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Abstract: Few studies have been done on the interspecific relationship between fishes species, an
important part of mangrove wetlands. In 2022-2023, a sampling survey was conducted on the

mangrove tidal gully fish in the estuary area of Haishan Town, Raoping County, Guangdong Province
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in spring, summer, autumn and winter, and the composition of fish species in the mangrove wetland
was studied. The aim of this study was tried to elucidate the response relationship between the distribu-
tion and interspecific relationships of wetland fish and the effects of environmental factors by calculating
the spatiotemporal niche width and interspecific overlap values. The results showed that a total of 14
species belonging to 12 families and 6 orders were identified , including 6 dominant species
(IRI=500) , 3 common species (500>IRI>100), 2 rare species (100>IRI>10) and 3 occasional species
(IRI<10). The spatiotemporal niche width of the fish in mangrove tidal gullies ranged from 0.000 to
2.428, with a large variation range, including 1 species of wide niche species (B,22.0) (Oreochromis
niloticus) , 2 species of medium niche species (1.0<B,<2.0) (Odontamblyopus rubicundus and
Bostrichthys sinensis) , and the remaining 11 species narrow niche species (0<B,<1.0). The spatiotem-
poral niche overlap value between the fish species in the tidal gully of seamount mangrove forest was
0.000-0.956, again with a large variation range, among which 43 pairs (>0.6) were highly significant
overlapped (0.6) , accounting for 47% of the total logs, and 21 pairs (0.3< overlap value <0.6) were
significant overlapped, accounting for 23% of the total logs, and the two pairs accounted for 70% of
the total logs. The highest spatiotemporal niche overlap values were found in Siganus oramin and
Periophthalmus cantnensis (up to 0.956) , while the lowest non-overlap values were included in
O. niloticus and Platycephalus indicus , B. sinensis and P. indicus, and Paraplagusia bilineata and
P indicus , all with the value of 0. BIOENV analysis showed that the most suitable combinations of
environmental factors for fish abundance in the study area were water temperature, salinity, pH and
chlorophyll a content, which the correlation coefficient is 0.475, and the RELATE test results were
significant (R= 0.461, P<0.05), indicating that these four environmental factors were important in
affecting fish distribution. In general, the spatiotemporal niche of fish in the mangrove wetland of
Raoping Haishan town was dominated by narrow niche species, and the spatiotemporal niche overlap
between different fish species was significant and meaningful. The water temperature, salinity, pH and
chlorophyll a content of the water body were important environmental factors affecting the distribution
of fish in the wetland in the forest area.

Key words: fish; niche width; ecological niche overlap; spatiotemporal niches; mangrove
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Fig. 1 Distribution of mangrove tidal gully fish sampling

points in the estuary area of Haishan in Raoping, Guangdong
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Table 1 Number of fish caught in the mangrove estuary area at Haishan town,
fresh weight and relative importance index (IRI)
AR WA Fh B/ e J3 it /g AR B SRR £ (IRD)
S1 Je B WHE A Oreochromis niloticus 2285 66 013.7 9 448. 54
S2 i £t Mugil cephalus 251 41136.4 2961. 47
g S3 B Sparus latus 176 26 477. 4 1942.19
S4 WL T 0 Siganus oramin 284 24 659.7 2 108. 46
S5 LI 8 B2 8. Odontamblyopus rubicundus 459 4530.3 1402. 39
S6 rPAE 3 G Bostrichthys sinensis 369 5841.3 1252.25
e S7 I Setipinna taty 51 3911.7 349.30
e .
S8 V48 Periophthalmus cantnensis 50 678.5 163. 27
S9 KR Gerres filamentosus 25 1627.0 154. 74
7 S10 Kl Saurida elongata 29 380.5 78.30
Si1 Z Ve S, tumbil 19 234.5 50. 60
S12 BEAAT Sphyraena jello 5 295. 8 9.76
A1 DL S13 fiff Platycephalus indicus 3 256.7 3.68
S14 Wi Paraplagusia bilineata 3 113.0 2.32
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Table 2 Ecological niche width of fish caught in

the mangrove estuary area at Haishan town
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FERE JiE G FE
S1 1.266 1.918 2.428
S2 0. 667 1. 027 0. 685
S3 0. 546 0. 818 0. 447
S4 0. 756 1. 099 0. 831
S5 0.992 1.483 1.471
S6 0. 874 1.310 1. 145
S7 0.218 0.337 0.073
S8 0.222 0.319 0.071
S9 0.117 0. 188 0. 022
S10 0. 097 0.205 0. 020
S11 0.076 0. 145 0.011
S12 0. 020 0. 040 0. 001
S13 0.017 0. 026 0. 000
S14 0.013 0. 024 0. 000
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Table 3 Temporal niche overlap values and spatial niche overlap values of fish caught in the mangrove estuary area at Haishan town

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14
S1 0.929 0.792 0.896 0.787 0.483 0.837 0.849 0.707 0.829 0.695 0.873 0.000 0.929
S2  0.761 0.912 0.929 0.935 0.615 0.937 0.855 0.856 0.781 0.836 0.944 0.255 0.419
S3  0.654 0.977 0.911 0.899 0.414 0.994 0.899 0.939 0.761 0.929 0.940 0.59 0.316
S4 0.574 0.932 0.986 0.924 0.570 0.932 0.964 0.928 0.915 0.864 0.970 0.342 0.378
S5 0.686 0.860 0.873 0.827 0.698 0.904 0.851 0.913 0.726 0.820 0.917 0.394 0.274
S6 0.962 0.691 0.545 0.447 0.513 0.471 0.493 0.559 0.532 0.457 0.624 0.000 0.592
S7 0.536 0.873 0.930 0.968 0.673 0.440 0.920 0.940 0.810 0.934 0.968 0.534 0.405
S8 0.636 0.969 0.997 0.992 0.833 0.534 0.956 0.894 0.919 0.826 0.951 0.387 0.439
S9 0.587 0.959 0.995 0.985 0.877 0.469 0.918 0.990 0.835 0.962 0.947 0.640 0.363
S10  0.923 0.758 0.721 0.667 0.839 0.782 0.602 0.695 0.676 0.815 0.907 0.259 0.601
S11 0.534 0.952 0.973 0.959 0.768 0.470 0.922 0.978 0.975 0.555 0.921 0.668 0.443
S12 0.618 0.973 0.994 0.971 0.890 0.511 0.894 0.984 0.997 0.689 0.975 0.419 0.536
S13  0.274 0.349 0.473 0.526 0.701 0.000 0.413 0.445 0.496 0.623 0.302 0.464 0. 000
S14  0.962 0.691 0.545 0.447 0.513 1.000 0.440 0534 0.469 0.782 0.470 0.511 0.000
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Table 4 Spatial-temporal niche overlap values of fish caught in the mangrove estuary area at Haishan town

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14
S1
S2  0.707
S3  0.518 0.891
S4 0.514 0.865 0.898
S5 0.540 0.804 0.785 0.765
S6  0.464 0.425 0.225 0.255 0.358
S7 0.449 0.818 0.924 0.902 0.608 0.207
S8 0.540 0.828 0.895 0.956 0.709 0.264 0.880
S9 0.415 0.821 0.935 0.914 0.801 0.262 0.863 0.885
S10  0.765 0.593 0.549 0.620 0.609 0.416 0.487 0.639 0.565
S11 0.371 0.796 0.904 0.829 0.630 0.214 0.861 0.807 0.938 0.452
S12 0.540 0.918 0.935 0.942 0.817 0.319 0.865 0.936 0.944 0.625 0.898
S13  0.000 0.089 0.282 0.180 0.277 0.000 0.221 0.172 0.318 0.162 0.202 0.1%4
S14  0.894 0.290 0.172 0.169 0.141 0.592 0.178 0.234 0.170 0.470 0.208 0.274 0.000
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Table 5 Number of fish caught and levels of environmental factors in the six sampling points
W T

Cl C2 C3 C4 Cs C6
10 155 184 206 150 167 142
Kik/eC 21.9 22.8 23.4 21.5 22.3 21. 1
ERBE /%o 12. 52 7. 74 7. 69 10. 45 8.61 9.67
WA/ (mg L) 7.25 7.55 7. 65 7.15 7.35 7.08
pH 7.25 7.36 7. 44 7.21 7.29 7.18
4¢3 a/(mgmL™) 4.04 7.03 7.98 3.33 5.63 2.54
BN/ (mgL™) 2.34 2.65 2.98 2.21 2.47 2.19
MA/(mgL™) 1. 675 1. 986 2.156 1.563 1.798 1. 602
S/ (mg L) 0.37 0.52 0.56 0.34 0.41 0.31
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