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Abstract: Daya Bay is a provincial aquatic resources nature reserve, which is not only rich in biological
resources, but also an important spawning and feeding ground for many economic fishes (Fig. 1). In order to

protect the fishery resources of Daya Bay, four otter trawl surveys of fishery resources were conducted in
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April (spring), August (summer), October (autumn) and December (winter). Combining distance to the nearest

mainland, distance to the nearest larger island, water depth, water temperature, salinity, chlorophyll a, total

nitrogen, total phosphorus, maximum standard length of fish and catch per unit of effort, we discussed the

nested patterns of fish assemblages in Daya Bay and its influencing factors (Appendix, Table 1). The result

showed that the community composition of fishes in Daya Bay was significantly nested. The maximum

standard length was significantly associated with their nested matrix ranks (Table 3), indicated that selective

colonization was the main driver of nestedness of fishes in Daya Bay. All year round, the fish in Daya Bay

tend to choose to inhabit the sea areas of Yangmeikeng and northern Dalajia Island (Table 2). This suggested

that the sea areas of Yangmeikeng and northern Dalajia Island were the main distribution areas of fish. The

Yangmeikeng was the main fattening area of fish, and the sea area of northern Dalajia Island was the fish

spawning ground, both sea areas should pay prior attention to protection and management, moreover, both

were the most suitable sites for fishery stock enhancement.
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Fig.1 The site map of the Daya Bay fishery resources survey station
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Triangle indicates the sampling sites, D1 - D11 is the sites code.
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Table 1 Characteristic parameters of the 9 sampling sites in the Daya Bay
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sites the pearest the ne'arest species unit of depth tempf:rature Salinity (mg/m’) nitrogen phosphorus matrix
mainland larger island effort, CPCUE  (m) (C) (mg/L) (mg/L) rank
(km) (km) (ind/km)
D2 4.17 4.38 53 51.44 14.05 23.11 35.12 1.93 0.16 0.008 1
D5 7.39 1.14 47 157.36 14.42 23.23 35.03 1.62 0.12 0.007 2
D6 3.33 4.15 48 64.36 12.69 23.71 35.01 2.69 0.16 0.010 3
D7 5.40 5.44 49 89.82 12.5 23.61 34.94 1.07 0.14 0.009 4
D8 2.71 5.90 51 122.81 14.28 23.16 35.00 1.30 0.15 0.008 5
D4 7.32 1.48 45 98.26 16.06 22.70 35.06 1.60 0.16 0.008 6
D3 5.05 1.56 43 59.67 16.75 22.94 34.93 1.62 0.17 0.009 7
Dl 1.38 15.31 30 25.46 5.625 23.70 32.25 2.96 0.07 0.004 8
D9 5.92 7.95 29 7.66 20.03 2333 33.04 0.64 0.13 0.004 9
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Table 2 The nesting order of sampling sites of the

four seasons and the whole year in Daya Bay
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Sampling Annual

sites Spring  Summer Autumn  Winter
D1 8 10 8 9 9
D2 1 4 2 1 2
D3 7 9 4 3 7
D4 6 3 9 4 6
D5 2 1 10 2 1
D6 3 6 3 5 8
D7 4 2 5 7 5
D8 5 5 1 6 4
D9 9 8 11 8 10

D10 7 7 11

D11 3

Di2 11

D13 11 6 10
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ZW NG, TR 1 Z KA I R R AR T

3 KBS K AZRKREL MK R partial Spearman BAH KM 45 R

Table 3 The results of partial Spearman rank correlation of influence on nestedness

for sampling sites and species in Daya Bay

PR £ 751 B HRE T
#EFF Nested code Nested rank for species Nested rank for sites

r P r P
KK Maximum standard length (mm) 0.297 <0.01
%% E (WD (J&/km) Catch per unit of effort, CPUE (species) (ind/km) - 0.941 <0.01
BT KFEFE B Distance to the nearest mainland (km) -0.100 0.798
BRI K 5 PE B Distance to the nearest larger island (km) 0.500 0.170
WiBi%s R (FLf) (J&/km) Catch per unit of effort, CPUE (sites) (ind/km) - 0.500 0.170
JKIR Water depth (m) -0.333 0.381
/Kl Water temperature ('C) 0.017 0.966
hEE Salinity - 0.800 0.010
H-4%2% aChlorophyll a (mg/m®) -0.317 0.406
J% Total nitrogen (mg/L) -0.117 0.765
JB% Total phosphorus (mg/L) - 0.467 0.205
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Appendix Life-history traits and maximally ranked species-habitat nested matrix of fishes in the Daya Bay

= WS I o
U gmS Sites code ﬁjﬁﬁiﬁ CR/km) ﬁg}i;i %fﬂ
aximum A
%ﬂ] standard Catch per Number Nested
Species lenath unit of effort, £ sit tri
D2 D5 D6 D7 D8 D4 D3 DI D9 (o CPUE oo O

(ind/km) occupie ran
##E il Thamnaconus hypargyreus 11 1 1 1 1 111 178 26.083 3 9 1
K Parargyrops edita 11 1 1 1 1 1 1 1 262 10.423 8 9 2
7 RBUF¢t Parachaeturichthyspolynema 1 1 1 1 1 1 1 1 1 119 1.7333 9 3
W KA 204 1 . Sciaena russelli 11 1 1 1 1 1 1 1 250 0.263 4 9 4
FiM)HE Leiognathus brevirostris 1 1 1 1 1 1 1 1 0 109 17.352 6 8 5
PO 2% K~ Apogon quadrifasciatus 1 1 1 1 1 1 0 1 84 3.3592 8 6
Yl 4K A Apogonichthys lineatus 1 1 1 1 1 1 1 o0 1 69 2759 1 8 7
ARV WF fE 1 Oxyurichthysophthalmonema 1 1 1 0 1 1 1 1 1 131 1.3382 8 8
/g% Sllago japonica 1 1 1 1 1 1 1 1 o0 300 0.574 0 8 9
NHE LR Polynemus sextarius 11 1 1 1 1 1 1 0 235 0.504 1 8 10
44k fi Nemipterus virgatus 1 1 1 1 1 1 1 0 1 350 0.494 6 8 11
K408 1 Cryptocentrus filifer ” 1 1 0 1 1 1 1 1 1 119 0.3456 8 12
b5 Solea ovata 1 1 1 1 1 1 0 1 1 90 0.239 4 8 13
2k K21 Apogon kallopterus 1 1 0 1 1 1 1 0 1 124 23586 7 14
R 755 Callionymus meridionalis” 1 1 1 1 1 1 1 0 0 144 1.963 3 7 15
R A MRUF % £ Acentrogobius caninus ™ 1 1 1 1 o0 1 1 1 0 110 0.695 8 7 16
77 FRMF i Chaeturichthys stigmatias 1 1 1 1 0 1 1 1 0 226 0.5455 7 17
KEH Onigocia macrolepis” 1 1 1 0 1 1 1 0 1 169 0.261 1 7 18
JEREHE Leiognathus ruconius” 1 1 1 1 o0 1 1 o0 1 72 02235 7 19
HAZ IR Lepidotrigla japonica 1 1 1 1 1 1 1 0 0 163 0.170 0 7 20
WP T Sganusoramin 1 0 1 1 1 0 1 1 0 244 1.6317 6 21
B YA IR B £ Oxyurichthys papuensis 1 1 1 o0 1 1 1 0 0 200 0.950 3 6 22
T PEAE Leiognathus bindus 0o 0 1 1 1 1 0 1 1 86 0.348 4 6 23
W5 K4 Apogonichthys ellioti 1 1 1 1 0 1 1 0 0 127 03387 6 24
25 [ Callionymus richardsoni * 1 0 1 0 1 1 0 1 1 124 0.2363 6 25
[ #BF 6% Pseudorhombus levisquamis 1 1 1 1 0 o0 1 0 1 267 0.2350 6 26
$E#% Clupanodon punctatus 1 1 1 1 1 0 0 1 0 263 0.198 3 6 27
2 2E 56T Arnoglossus tenuis Gunther 1 1t 0 o0 1 1 1 0 1 100 0.179 7 6 28
Ui K44 Apogon taeniatus 1 1 1 0 1 1 1 0 0 128 0.1619 6 29
#5742 Decapterus maruadsi 1 1 0 1 1 1 1 0 0 238 0.1392 6 30
S FCI 4t # Johnius belengerii 1 o o 1 o0 1 1 1 1 245 0.1252 6 31
Bk 7545 Cynoglossus puncticeps o 1 1 1 1 1 0 0 1 350 0.063 1 6 32
Yr3%4n Trachurus japonicus o 1 1 1 1 1 0 0 0 578 0.182'1 5 33
Z il Saurida tumbil o o 1 1 1 1 1 0 0 570 0.1470 5 34
KR KR Priacanthus macracanthus 1 0 1 0 1 1 1 0 0 300 0.103 7 5 35
KA%E 5 Cynoglossus lingua 1 1 0 1 1 1 0 0 0 415 0.040 0 5 36
ZM ik Therapon jarbua o 1 1 1 1 0 0 0 0 309 0.594 2 4 37
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. . K e
V{4 Sites code LEONIES 2 A
Wyl Maximum C/km) J=¢ 4 2]l
. standard Catcb Per Number Nested
Species unit of effort, . ;
length CPUE of sites  matrix
D2 D5 D6 D7 D8 D4 D3 DI (mm) ' occupied  rank
(ind/km)
JiEm#2 Caranx djeddaba 1 o0 o o o0 1 1 0 1 318 0.270 4 4 38
24 4% Elates ransonnettii 1 11 0 0 0 1 0 0 220 0.1122 4 39
1£#% Clupanodon thrissa 1 1 1 0 0 0 0 1 0 282 0.094 5 4 40
2R 1 Uroconger lepturus 1 10 0 1 o0 1 0 O 514 0.070 4 4 41
w37l Sphoeroides pachygaster 1 0 1 0 1 0 1 0 0 462 0.0473 4 42
JEF Muraenesox cinereus 1 0 o 1 0 1 0 1 0 2154 0.0470 4 43
H ik Argyrosomus argentatus 0 1 1 0 0 o0 0 1 0 400 0.199 3 3 44
#5 B fify Sebastiscus marmoratus 1 0 1 0o 0 0 1 0 0 300 0.1116 3 45
21 Acanthopagrus schlegelii 1 0 0 1 o0 1 0 0 O 500 0.046 5 3 46
IR FUFE 8 Odontamblyopusrubicunduss 0 0 0 0 1 1 0 1 0 218 0.0453 3 47
FKHR A 41 Argyrosomus macrophthal mus o 1 1 0 o0 0 1 0 0 230 0.044 3 3 48
%iRE/NA T fa Sardindla sindensis 1 1 0 1 0 0 0 0 0 170 0.043 0 3 49
%4l Pelates quadrilineatus 0o 0 0 1 0 1 0 0 1 252 0.0397 3 50
¥bafifh Lepturacanthus savala 1 10 0 1 0O 0 O O 1 000 0.039 2 3 51
filh f VAU 2 1 Oxyurichthys tentacularis 1 0 0 0 O 1 1 0 0 133 0.034 2 3 52
FH AP Epinephelus awoara o 0 o 0 o0 1 1 0 1 485 0.029 0 3 53
KAAf% Thyrsoidea macrurus 0o 0 1 1 0 0 0 1 0 398 0.026 8 3 54
#| Therapon theraps’ 0o 0 0 0 0 0 0 1 1 338 03593 2 55
2 R4 Upeneus bensasi 1 0 1 0 0 0 0 0 O 157 0.2053 2 56
/NPT 1 Sardinellalemuru o 0 o0 1 1 0 0 0 0 230 0.173 7 2 57
P4 Rhabdosargus sarba 1 1 0 0 O O 0 O0 0 660 0.107 2 2 58
FH 2T Crossorhombus azureus: 0o 0 0 1 1 0 0 0 0 153 0.101 8 2 59
KARigff Saurida elongata o 1 0 0 0 0 0 1 0 500 0.091 5 2 60
435 e
ERPLANMARRE o 1 1.0 0 0 0 0 0 0 101 0.065 6 2 61
Acentrogobius chlorosigmatoides
/N2 AT Laeops parviceps' o 0 0 1 0 0 0 0 1 122 0.061 1 2 62
#5168 Pisodonophis cancrivorus o 0 0 1 1 0 0 0 0 1080 0.0590 2 63
Bk n# 8 Johnius amblycephalus 1 0 0 0 O 1 0 0 0 250 0.0335 2 64
KAigH it i8 Scarabaeus sacer 0o 0 o0 1 1 0 0 0 0 273 0.032 1 2 65
KRS Gerresfilamentosus 1 0 0 1 0 0 0 0 O 275 0.0305 2 66
Fi9& %4 Onigocia tuberculatus 1 0 0 1 0 0 0 0 O 149 0.029 6 2 67
N Parapercis sexfasciata o 0 0 1 1 0 0 0 0 120 0.026 9 2 68
IR EERR Acanthopagrus berda 1 0 0 0 O O 1 0 0 716 0.026 7 2 69
A Pleuronichthys cornutus o 0 o0 1 0 1 0 0 0 389 0.023 7 2 70
B A4 7l Fugu niphobles o 0 0 o0 o0 1 1 0 o0 124 0.0199 2 71
P E 5 Cynoglossus borneensis o 0o 1 1 0 0 0 0 O 450 0.018 7 2 72
I Setipinna tenuifilis 0o 1 0 1 0 0 0 0 0 220 0.017 5 2 73
HE/NST . Sardinella melanura o 0 1 0 o0 0 1 0 0 203 0.016 7 2 74
Rl e Hapal ogenys nitens o 0 o0 1 1 0 0 0 0 400 0.015 6 2 75
kMg #E 4 Collichthys lucidus o 0 1 0 0 0 0 0 0 170 0.128 6 1 76
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- LG5 Sites code ﬁaﬁﬁu{:n ) i gy
Soeci standard Catch PeT Number Nested
pecies D2 D5 D6 D7 D8 D4 D3 DI DO length unit of effort, ¢ e matrix
(mm) (ind/km) occupied  rank
Je3kf Harpadon nehereus o 0 o0 O o0 0 1 0 O 344 0.109 1 1 77
4%k Scatophagus argus o 0 o0 O o0 0 O0 1 0 325 0.098 7 1 78
28 KA Apogon semilineatus 0 0 0 0 0 0 0 1 0 91 0.043 6 1 79
B 55 % 4o fili Takifugu poecilonotus o 0 o0 0 1 0 0 0 O 200 0.037 5 1 80
Kk AW Argyrosomus macrocephalus o 0 0 0 0 0 o0 o0 1 230 0.031 4 1 81
% 5% Sllago sihama 0O 0 0 0 0 0 0 1 0 310 0.028 1 1 82
F A7ty Paraplagusia japonica o 0 0 0O 0 0 0 1 0 350 0.0250 1 83
2k 2 gty Plotosus lineatus o 0 o0 0 O 0 0 0 1 298 0.0217 1 84
KlifiF Leiognathus fasciatus o 1 0 0 0 0 0 0 0 174 0.018 7 1 85
AIALEE Dysomma anguillaris 1 0 0 O O 0 0 0 O 520 0.018 1 1 86
FH R ZEW)E Rhynchocymba sivicola 1 0 0 0O O O 0 0 O 650 0.018 1 1 86
SEBARSS Gerreslucidus” 0 0 0 0 0 0 0 0 1 125 0.016 9 1 88
S E Leiognathus equulus 0O 0 0 0 0 0 0 1 0 220 0.016 8 1 88
g eq
FLUFEE Trypauchen vagina o 1 0 0 O 0 0 0 O 185 0.016 2 1 90
HE A4l Pennahia anea o 0 o0 O o0 0 O0 1 0 300 0.0145 1 91
R il Monacanthus chinensis o 0 0 0O 0 0 1 0 0 312 0.0145 1 92
Jmpfill Therapon oxyrhynchus 0 0 0 0 1 0 0 0 0 250 0.0125 1 93
MRBEAUES Parapercis ommatura ™ o 0 0 O 1 o 0 0 0 116 0.0125 1 93
KHREf Suggrundus meerdervoortii o 0 o0 O 1 0 0 0 O 164 0.0125 1 93
K #{th Larimichthys crocea 0O 0 1 0 0 0 0 0 0 800 0.0109 1 96
WL AT Grammoplites scaber o 0 0 0 0 0 0 0 1 255 0.0109 1 96
HAMUE Plectorhinchus pictus 1 0 0 0 O 0 0 0 O 677 0.010 7 1 96
K& FE#H Hapal oyenys mucronatus o 0 0 0O 1 0 0 0 0 201 0.0106 0 99
Y1 Lutjanus johni o 0 1 0 o0 0 0 0 O 836 0.0103 1 100
Hil#5 Psenopsis anomala 0o 0 0 o0 1 0 0 0 O 211 0.0103 1 100
5P 58l Takifugu ocellatus 0O 0 0 0 1 0 0 0 O 150 0.009 4 1 102
Z+ #5148 Pisodonophis boro 0o 0 0 0 o0 1 0 0 0 1000 0.009 2 1 103
iR f1 Fistularia petimba o 0 0 0 0 0 1 0 0 165 0.009 1 1 103
R [E i Pampus chinensis o 0 0 0O 1 0 0 0 O 293 0.008 9 1 105
KH'iZ Megalaspis cordyla o 0 1 0 o0 0 0 0 O 688 0.008 6 1 106
BL A& (1 4fifi. Pennahia pawak o 0 o0 O 1 0 0 0 O 220 0.008 6 1 106
8 (A % Gymnothorax boschi 0o I 0 0 0 0 0 0 O 986 0.007 5 1 108
iR 18 Glossogobiuss giuris 0o 0 1 0 0 0 0 0 0 500 0.007 5 1 108
(i Acanthopagrus latus .
HHEHT Acanth I 0 0 0 1 0 0 0 0 0 383 0.007 5 1 108
LA B Trachinocephal us myops 0o 0 1 0 0 0 0 0 0 349 0.007 4 1 108
FEICHY i # Johnius dussumieri o 0 0 0 0 0 0 0 1 344 0.007 2 1 112
Z WEIE AT Engyprosopon multisquama o I 0 0 0 0 0 0 0 106 0.007 2 1 112
figfi% Plotosus anguillaris o 1 0 0 0 0 0 0 O 299 0.007 0 1 114
#§J%. Syngnathus sp. 0 0 1 0 0 0 0 0 0 204 0.007 0 1 114

* FOR BB EREE, RARR IR R BRI FishBase B R  1/0 435127 W I 5 A B

* indicates that the maximum standard length of the fish is taken from the catch data, unlabeled indicates maximum standard length obtained from

FishBase; 1/0 indicates the presence or absence of fish species.



