrons ) AR EWN I RER R Y, 5= THL  ZR LA MESESNE, o HmH
#97.65 77 km® BN XALAL FALE 27.5 ~31°, K2 117 ~ 121.5°2 8" 2, BFA4 Y15 By T HA06 8 #b 19 R b7
AN URKBUERZEAN EWEAHERARRMABELD . ARPX—YF, 8 20 2 70 ER UK, BERN
AEFEREZE TRESIVERAARKRTE, BHTFRAFSTEEAORE  ELRE S EE A5
¥ AHNE D TEYHESELZTBRNTEM IR T -8B, BT —ERE" Y,

EEX, BEERRGEEARMNA, AMIMEEFNVHARTEESEBRARNBE LA ERSFH B, £F
S VHEERREEEVMRIPFPIHIEAEEREZMELH ., W Buler ZAMBEFEE RN KENHBEFEM
SHRT o Lewis 15 FIMIEE R REX B U FF A S WHEHT TIEN' . Caldecon LI HE(E B REHA
By THFIMARESNARRPRXEENEVEERE, A BFAEYAESESI T SENREET —NMEHN
AW TR, ERE, RUMNHRAZL, KHES SN AMEE R RES P T BN R AR L X K8
MAHEESMERY, ZRESFNABEGEEAEMT THEELARBEMRE , AN BENS M
REHHRREEROER  BERENERARE" . AXHAHBEELRE G WERUENEY
E¥WRBREREHERENFARERE EREPMA AR HHILBRRY X RBENRS S WM
FEESZABFHOER L, A% 2 MRPEXARPBRROCBXE, UFHANEARBAPMER L HH
i B RFR P X BEM S IR AR K,

1 BHARAE
1.1 HRAXHER

AL BRRIPXAFHILEZRE L FREE, AL o 8 8 =8 R4, K2 118°49'38” ~ 118°55'03”, 4k
4 28°19'10” ~ 28°24'43" R REB IL AU E IR Ll bk FE 432, BN LKA RE-ARALE H, S E A 5525’ , Fig
AR 1724m, HHILARFRIP XA T EFLEELTR, STEEEEHRL EXTH  AELE
118°03'49.7” ~ 118°11'12.2", 4t & 29°10"19.4” ~ 29°17'41.4", H R 8680hm’, HH I BH M IL R EF LKA
W, R RGP ELRHYXRANEEIEMT, TR HFREIR 1258m, XY BEPIERAFERERFENAX, ZE
ZREWHBEXR, ~FPLBEAHABYETHELSA, HERET2EE HELFT R, WFHEEGEHREENE
HAR,UERAEEFHARNBEEERASFG, KNI RABAER EFPXEARCEFRER,

1.2 WBEHIFNMET

WEA T SN EEBREES AT BRI ER LR S M A AR RMITE LR, Bk
HEBWHBHMOMEE ST, REMBMITEN IEETE 45 BREX S b 50 Z 5K, B8 % 0w 1Al S
FIAMEZFMBAHATEXESEE B STREAHEM M ENERN, FHTRAREENEEEEN RE—EK
W AT L5 A W B BT 5 VR4 s SRS 18 B GIS B AR 52 B BHE 19 25 8] 4 B Ak 28, 48 88 45 R 3 B R 8 b 19
& HAEE PR,

1.3 ZwBEAS MR ER

BEUABRBAEYESTIESERRRR U LREHAERENF/MAERE, HE G LR LMEHE
W AR X IR EAREL, 3R 0 e H X B B F R ERAFE A EM AR SR BN EIR. 46
SER EHARLMEHLEEBESHRENNEITUYS N =ZKK . YEFRERE, EYEEMALE
FHEE,

(DYHEAERE FWBEREMASHNYEFRREHEER GRS E S K KEST . BEX 24
Hi X R E SR, LR WL A B L B E EE S IR 800m W E MG IR X HE S, HEREREKEN T
BiHEsh. AMRBEAKREANGEEST 2 MRIPXHAKRS5EK,

OEYHE EABLUATHLRPXSEEASBHXANEYRERCEEGERY XBEZFDF
M, 2 MEP X EHARME MRS AEBRNEE B, 4 AEARBERBEN A SIES, T
AR MHAMEGAUNEERRAERE, €2 MPEESFYH S KXHBERD MREBEHEEREH
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BAFEWE,

GIAEKESEm EARUAGTHL ZHBRRESHREMALFED FTEFHEKRE E . LHE
RH BB RRHEE, XEEFSEEES, REERS R EA S, siFE S S R B R, R8E
BHRE T, ACLIEESE B RS S W E MK E B, 5 ARSI R RS,

1.4 18 iFor R

BERROHESHEREES AL GEHLBAFE AXEINXR, B ARAFREERWE LT
v W SE B (3R 1), A2 08 33 B R A 8 b 3 il i R A A U (3% 2) , DA B A9 3 3o o 7 A% S 3tb 32 Wil 1) 3°F ¢ o
M(E3), XE, BEMBHEERAEAREIRZWWFAEYAR, AERWFEAY S HMEHNYER
EMAEYREFRHE,

1 BAREERTHEDY
Table 1 Criteria for abiotic and biotic suitability assessment

B & Factors & H Suitable K i& E Marginally-suitable A& E Unsuitable
LBz E73: 5 Physical factors #5 3% Elevation{m) > 800 600 ~ 800 < 600
7K I Water source(m) <250 250 ~ 500 > 500
4 BA
IR Hk MCB stk CF
Y BE Biological factors  HE#{ Vegetation WAk BF WA B SH ;\;%RPL

MCB: Mixed coniferous and broad-leaved forests; BF: Broad-leaved forests; CF: Coniferous forests; SH: Shrubs; BA: Bamboo; PL: Plantation; GR:

Grassland
2 AXFBEHXREERBBEROTHRARN
Table 2 Criteria for assessment of human impacts on black muntjac habitat
AT H R Human factor 3R ZU Strong B 3R ZU Moderate B Weak F & None

ZX #% Main road(m) <50 50 ~ 200 200 ~ 600 > 600

/INEE Small road(m) <50 50 ~ 200 200 ~ 600 > 600

& K & Residential plots(m) < 200 200 ~ 500 500 ~ 1000 > 1000

1% 3% 52 Tour plots(m) < 100 100 ~ 300 300 ~ 700 > 700
1.5 Z5[EAERIS A0 23 ANTEBH TN RSN GG

?SE % ﬁ m @ b ﬁz m ﬁ & ':P LA b, 3 {%— @ ? gﬁ Table 3 Critia for combination of potential habitat and human impact
Mapinfo6. 5 ArcView3.2 % T B, DLIEMH NI 2R, 3 HEMBMRR AR BB Human impact

~ Quality of WAL HEERA AEW TEW
?Tgi rﬁlﬁ*ﬂ!—ﬁﬁﬁo E?E I‘EJ ﬁ?ﬂ %ﬁﬁ EP ’ g%ﬁﬁ potential habitat Strong Moderate Weak None
B-HEERNEEESLE, ARG, BIEEZWERMMER, ! 3 2 2 !
Lo d ATHT W TR IR B A BT T R HOE B S A A : : : ..
1E, 78 2 2 AR 47 X 20 B 1 FE LG 3t 53 A R 4E, DA R 1 3 B B Suitable; 2 W& i B #i Marginally-suitable; 3 i

AEFESHREREMNS B DI BREESYHET 2884 Unsuitable
B AR RAKE SR, 85 2 MR X R R B E B S [/ 4 A R LE
2 &R
2.1 MEEEERE

EBERHIE AW REN 2 MEP K ZEAN T, S EAR 54 5524.55 h F1 8680.42hm’ , FH A L 1L
R X I AR ST IR S AR BT AR B R AR L AT AR R N AR E AR 4 B A 21391131, 1947.,242.3,23.25 Al
2hm’ 5 iy F LU AR KB A5 AR LT T R AR L R TR SRR BT AR B R AT R A T AR R ) TR 43 B O
2288.2.176.11.,1259.03.,2890.75.212.05.36.16.,1815.82 1 2.31hm* (£ 4) ,
2.2 BEEBEEEME

EFEREN, ZEAMARLAGE HILFAERSHERSHEE, LRKRSGIR, AR LS
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HILTEAREREE W KB R AR, EREZW - EVEFERENHAT A LEBRREEEEE
832.4hm” 5K E H A 2357 ', 5 B 57.7% ;5 B I A B EE HAE 1253.25m* SKERE S
3570.66 hm’, 7 S AH 55.6% . NEVHRBERRAFERE, LR L BEEHTAEEAE 3270 m® KB EEES
2189.3 hm’, 7 G THHY) 98.8% ; 5 H LI B BEIE HAE A 3723.34 ho' , WOE HAEEA 3102.8 hm?, 5 M EHK
78.6%. GEVBNESEYFREAHAEABN A B LAEHLBESBEETAEEN 3172.6 hm’ .4635.75
hm’, 535 5 B 57.4%F 53.4% (£ 5,%6). ETHME 2 MPEHBEFIESHEKBTLR EBR
800m L WX, H EE AWM ARFE MBS AR AP AR R a e (" 1,8 2),

24 AZUFALRPEFRHERBT
Table 4 Forest coverage in Jiulong Mountain and Gutian Mountain Nature Reserves

LR JL3% W Jiulong Mountain HAER 2 B 1 Gutian Mountain
Vegetation E# Area(hm?) H B Percentage( %)  Vesetation E B Area(hm?)  HoHi Percentage (%)
W& o # BF 2139 38.72 HZ Wk EB 2288.2 26.36
¢+ IR 3k MCB 1131 20.47 %ot F 5t 4% DB 176.11 2.03
&+ ot#k CF 1947 35.24 ¢+ pRIR A Ak MCB 1259.03 14.5
WA SH 242.3 4,39 &t bk CF 2890.75 33.3
75k BA 23.25 0.42 A B SH 212.05 2.44
ATI# PL 42 0.76 1 ¥k BA 36.16 0.42
ATI# PL 1815.82 20,92
B GR 2.31 0.02
&t Total 5524.55 100 8680.42 100

BF: Broad-leaved forests; EB: Evergreen broad-leaved forests; DB: Deciduous broad-leaved forests; MCB: Mixed coniferous and broad-leaved forests; CF:
Coniferous forests; SH: Shrubs; BA: Bamboo; PL: Plantation; GR: Grassland

x5 AZURMBREEHFER
Table 5 The quality of potential black muntjac habitat in Jiulong Mountain

EHRBRER Yy A K& H ¥ W B Suitable habitat 4 49 38 3538 H # B B Suitable habitat WA B E R
Class of habitat quality size in physical factor(hm?) size in biological factor(hm?) Potential habitat size( hm?)
EE M Suitable 832.4 3270 657.6
% B 4 3 Marginally suitable 2357 2189.3 2515
43t (G H 4 HE) Sum( suitable habitat) 3189.4 5459.3 3172.6
FEHE4EHE Unsuitable 2334.9 65.25 2352

%6 HHLURMREEEFER
Table 6 The quality of potential black muntjac habitat in Gutian Mountain

EEREER Yy HE R R 5 B ¥ Suitable habitat 4 49 ¥5 53 B % [ B Suitable habitat WA FER
Class of habitat quality size in physical factor( hm?) size in biological factor(hm?) Potential habitat size( hm?)
& H 4 Suitable 1253.25 3723.34 944 .07
W 3E H 4 3 Marginally suitable 3570. 66 3102.8 3691.68
41t (G& B 4 3% ) Sum( suitable habitat) 4823.91 6826.14 4635.75
A3E B4 B Unsuitable 3856.5 1854.29 4045.05

2.3 AKIE X B R

RAER 2 PP AER, AT L e LA BILARAE = ES N RBARNEREE. SREW, ELE LR
PXHAE 1278.4 hm WARCARBERZRAT ABEEDOEWE, SRPXEERN 23.1%, LRER
R ASEAEE S AREK R0, 7] LUK B LI L R4 X 32 A\ 2815 308 v i IX 3% 2 40 1 7 BB B B UGE
HXMAEEX, £ HLRP X, G 3056.41 hm® WAERCEARREMRZR T ARE EFEESHZ 0
TR, ERPXERE 35.2%, HEBRIFRNEREEHES ARESIWRWE, T RAEHLRAPXR
BHEEX SKEEXHZBALEHHNER,
2.4 BEXLRFHLH
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BEHE 3 MEN SR EARE BN LA E S AKTE 3w Bl H1T & M58, AT AT LA B L el
Ay BRI X N 2805 S8 T K A 508 B ARAE

TSI, BRLFRAREMA KN 2671.1 hm® , HPE EAEEM 597.1 hn' , K& B A 2074 h' . A KTF
HSBBREBEAE I L 501.5 hn' , 25K T 15.8% , HPEEBESER L 60.5 h’ , BT 9.2%, K
EEEEERE LD 41 b BT 17.5%. ATXE BEREAFMKESFTEEFEREENAEERX, XL
RN BRENEFFE—-ENTHR/ER FHERNEEARBRE B B2EEERMERAK(E3),

fEd EIL, BRESLFRA B E RN 3517.64 hn' , H A @ HABEH 691.95 ho' , K& B A4 55 2825.69 hn' .
HTFRE EREARIE SN, R A 1118 11hm, AR 24.1% , HPEEA BN TR R 252.12
hm® BT 26.7% ,IKIEBEA KRN 865.99 hm 17> 23.5% . AXKEHBRASHEMNBREAE AR
RIS, B FBORRAERN RSB, 0 B ILBRSE R REE NN, R ZR~EY
W, MKZRE,XXtd BILBRABENEFSEAMREAF(E 1),

3 itig
3.1 WRMEEMKAEESTA

ARLMERIIARRPRBERAREE FERR TEHR MBHE KBRS HIPHEE MR ARX
WGl R, U X SR MAEG., FRRANIIE BEEEAES 3172.6 hm® , i T AR ESH R F 0w S 5
AIETELR 501.5 hm' s i LA BREBEAE 4635.75 ' , i FARBE SN H S BAEE TR 1118. 11hm* . BF
REBAXENEREEBEER SARRETENEERH,

ME LA E, A L BREEEEERSNE | MK BMBER P, &F 5N & A RBERHKE
HARRE FEENESANEEHBMAEEZ., BEEFEKEFEEN/MRERALFHEAEEEEREN
MRS HEHMAAETA4ER. BTAXEDIRNAERW TR BEEEMKETEEREHBZI -
RERNEW, EEARERESERI R3MESRMARSET MKETEEWER ENBREBEELER
AR ERERME 3), FEARENTHPRERNEEEERRE W /N, B AR TR LR RE
ARFWERHMEWMAKR, LWEIWBRE B EFESHAE LRGSR NAEE SR e XA/ —H

HHLBEASNZIAREHN“EL W, NE2PTUEE, SHLEBEEEEETEESE -4
Kyt  HRAEHHER X ERERERE, FECMNS XWERERMHE, KEFERRSNE L 5o
HERPEEINIRE, B TFRE BERA REAETERNNWERRERETHLWBRREREELANEERR,
WEARH TARERE AXTRHARNKSHWERBL, FERAEAYBREMFAIHE. BRihHILMFY R
BeE B AN 3517.64 he' B T3E JRIFEMBEMPFRH PR KMEERRE N 3 MHESEREMAERET,
R RGE BAREARGED TR T ERRAFZ /R (B 4), B ASH LMBBRERESEAFH T A
] 5. 4th 2 ] BB R A % 5 3 4, M X SE /N BEIRIG RT BE C R A BT A MRy NS B, 7T,
A S 25 8] A A R B T L B AR K BRE BB AR AR R W, ALESR TR
Fetr B E BB KEMEZM A EE AN EAMYEEER, Baih BILERESE L FESHE
TR HEIL L ITWR TR
3.2 fRip@ul

178 5, 3t Y Il 728 s B AL BEL S 21 W 0 B RS BB A A, 3 A3l Y 1 Y ot 2R S, 2 ] — X3 g [ R
MEEM R, BRAMIFSHRERY BEEMEX B EILRESHEY S TRy X fEXER
£ RS REREME A BE IR A UE R EERR PR A /0 'R B AL 95 B
YA, R R 2R X B R, A R E R B RPMEEARIE SRR E
W, BRERIARILAME BILFEFXAENA 2671.1 hm® 1 3517.64 hm® B S HE B BREAGZ, B, X
EEMBMXBHERENFEREARANRESR, BEMAFSRZBEHEG., A THIUBEPX 2 MR
X EBRFEE, R T RIPED:
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- AT ST A&
Suituble Marginally-suiable  Unsuitable

Fln Dty AR ST (2L il e
Fig. | The distribution of hlack muntja¢ potentiul
habitat n Jiulong Mountain Nature Reserve

.
127
&
= JEE - S IS
Suitable Maginally-suitable Unsuitable
FE 27 0100 ] 4R A PR L A ) G A

Fig:2 The distribution of black muntjac potential
habitat in Gutian Mountain Nature Reserve

AT - KIS AIE T
Suitable Marginally-suitable Unsuitable
13 A% K] by A 1

Fig.3 The distribution of black muntjac habitat influenced by
human in Jiulong Mountain Nature Reserve

- GET - R BT
Suitable Marginally-suitable Unsuitable
B ONTITA SR B DR I A

Fig4 The distribution of black muntjac habitat influenced
by human in Gutian Mountain Nature Reserve
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WEAPXAREMREMKEMERZTHE, UERRERRBEZRANBEESER. REMBENK/DLS
FBEFHABNER SR EFSREERRE., S H S EESE ER, I KRBRMR
MEEYEEYIRE AT, ol LUE MR AT S, ENANBENWEEHREEN, RAMN THABREMHHZ
[6) Bt % 1 1T 18 A 3K B, 2 T 4R 155 AR R A BY O A A7 BE ) gk S P R¥AR 1k, R, R B RBAER
%, 55 LS B R R R R EFAE S BR A A AR R I E B KM E R BRI RS, S, 5B 7]
LB AR X E R ARETRENBEBNIF FRERSLHHERAXARENER, S BAHA
AR, ERRPXERTIFELRE,

FAEBALES N BREEFNE W, HHFR, & B IR X kil & R R E , ik i X 60 R ¥ — %
IR B LR B R R TR RS HEAYNEFSEN, EHHLURAPREFERSR
FRARPLAASEBALENBRERSHNE R, EETBERBROR N, IR SH D ANLEHN
AREmwE. SHUARRPXEBENEE AKX, & H il BRSSO e BB AIS, 3Rt
HHLUBESHEAR SR, HRIPRELHESRHEYREARINEENE L.
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