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Abstract To explore impact on marine habitats caused by coastal pollution, predictive models of the Indo-Pacific
humpback dolphin (Sousa chinensis) distribution were generated using the Maxent modelling approach, based on
dolphin occurrence data in Sanniang Bay and its adjacent waters in Guangxi Province during 2006-2007, the
independent oceanographic parameters derived from Google Earth Digital Elevation Model (DEM) and Landsat
images, and the water environmental data from the marine investigation in 2012. Results indicated that the distance
to the major river mouths was the strongest predictors, and water nutrition and persistent pollutants were the
important factors for the dolphin distribution in both wet and dry seasons. Based on the results, habitat selection
strategies of the dolphin were discussed: the dolphin tended to select estuaries with abundant prey and avoid highly
polluted areas, which could be useful in designing Marine Protected Areas (MPAs) and formulating management
strategies.

Key words marine pollution; Indo-Pacific humpback dolphins (Sousa chinensis); habitat selection; MaxEnt
modeling; POPs; heavy metals
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Fig. 1 Sanniang Bay and its adjacent waters
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Fig. 2 Environmental variables used in the MaxEnt models
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Table 1 Environmental variables used in the Maxent models
" o A R
LRy AR o "
YRRV b 3 1 2H IR IR
SNW DS _5 5 -
SNW_DS_10 10 Aspect, Depth, Dis_mrm, Dis iso5. Slope BOD, WPb, WPCBs, B_chla, FHW
SNW_WS 5 5 -
SNW_WS 14 14 SST, SD, N, P, BOD, WDDT, WHg, WPCBs, B_chla

@ FEH E Version3.3.3k. http://www.cs.princeton.edu/~schapire/maxent/
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Table 2 Main parameters for model evaluation and test

AR AUC X )
el ESS B 1B/ %
ES o Lo A/ B e Lo A/
SNW_DS 5 66 (44.9) 21 (14.3) 0.905 0.880 0437 18.4 (27/147)
SNW_DS_10 66 (44.9) 21 (14.3) 0.940 0.928 0452 10.9 (16/147)
SNW_WS_5 56 (43.0) 18 (13.8) 0.917 0.794 0.449 16.9 (22/130)
SNW_WS_14 56 (43.0) 18 (13.8) 0.959 0.822 0.345 10.0 (13/130)
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Fig. 3 A visual examination of the predicted habitats well matched with locations of humpback dolphin sightings
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Fig. 4 Predicted habitat suitability of the humpback dolphins in the MaxEnt modeling
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Table 3 Relative contributions of the environmental variables to the SNW models

TR /%
A5tk i T
SNW DS 5 SNW_DS_10 SNW_WS 5 SNW_WS_14

LA 74.9 54.1 62.6 13.7
Dis_mrm

i 60.6 59.1 49.8 39.0

L 16.0 5.1 20.8 49
Slope

B 17.5 48 26.4 3.0

LA 6.0 6.1 4.0 0.8
Depth

i 13.7 13.0 19.9 0.7

Vi 23 1.5 22 0.1
Aspect

B 4.0 1.4 33 0.2

vl 0.8 12 10.9 7.3
Dis_iso5

i 42 0 0.5 8.9

A 0 20.5 0 0.6
B_chla

Hif 0 10.1 0 14

L 0 0 0 263
SD

B 0 0 0 18.9

LA 0 4.0 0 0.6
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i 0 33 0 1.8

L 0 4.0 0 1.8
BOD
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vl 0 3.0 0 0
FHW

i 0 0.9 0 0

i 0 0.6 0 0
WPb

Hif 0 73 0 0

vl 0 0 0 15.0
P

i 0 0 0 12.3

A 0 0 0 3.1
N

Hif 0 0 0 6.0

L 0 0 0 19.2
WDDT

B 0 0 0 2.7

LA 0 0 0 6.2
WHg

i 0 0 0 42

L 0 0 0 0.4
SST

Ef 0 0 0 0

R P B R A A i £ i Y 56 & (] 6(b)). K 3 itip
WS AN BRAE VR 2 AR R )t SR B A B AR 3.1 it S R

B‘J”I"ﬂﬂjlﬁﬂéﬂé, @%mlgxi&?{ 0.0070 ].Lg/L ( 6(6))ZE 4 /I\j:ﬁggqjﬁ 3 /l\ﬁf{}r\“]?*ﬁlﬁ’*]ﬁg%ii%ﬁ
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