52 6 Vol.52, No.6

2021 11 OCEANOLOGIA ET LIMNOLOGIA SINICA Nov., 2021
%k
@®
( 570228)

2019 4

8 12 3 , 14 63

63.71 t/km? 8 12 68 120

8.29 t/km*  7.21 t/km® 4—12 (H') 3.532 3.478 4.414

s (Saurida tumbil) (Champsodon snyderi) 1
(Ostorhinchus fasciatus) 2, 4—12

72.46% 64.74% 57.59% ,

B B

> > >

S931; $932; S953 doi: 10.11693/hyhz20210500124
, ,2012
( , ,
2018) 200 hm?, 4 m’,
, 2019
2019 4 8 12
(Simmonds et al, 2005; 3
, 2015; , 2018), ,
* “ 7z ,2019YFD0901304 ,42076097 , 31760757

, , E-mail: wangxinyuan1102@163.com
: R s , E-mail: xuqianghnu@hainanu.edu.cn
:2021-05-28, :2021-08-13



1558 52
s 8 12
1 s 4
1.1 1.2
2019 4 8 12 1.2.1
( ( 00136, 27.0 m,
) ( “ ") 5.6m, 450 kW) 24m  x16.8m
(18°15'—18°23'N, 109°44'—109°50'E; 1), x0.58m 4.5 cm, 2.5cm
D , 50—62 min,
N 1.7—2.0 n mile/h
18.24° , =20 °C
182 <50 () : >50
18.22° () 50 ()
18.21° R s FishBase
18.20° , Length at first maturity /
Size / Weight / Age
18.19° RTINS
v — RHEE '
18.18° RO 1.2.2 BIOSONICS
TBERXIR
18.17° DT-X ,
200 kHz
18.16° “« 207 12.5 m, 2.5m,
109.43"109.44°109.I45°109.I46°109{47°109l.48°109l.49" 10;3.50°E 320kW lm,
1 ( , 2015)
Figl The survey area (SIMRAD, 2008)
( 4 Visual
; 2) 4 Analyser R
R 1 m 0.5 m s
3 R 0.5 n mile, -70 dB
( 2a) 8 12 ( ,
( ), 2002; Higginbottom et al, 2008; , 2011)
) 0.5 m ,
, , fix
” “ ” ; 2b, 2¢) 1.3
1.3.1
, SY1 SY2 SY3 (1) IRI
( 2 ) 4 IRI

IRI = (N% + W%) x F%, (1)



1559

18.24°

18.23°

18.22°

18.21°

18.20°

18.19°

18.18°

18.17°

18.16°
b

L |
109.43°109.44°109.45°109.46°109

2 4 (a) 8

(®)

47°109.48°109.49° 109.50°E

12 (¢)

18.23°

18.22°

18.21°

18.20°

18.19°

18.18°

18.17°

18.16°

Il | Il Il | |
109.43°109.44°109.45°109.46°109.47°109.48°109.49° 109.50°E

Fig.2 Acoustic survey and biological trawl sampling route of fishery resources in near island reef area and Bay Area in April (a),
August (b), and December (c), 2019
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Tab.1 Acoustic estimation species of marine ranch and their b,y values
bao(dB) byo(dB)
Synodontidae -72.5 fi Leiognathus bindus -80.0
fiy Scorpaenidae -72.5 Acropoma japonicum -68.0
Sciaenidae —68.0 Priacanthus macracanthus —68.0
iz Carangidae -72.5 Lepidotrigla japonica -68.0
Nemipteridae -68.0 Trachurus japonicus -72.5
Scombrida -76.0 Anguilliformes spp. -76.0
Pomadasyidae -68.0 Saurida sp. -72.5
fiif Tetraodontidae -76.0 Stolephorus sp. —68.0
Apogonidae -68.0 fig Other Leiognathus -72.5
Fistularia commersonii —-76.0 figd Thrissa sp. -72.5
fifl Terapon theraps -72.5 Bregmaceros sp. -72.5
fi Terapon jarbua -72.5 Epinephelus sp. -72.5
Trichiurus nanhaiensis —66.1 Parus spp. -72.5
fi% Decapterus maruadsi -72.5 il Callioymidae spp. -72.5
Polydactylus sexfilis -80.0 Percidae spp. -72.5
fisi Sillago sihama -72.5 Champsodon sp. —68.0
Pampus argenteus -80.0 Loliginidae -78.0
Psenopsis anomala -80.0 other Sepiidae -76.0
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(Saurida  tumbil)
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fasciatus) 2 , fifi
(Paramonacanthus pusillus) fif (Leiognathus 12 90% , 8 56%,
brevirostris) fiF (Leiognathus berbis) 4 , 8 , 12
(Amblyeleotris fontanesii) % (Gazza mimuta) 3
% (Leiognathus fasciatus) , 12 (H)
(Archamia bleekeri) i (Callionymus ) ) ,
filamentosus) ©) ;4 8
4 12 12 ,
(Gerres oblongus), 13 45%,
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Tab.2 Biological composition of the top 5 fish in catch dominance in each survey
(cm) (9]
3557.16 1.12% 8.00—20.00 14.00 4.09—107.16 31.15
3087.40 100.00% 3.40—7.60 5.10 1.27—1.74 1.60
4 fii 2707.53 87.50% 6.00—10.60 7.40 7.15—41.85 12.67
2570.52 98.81% 2.40—9.30 12.60 0.79—25.20 1.18
fig 581.13 98.09% 2.20—6.50 2.70 0.65—7.50 0.61
6325.35 50.00% 3.00—57.70 11.70 0.15—197.58 28.30
2387.76 100.00% 0.32—6.10 4.30 0.25—5.98 0.99
8 1122.04 94.29% 1.90—8.00 3.60 0.05—16.72 1.74
g} 977.96 42.31% 3.90—11.40 7.60 1.65—54.68 18.79
853.23 93.00% 2.20—8.70 4.10 0.10—7.72 0.98
fig} 5626.61 47.60% 4.10—11.60 7.00 1.43—42.65 9.25
fig} 3528.34 47.62% 3.50—20.00 9.40 1.02—252.00 43.20
12 2663.59 99.50% 2.90—9.50 5.70 0.53—14.16 5.16
fiffy 1016.75 98.26% 4.10—8.50 7.50 0.80—6.77 3.40
971.11 0.00% 12.20—15.00 13.40 49.67—92.90 62.99
F3 FXREREMBFTRRMESITENIERE
Tab.3 Ecological evaluation index value of catch in each bottom trawl survey
(H') ) (d) ©
4 3.532 0.681 2.857 0.150
8 3.478 0.657 3.304 0.185
12 4414 0.716 5.354 0.108
2.2 dB , , 4—12
80.97% 74.77% 85.73%
TS ,
( 3
, —-65—-25 dB, —-65—60 10 m s
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Fig.3 Target intensity frequency distribution in April, August, 4
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Tab.4  Average resource density and average quantity density from April to December in 2019

(t/km?) ( /km?)
12.24 1.20x10°
4 19.55 1.92x10°
150.50 1.48x107
11.00 9.89x10°
8 110.47 9.92x10°
8.29 7.42x10°
4.02 3.03x10°
12 177.99 7.47x107
7.21 5.45%10°
4 , ,
Ig , ,
« 5 .4 ,
) « 7 2.4
13.38 13.81 ;12 ,
2469 , ¢ 7 fikz , , 8 5
5 , 8 (Jaydia striata): 4—12 |5
, ; 12 20.87 11.17
, 13.37 t/km?,

32.75%

52.17% 45.89%
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CURRENT SITUATION AND SEASONAL VARIATION OF FISHERY RESOURCES IN
TROPICAL MARINE RANCH IN WUZHIZHOU ISLAND, SANYA, HAINAN

WANG Xin-Yuan, LI Jian-Long, ZHANG Xiang, CHEN Meng-Ling, WU Pei-Lin, MA Wen-Gang,
PENG Si-Ying, ZHANG Xi, XIE Jian-Jun, GAO Fei, XU Qiang, WANG Ai-Min

(The Ocean College of Hainan University, State Key Laboratory of Marine Resource Utilization in South
China Sea, Haikou 570228, China)

Abstract Wuzhizhou Island Marine Ranching (WIMR) is the first national marine ranching demonstration area in
South China Sea in Hainan Province, China. To evaluate the conservation effect of marine ranching resources in the island,
and provide a basis for scientific management of marine ranching fishery resources in the next phase, the present situation
and seasonal variation of fishery resources in artificial reef areas in nearby island of WIMR and Haitang Bay area were
studied using underwater acoustic method. Three surveys were conducted in April, August and December of 2019. Results
show that 63 species of nekton were captured in the artificial reef areas in April with an average resource density of 63.71
t/km’; and 68 and 120 species of nekton were captured in Haitang Bay Area in August and December, with an average
resource density of 8.29 and 7.21 t/km’, respectively. The mean values of species diversity index (H') from April to
December were 3.532, 3.478, and 4.414, respectively. In the three surveys, Saurida tumbil, Champsodon snyderi, and
Ostrhinchus fasciatus all appeared twice, while the other species appeared only once. From the April to December, the
proportion of important economic organisms in the total resources was 72.46%, 64.74%, and 57.59%, respectively.
Therefore, the artificial reef areas of WIMR and Haitang Bay area were rich in fishery resources and high species diversity.
In particular, the construction of marine ranching has played a positive role in the accumulation of fishery resources.
However, some problems remain, such as few important economic fish and small individuals.

Key words marine ranching; fishery resources; fishery hydroacoustics; Wuzhizhou Island



