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Potential suitable habitats prediction and overlap analysis of black muntjac
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Abstract: When carrying out conservation on key species in the protected areas, research on the conservation of similar
species with their sympatric distribution is also of great value. On a larger geographical scale, the distribution area of black
muntjac is completely covered by small muntjac. If we can grasp the overlapping status of the suitable habitats of them and
reveal their coexistence mechanism, it will help to formulate conservation strategies and integrate management. From 2017 to

2020, the infrared camera technology was used to obtain 38 and 101 distribution sites of black muntjac and small muntjac,
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respectively, in Qingliangfeng National Nature Reserve, Zhejiang Province. Combined with 8 environmental factors, the
MaxEnt model was used to predict the potential suitable habitats and analyze their overlap of black muntjac and small
muntjac in the study area. The results show that; (1) the potentially suitable habitats for the black muntjac and small
muntjac are mainly located in the southwest of Longtangshan area, the middle of Qiangingtang area and the northwest of
Shunxiwu area, the mountains between Qiangingtang protection area and Longtangshan protection area, and the southern
mountainous area of Shunxiwu. The total potentially suitable habitat areas are 586.66 km” and 661.93 km”, and accounting
for 36.67% and 41.37% of the study area, respectively. (2) The ecological overlap index of black muntjac and small
muntjac is relatively high, the D value and I value are 0.82 and 0.97, respectively. Their total suitable habitat overlap area
is 435.39 km®, accounting for 74.22% and 65.78% of the total suitable habitat area for the black muntjac and small
muntjac, respectively. (3) The selection of environmental factors between black muntjac and small muntjac is similar.
Black muntjac mainly chooses the mixed coniferous and broad-leaved forests or broad-leaved forests with higher altitude,
closer to water sources, and far away from settlements and roads, while small muntjac mainly prefers to select a mixed forest
of coniferous and broadleaf forests with higher altitude, close to roads, far away from residential areas, and 500 m away
from water sources. It is suggested to increase the establishment of ecological corridors among the various regions of Zhejiang
Qingliangfeng National Nature Reserve and to strengthen further investigation and research on the distribution of black

muntjac and small muntjac.
Key Words: niche; MaxEnt model; camera-trapping; muntjac; potential suitable habitat
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Fig.1 Study area and infrared camera monitoring site
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Fig.2 The monitored sites of black muntjac and small muntjac in Longtang Mountain area and Qianqgingtang area
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Table 1 Different habitats and overlapping areas of black muntjac and small muntjac in the study area

6 1 b e 2 ML Muntiacus crinifrons /NEE Muntiacus reevesi

Habitat quality grade T Area/km? H /7 I Percentage /% T Area/km? H /7 I Percentage /%
I FUHG B Suitable habitat 180.73 11.30 262.06 16.38

UGE ELHG B M Suboptimal habitat 405.93 25.37 399.87 24.99

ANIE ELHG B M unsuitable habitat 1013.34 63.33 938.07 58.63

x2 BEMNEBEEEHSMEZERK LA

Table 2 The overlapping area and proportion of potential suitable habitats for black muntjac and small muntjac

i PR R L AT R, /N E B AT
195 5T e S SN b FR L] M TEAR LA
Habitat quality grade Overlap habitate area/km? Proportion of total suitable Proportion of total suitable
habitat area for black muntjac /% habitat area for small muntjac/%
I8 FA M Suitable habitat 161.36 27.51 24.38
YR B B HE Suboptimal habitat 274.03 46.71 41.40
BT Total 435.39 74.22 65.78

ST TR S T AR 53 R S M Y NG S T AR

*3 BRESRPREBEMNEEEHEIMREE@MR
Table 3 Suitable habitats and overlapping areas of black muntjac and small muntjac in each protection area of Qingliangfeng
EE= 2SR Overlap habitat

SR RS N S
3 L A 5 i AIELID i /M BID
> x /\ N /N S é
%*H[: o Total suitable habitat ~ Total suitable habitat ) ) WSS T B Hﬁﬂ m"“ﬂl‘j‘.mi‘mﬁj
Protected area area for black area for small 12 Area/km Proportion of total Proportion of total
. 5 . 2 suitable habitat area for  suitable habitat area for
muntjac/km muntjac/km . .
black muntjac /% small muntjac /%
P XK
i 38.76 39.50 33.48 86.38 84.76
Longtangshan area
Liji 93 [X 3
? > )%[: o 54.60 56.60 35.11 64.30 62.03
Qiangingtang area
[RESEINSE
WREIS L 5.67 4.40 3.25 57.32 73.86

Shunxiwu area

ST BV S M T AR 3 G R b R G A M T AR

R4 NRETEEHTHE/ %

Table 4 Contribution rate of environmental variables

5 TRk Contribution rate/%

Variable SIS Muntiacus crinifrons JINJEE Muntiacus reevesi
T2 Elevation 54.5 58.7

Wi Slope 0.8 3.8

Y[ Aspect 3.1 2.9
7K P B Distance to river 10.7 9.4
{8 P B BS Distance to roads 6.6 8.1

6 & RS BE 2 Distance to residential location 13.2 9.7

HE I Vegetation type 9.1 6.2

A —AL M 15 45 X Normalized Difference Vegetation Index 2.1 1.2
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Fig.4 Suitable habitat distribution of black muntjac and small muntjac in the study area
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Fig.5 Overlapping distribution map of suitable habitats for black muntjac and small muntjac in the study area
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