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FRIX(Simrad EY60, #Rg)#E 7, HH20144E11H
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5H A 200 kHz— PR B GESS , 20154F

8H K20164FE 1 H i f170. 200 kHz M43 2 2 fiE
o 20144E11H . 20154E8 H F20164E1 H #4118 H
70 KHZECHE 547 9% 5 50 ik 2880 3 R 9% U o %85 88 1
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Fig. 1 The fisheries acoustic survey tracks in

Lingshui Bay, Hainan Province
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Tab.1 Main technical parameters setting for scientific echosounder EY60

HARBH 2014-11 2015-05 2015-08 2016-01
technical parameters 70 KHz#t fE#3 200 kHz#%: fit.ds 70 kHz# HE 43 70 kHZH REAS
70 kHz transducer 200 kHz transducer 70 kHz transducer 70 kHz transducer
KFFThZE/W  transmitting power 200 300 300 500
JikiH 58 BE/us - pulse duration 512 256 512 512
SR A/AB  equivalent beam angle -21.00 -20.70 -21.00 —21.00
e 21 25/dB  transducer gain 27.00 27.00 25.69 25.69
REIA) R ERE/(°)  athwartship beam width 6.54 7.00 6.53 6.53
IR 55 /(°)  alongship beam width 6.44 7.00 6.43 6.43
WIS & %0/(dB/km)  absorption coefficient 19.00 76.10 15.90 20.30

B DX HEAT AR W 2 SR A D AT R0 43 L O 5l
Bl 2 e g A 152 o I AIF 5 I A ) 2 SR R R
HRCHE 7 R, M R4 m, F85m, MZEM
H3 cmx3 cm, 256 A2 5 1 FH AL R 25 9 2 N
25, B SN, A B AR P R 2
W AR 45 G I 5 A A 8 25 0 EAT IS O
B o IO SRR FHHD ¥ B v R R AT, %O
FHLIIE280 kW, K20 m, Mifii40t, £k
L2920 min, XF AT AR AE S AT 0 4 2
FEHEOBORE , B /DT S0R B A e EURE, 24
B — YR B K TS0, 5 HR iR M (0 &2 55 44
LU A A7 B BLECRE o T A7 BBORE 1Y) 30 4R A it 34 3F
AT IRIR YR VR AF, A S ge == 2R 58, Il
S SR AR U AR A A2 A (om) R BT 2 (g)
L4 @&XFRERIFETIE

i I8 2 Bh 20 T 0l B PR S PR ROR
D5 P29 G 1 A i A o a2 R Y B
JEE RS VR A R HEAT IR AN, DA IR A 1 ¥ 3R
YR WU BAE BB A B E 2R . Stk
[E S, R 7 X LG A3 B4R B br i B2 9 47 00 = R 4
I 5 A AT AR o 4 T A B 0 28 0 DR A %
1225, FIHEchoview X {4 v it B (A4S 0 A5 B ok
R A I S A AT B B AR R B &, FE
XoF JIT AR A 04 7 2 B0t E AT B ARG T N PR A H AR
BUEE RS, A SR AR LR BT Y
7 2 B4 18 (nautical area scattering coefficient,
NASC, m*/nmile”) 13- ) H #555% JF (target strength,
TS, dB)E S50, M A7 0 28 8 5 40 i 2% 3
Ay S < N

TEAN TG B A W) b 28 2 ol S AR 25 40 4 A
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R RV NI N AR 1 T R e A
B 5 %% i (number density, J&/km?) A >
NASC
A7, - 1.8522 )
K, o M5 1] HLH 81 (backscattering cross-sec-
tion, m’), B5 HIREERLRN
TS = 101g oy (2)

F BN [ AR A L, S B DX N 5 il 2K
A 5 48 19T U5+ 2 i (biomass density, t/km’)73
%uﬁ[(). 25]
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Pirt = PiraWil07° “)
i, o (%) 43 B it dul 28 i £ 28 o HR ) 1Y
Bt { o, oo o B Sl oy T A R 2 P Al 2
18 ~F- X5 I 1) S AT L o Ay B i £ 2 1 ST B4 4
i & (body weight, g), HA

n

7= 10w (5)

=1
TS; =201gL; + by, (6)
K, TS HH RIS BRI, nh i 20T
ity g, LR ifhaE kK (body
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ooy HER IO S HARREE , 257 220 PAh Fh
KIS by fE W2 >,
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Tab.2 The value of b, for acoustic estimation species
cl;fss bo/dB fa:jrily bay/dB spj:]ies bay/dB
KHR#HZE  Priacanthidae —-68.0 FifiEl  Pomadasyidae -68.0 Wit Trichiurus lepturus —66.1
Ak Argyrosomus —68.0 HREEAEL  Scavengers —68.0 K Paerargyrops edita —68.0
K2 Apogonichthys —-68.0 A AR Sciaenidae —68.0 HARLIR  Lepidotrigla japonica  —68.0
2525 Champsodon —-68.0 G2 ARl Nemipteridae -68.0 Yr3Ef  Trachurus japonicus 7.5
KW Acropomatidae -68.0 773k %l Branchiostegidae —-68.0 iﬁ?pgg; Navodon 725
%7 Siganidae —68.0 HlA  Aluteridae -72.5 GEIEE 1 Fistularia petimba -76.0
i< Leiognathidae -72.5 2%} Carangidae -72.5 Jeskf Harpadon nehereus —78.0
ik Percidae -72.5 fiZRl  Sillaginidae -72.5 ENETUGEE  Ariomma indica -80.0
WT s Sardinella 725 ffi%} Theraponidae -72.5 J#E  Psenopsis anomala -80.0
#fi2%  Callioymidae -72.5 fih Bl Scorpaenidae -72.5 ;;Ezpjoj{ff Scomberomorus -80.0
4EE2E  Percoidea 725 FBEt#a Rl Synodontidae 725 S IRTE B Sepiella maindroni  —80.0
FPEfazk  Epinephelus -72.5 KR Apogonidae 725
823 Anchovy -72.5 filif} Tetraodontidae ~76.0
/NAF1ZE Stolephorus -72.5 %} Scombrida ~76.0
Hfti2  Diodontidae -76.0 iRk} Polynemidae ~80.0
5% Anguillidae -76.0
3525  Loliginidae —78.0
i Pomfret -80.0
HABLZ M other Sepiidae -76.0

UH AU 53 B AR U bk A 400 A0S G TC B A sh
386, 56, 114F1105F, FHFP2A 4] ok K ifa 3k 5t 52
THNF3FIR .

Ry HEBR TG I A5 5 T4, D R A i iK
Z 10.5 myl [ NI R S A RN X, i
G BEEESS | R W IR SRR R
WK A AS 524l . 20144E 11 &
20164F 1 H 4k A, A 27 PP 0 A2 W) Fh 2 20 B

®3 HRBEE@RRMMIEARL

Tab.3 Species composition of catch for various surveys

RN Bt/ Fh
species composition
SN fRE R
fish cephalopods decapod crabs

AT I 7]

survey time 113

SR kg
total catch

2014-11 65 4 9 8 25.6
2015-05 41 3 5 7 42.4
2015-08 81 7 8 18 39.0
2016-01 80 5 8 12 61.2

FEHEBRRES, FWIEAENEEMEA AN,
{H L) fi5 2% (Leiognathidae) Fll K 22 i 25 (Apogonid-
ae) i i FE 4>, 20144E11H . 201545 FI8H
K 20164F 1 H 2 EAl A RAR IR 55, 34, 63FI
S5, AR AR ) R AR A IR, RIS A I A
TR 43 L E S PEAR b S 2 Bl J H A= 2
7GR,

22 B EFFEZEENRTSH

2014411 H . 20154E8 7 K 20164F 1 7 314
A 3200 3 P 0 28 R T 2 5 2 AR IR R 9.34%
10°, 1.12x10°H10.16x 10 & /km’, -4 5% 5 it 2% JiF
WK H95.08., 0.93F10.32 t/km?, 3V 245 W 4k
5 JE R U e R ) 2 [E) o A R A A5 R R
025 ¢ U5 RS B R RN W IR A A R A (W) O A R AR
ZE AR, A FHIEAE e —3 (2, E3),
3R R A 11V A O U A %A R B R e
VIR, LB B R I 04 1 B DR N 2
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Tab.4 Assessment species composition and biological information of the highest catch

percentage S species for various surveys

R /mm /g
WA I 7] Wrkh WE/E  HEESH%  BEE S A% body length body weight
survey time species number percentage total percentage b ¥IME bie Biid
range  average value range  average value
2014-11 JEPRAR 403 21.55 67.6 22~51 35 0.4~44.0 1.9
November, 2014 Leiognathus ruconius
R 293 15.67 38~83 51 1.4~14.0 4.1
Acropoma japonicum
INTR TR 253 13.53 48~97 61 2.4~25.0 5.8
Polynemus sextarius
A 183 9.79 47~135 70 2.8~61.0 9.3
Lactarius lactarius
PR R A b 132 7.06 32~84 58 0.8~19.0 7.9
Apogon kiensis
2015-05 2t 767 32.62 83.37 30~96 64 1.0~24.0 10.2
May, 2015 Leiognathus rivulatus
Y £k R A= fiff] 379 16.12 31~147 66 1.0~20.0 10.0
Apogon quadrifasciatus
i IRAE S 373 15.87 30~179* 90* 3.0~118.0 0.7
Loligo duvaucelii
Equapid 281 11.95 125~215 170 14.0~150.0 53.9
Saurida tumbil
S 160 6.81 52~78 63 2.0~5.0 32
Champsodon atridorsalis
2015-08 2R R 344 22.38 59.53 43~89 61 2.0~18.0 7.3
August, 2015 Apogon kiensis
i B A 218 14.18 30~54 42 0.5~3.0 1.8
Leiognathus bindus
LA 152 9.89 45~92 62 2.0~21.0 5.9
Leiognathus berbis
BB T T 108 7.03 41~65 49 2.0~9.0 3.7
Navodon xanthopterus
22305 12 I 93 6.05 26~198* 65* 3.0~251.0 48.3
Abralia andamanica
2016-01 2 M 601 30.59 65.45 75~93 77 11.0~22.0 13.2
January, 2016 Leiognathus rivulatus
2k R b 318 16.18 20~98 62 1.0~24.0 9.7
Apogon kiensis
YHSk R LA 194 9.87 47~52 49 3.0~7.0 4.0
Apogonichthys lineatus
R 108 5.50 63~123 93 5.0~44.0 21.0
Upeneus bensasi
SR 65 331 45~70 57 2.0~10.0 53

Argyrosomus argentatus

FERIRIT S
Notes: *. mantle length
Sl S SURC R PNILF <R

201448 117 B IR ARk 5 12 0 9 D504 2 2 110
23 (8] o A FE AR — B, AE B R B 7 B AL R
JEREBERX, HHRFH & THR2RIE A ML
R MILETIF , 20154F 8 F1 B Y5 4o 25 9% U5
YA RECORT R, B E X1 R 7 1
3o 201647 1 B PR i 5 2 0 5T 5 7 2 0 2
N, “HB=ES A —E RS, B
T2 10 7 T6 B i 1 (i X R

23 BXBHRBERBRESH
F| FH Echovoew#K 4 X >R 4 09 75 - B0 i 647
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Fig.2 The spatial distribution of number density of
fishery resources for different seasons in

Lingshui Bay, Hainan Province
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Fig. 3 The spatial distribution of biomass density of
fishery resources for different seasons in

Lingshui Bay, Hainan Province
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Fig. 4 The frequency distribution of target strength for

previous surveys in Lingshui Bay, Hainan Province
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LB ERLAR B R 1996.9%

£ 2 PR H B SR (1) 25 [R] AR (8] 53 A5 4 1
X WF 5% 0 2 AT SRy A R Y 7R 2 U B AT AR A Y
TR, A 4 A 2 [l R AE 4
i, 6 B R 2 B SR B AR TR B D ) b 23 ]
Iy A AT GE T AT (E5)

20144F 11 H I H 1 B 44 f 8 4E v oA F
3~36 m/AK¥, R KERAIE N, ik 2s 3 bR
BEA R RS, HHAR®RERT-50 dBAYH
A0 T 15 mPAROK 2 o 20154 5 H KD i 1%
B AR I T B F4~36 muKTE, B HARGRE
KTF-50 dBRYHLAL 5340 F 10 mPARK)Z (#15),
20154F 8 J1 K M H Y B4 €0 28 43 A T 14~34 moK
T, RO i PR B D, Ho 14 mPURKE R
Rl A SO RS S . 201648 1A A& I S i) 2
M 2503 A5 T 15~30 muK B, Kl H YRR AR
Wb, HI R BARiREE/NT-65 dBI/NMAME

2.4 KERREIIHNE LS RIENRELY
BREEZRYETFENLLR

Xt e 23 A A B s ik 5 B 0 2 2R A
116 ) SR AR B0 R AT A 2 B0 (B 23 BEAG 5 1 9 %
URRCRE 3 B2 Z I 22 5, % T B Al SR R
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Fig. 5 The vertical spatial distribution of single target
strength for previous surveys in Lingshui Bay,

Hainan Province

T . T 201545 H 184 GPSHi 38 Tt E fig xf
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A0 IR RO R, SO A 2k i & R H
P e B B b 00 £ 235 SR 4 190 R AR B Ak B B R
B 2 R [H) Y 22 SR T X A Hr . 20144F 11 Al
201548 A 4K H b i J3 21 37 0] Bk &5 SR R A7 7 2 L
S3E 3 B A B 2R 0 5 B 2 FE AR YR M 9.03%10°
FIL1Ix10° 8 /km®, 1 A Hi 19X R A 0 2547 75 2
TR B A3 T Ak B 0 288 9% R B30 28 5 4300 R 9.34%10°
A1.12x10° /km®, A X 52 22 WK YR A 3.23% F1
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25 HBESHEKRHRA

7 2 R (B e A L B VR 22 B Y E B R
bR, A% 540 20 IR IR 128 (8] 0 A R AE, AR
FET 10 meA (a1 BG4 A SE 15 45 7K 2 IR
2R BT 5 A 4 L (E16) .

D3 YRR A 7 2 B E 3 4 43 A T30 mLd
HWoK)Z, 30 mPAEAKMR T (5 H ot X%
55 98 2 Mg 3R R 43 K /N T30 mAH & (F16)
20144F 11 H 7 22 BUE I 51 73 A T30 mA K
2, HEKZEZMZERNA K, 2014455 H 241
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The acoustic survey of fisheries resources for various seasons in
the mouth of Lingshui Bay of Hainan Island
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Abstract: Lingshui Bay is a lagoon harbor located in the southeast of Hainan Island, and it is the focus of the mar-
ine development zone in Hainan Province, China. In recent years, with the development of coastal marine aquacul-
ture, offshore coastal waters ecological environment has been influenced to a certain extent so that the community
structure and diversity of fisheries resources have changed. How to effectively monitor the fisheries resources in
species composition and quantity change has become an important problem to be solved. In order to know the
background conditions of fishery resources in Lingshui Bay, Hainan Province, four acoustic investigations were
conducted with portable split beam scientific echosounder (Simrad EY 60, Norway) from November 2014 to Janu-
ary 2016 for various seasons. The structure composition of fisheries resources, number density, biomass density
and spatial distribution in the survey sea area were investigated and estimated according to the use of echo integra-
tion method and trawl sampling. As a result, a total of captured nectons and benthic invertebrates were 86 species,
of which the average number density and biomass density of 55 kinds of acoustic assessment species were
9.34x10° ind/km’ and 5.08 t/km’ respectively in November 2014. The sum of captured nectons and benthic inver-
tebrates were 114 kinds, of which the average number density and biomass density of 63 kinds of acoustic assess-
ment species were 1.12x10° ind/km’and 0.93 t/km’ respectively in August 2015. A total of captured nectons and
benthic invertebrates were 105 species, and the average number density and biomass density of 55 kinds of acous-
tic estimation species were 0.16x10° ind/km’and 0.32 t/km’ respectively in January 2016. In May 2015, the sum of
captured nectons and benthic invertebrates were 56 species, including 34 kinds of acoustic assessment species.
Fish echo was dominantly distributed in 30 m shallow depth layer in November 2014 and August 2015, and mainly
focused on 10 m to 20 m layer in May 2015. In January 2016, fish echo was mainly distributed in 20 m shallow
depth layer and the echo in 20 m to 30 m water layer is slightly greater than half of 0 m to 10 m layer or 10 m to 20
m layer. Single target strength in the survey area was mainly less than —58 dB of small individual fish. Single tar-
get strength tended to increase with the increasing water depth, and the individuals whose target strength were

greater than —50 dB were entirely distributed under 10 m depth layer.
Key words: fisheries resources; acoustic estimation; spatial-temporal distribution; Lingshui Bay
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