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Tab.1 Simrad EY60 echosounder main parameters

HARSH ek LA

technical parameter setting  unit
HEEARAS  transducer type ES200-7C
W25 gain 27.00 dB
R ThE  transmitting power 500 W
ik 5EE  pulse duration 256 ms
PR G alongship beam width 7.00 degree
MR FE R athwartship beam width 7.00 degree
i %0 absorption coefficient 0.021 dB/m
SRR AT AASH  equivalent beam angle -21.00 dB

Acoustic sections in Baishawan of Nan’ao
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Tab.2 Acoustic estimation species in Nan’ao Island and their by, values

A A
spejj:sﬂfllame bay/dB specfjsiame by/dB
FHAWA  Epinephelus awoara -72.5 Z e Saurida tumbil -72.5
HIEE  Psenopsis anomala -80 W2 Caranx kalla —72.5
VIR Leiognathus brevirostris -72.5 KMkt Johnius belengerii 68
JEPLER  Leiognathus ruconius -72.5 KPARET  Gerres filamentosus -72.5
YU Octopus ovulum -78 /LS Sillago japonica -72.5
M A S Loligo duvaucelii 78 KRBENEHEG  Gastrophysus spadiceus -76
Wit Trichiurus haumela —66.1 HAYI %M Trachurus japonicus -72.5
FLIRHEEE  Thrissa dussumieri -72.5 KB Parargyrops edita 68
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Tab.3 Biological composition information

fAK/mm  length A iiE/g  weight

4 /g RE W% ! ¢
species total weight number ratio wAMEK R AK BMH RAMERE BOKEEE HE
minimum  maximum  mean minimum  maximum  mean
I 581 29 0.46 65 110 88 8.5 45 20
Psenopsis anomala
ik ERAG 2 1565 58 0.93 42 182 113 4.9 72 26.9
Loligo duvaucelii
Fiw i 824 68 1.09 58 94 72 42 24 12.1
Leiognathus brevirostris
AT 1219 351 5.62 35 62 48 1.7 58 3.4
Parargyrops edita
JEE B A 15413 5176 82.8 36 63 42 1.6 10 2.9
Leiognathus ruconius
BZ PRI 4 £y 594 17 0.27 92 160 132 14 75 349
Johnius belengerii
iy L 416 27 0.43 66 150 113 3.6 45 154
Trichiurus haumela
EENESi 933 191 3.06 60 90 76 2.4 11 438
Trachurus japonicus
FoAt 677 334 5.34 11 121 12 21
others

22 BN ERFEEREKFZES S

W5 R A v e AT oy AR ER, AR EE AR (1)
QVIFES B UKW EY G B, S0l 3 A
Hb el 9 IR R 2 R 9 4 ) H K P 23 ) 0 A R
(K12)o M3RIAEEHES T, BEXNERMIST
WEEHEERKMES M TEX P, 2L
23°28.8" Sy L 2K ) 3 ek ) e IR R
23°28. 2" K I #5 3 A7 o5, L % U5 = % A 40N
23°28.6" 3% — Wi 1 ¢ U5 B 2 K AR AR R K,
H G AT, 61 U 2 v s SR BF 5% v d
FHEUR B AR B 1.13%10° & /n mile?, &4 ik
PSR EERERKKTESR, & XFW
AR E WIXANEIEEE RN mYS), b
F. AN, BRGFEEREZLDW
B, BEREREEEREEM TR N, &3
T 725 3 X PR
23 DAETEAEEREN FET K

EAREAE S, X NRAE 4K, X
HNEEAR VS BTTET, AN 20K B DX N L T T3 531
FSAFNAS, HERA W SRR, 45
MEBFTR, SEARHEXNEIE, SRR XSG
Tl 3 DX P o B 2% B R 23°28.87523°29”

2ANWT D, 1 24 U I A O 9 X i 2% HLOTR A
K, FET R A W R R 20154F4H
52016454 ] 45 Wi i 9% I8 3= B2 2% B 8020154 12 ]
K, HHAE A B R I R M ;. BRI
AW T 9% 5 T B AR AR 5

LA A I8 A T R L, A2 muK TR N ]
B, XFASTRL K )2 P f0 28 [ 0 A7 A4, 4 i3k
53T K H B DRI T P LA B AR v R
% RE T B A AE BL(1E14), Horh S1~S643 il KR %
PRI T TD, BT £k 3 DX PN PR R R R
BRI B AR AL, 20154E4 H 28 HH A P, TCiB W%
XPY. 4b, BT TR E A R K24~
6m, 1~2m/KJZH/D, HF 8% R K R 2 M5
B E DD A, (H X Ah 3 R I K T
B AR E- 2% 5 20154E 12 H 2 H A h, XN
1~2 muK 2 el B R A A8 4k, 7 I 98 2 =F 4%
JEE I 5 B G N i A BTG n, H b £ 2 0 v
PR HERAS, Il B UR 3 E A T 2~4 mK 2,
PhK 22 28 i /b, o B 5 B A TS 5 R S v
JE R A, X AR S S N E, (H
BRI B B S T X TR 20164F
AH19H WA, TS NI, BEURF %
A7 5 IR S 14 T R R A, el R 32 A A X

http://www.scxuebao.cn



230 Ko g 42 &
23030101 2250 2015/4/28
2015/4/28 g3
ﬁ;é 40 ]
b
23°2930" 2230
°© 0w were BE 20 ]
23°29'0" O 00 o0 {'ﬁ]ﬂg
0 o e 10
F 1 % /(e /n mile?) 000 H3 10
2309813(" | abundance density Qo =« =0 | H%—(‘§ 0 ]
O 0O O o o K
o <40 000 S1 S2 S3 S4 S5
00-80 000 P N "
. VA 1
23°028'0" t O 80 000=£20 000 - survey sections
(O 120 000-160 T —
(O>160 000 . . , éb 50 4 2015/12/2
117°4'30" 117°5'30" 117°6'30" E \,\ig 40
N % £ 30 |
23°300" 301571272 g
@B 20 |
S
23°2930" | g 10
H2
O 0o0OoOo lﬂé‘§ 0 — ’_‘ 1 ’_‘ ’_‘
o "mn" = { {
23°290 ©° 0000 - Sl S2 S3 sS4 S5 S6
oo OO o o . "
P W
EILEI/(Bnmiledo o o o o o survey sections
23°28'30" [ abundance density | —
oo o0 o0 o0 a4
o <40000 / 2 550 1 2016/4/19
=0-40.000-80000 © © © © © _ =87
23°280" -OM _ =540 ]
O 120000-160000 o
(=160 000 . , =530
oM " ogIn" o g
117°4'30 117°5'30 117°6'30" E ’P(é 20 -
N Eﬁ( o
[&]
o "n" =t 10 7
23°300" gm0 3 H H
2o
* sl s2 S4 S5 S6
23°29'30" 1 .
A A W T
OO0 oo o0 survey sections
23°290" Qoo o000
OQoQO0O - B3 SHEREEEZEESS
ororann [FEBE(RAmiIeO o o« o O i Fig. 3 The distribution of resource abundance
23°28'30" [ abundancedensity o o o o o 0
o <40 000 density in sections
00-80000 ° © O O = e =
2309810" | O 800002120 000 AR, AF&KKEREFE BRI /)N
Bt HAE AR {;@E%Hﬁﬁ/ﬁik ﬂ?/\%ﬁ 1 5
: ' : 143 4 75 A 15 S
e s mesors MR SR AR i 1
%, GRUR AR A E
B2 HEEEZEKEZEDH Ys.%lilj\] 9[\&4@3% Vo B 2 ¥
Fig.2 Horizontal spatial distribution of AR (P<0.05), TR B B IR AR Ak
resource abundance density MR ETES F%?E E‘Jﬁ%“ °
(ARSI LS, RBANTAEEAGT 3 Wik
2~4 muK )2, WA BT B IR R R R ARG
==
?ﬁgmﬁﬁﬁ*a@7kﬁﬁo 3.1 I:Ijq -L:F1E %-”_J\lﬁﬁ K%ﬂf
MV A 8 P T O BRR 2, 4% 0 ARSI S A B
FE G TR R, A 2 H R % R Bl K IR I Z, 20154E 520164 F M R IRF %

http://www.scxuebao.cn



2.4 BOE, e R U IR A X N Al B R A A 231

% 304 —sl
22 [2015/4/28 o
£8 251 S3
i 20 s4

> Q

ol —385'
215 — i
%(_g 10 total line
=S 10 4
e
g2 5

2 8
o 0

"
%

7KZE/m
depth layer
% —sl1
=2 307201511222 s
72}

£8 251 S3

D

X2 s

' g e S6'
ME 4 e
K3 10 - — i
N g total line
e |
i3 7,
= o0 . :
o o 1 2 3 4 5 6

7KZE/m
depth layer

250304 —

E2 7 |2016/419 5!
=
\}\t]
ﬂg 8 20 1 4

<

E-E —ss

X 3 —s6
T 10 — itk
g total line
#2057 ,

=g AN

VJ,Q‘:\“
=]
—_
o -
W
EAN
W
N

7KJE/m
depth layer
El4 SHHEZREEZEMRRESS
Fig. 4 Vertical spatial distribution of abundance

density in sections

J 43 914 3.452x10° 5 3.67/2.98x 10° 2 /n mile?, T
A ZAVUN0.63x10° /n mile®, 17015 7 38 55 51 IX
FEFRIHEI AR, BAEAA 0 HIGEAEK
RERSI, sk, 2HEERD, BIRER
FhbFA KIS, Al ik b g Ry, R
R UK R R o, AR R A K
INBE KR R, IR X & T
T W3R i & 2, Bl B VR A7 TR N R )
G 7= I e P R 2R DX P R T TR £ 2K R R
FREE BRI A TR, 7E23°28.8"4h Wik % R
o RE A PR R AE, BRIV FR A DX v S IR e IR
TR R, A 45 W I 0 2R R R R R

REREL/)N A 2 DX DA 4% T T 90 T A
A AN B E IR, EEh T HERG R
OK AR B, RO 25K, R R AR OR X
KRBT, B2/, I & 2
fro MK REERER, L FERA
W, h T XA kA B GRG0 5R
FRIAIX, PR A R A AL, 2o B
M PR 2% g il BE 55 ¥R A Y, 0 A K T Sl
T EREOR, W EEZ KNI, G
F.XAFEFRARZRPEZ BXANE, &F
F 5 L Y B TR B R R R W B, B
4~6 mIF L B R W, & BORE N
WT2~4 mifgll . CAMTERY, FHEAET
AR KR | A% U TR R KOK IR B R AR
o, 3 T2 W L B T A S B R R

32 EEXA. SMalFIRESR

AWM IR R BN, I N R AT
TG B o R R e X AR A W R o 201544 H
28 H il [ ARy A 45 SR W, B X R AR
PVH AN 4 F, HAREME D EEm,
7 388 e 5 2 Ty 92 X 0 28 0 URIR B T 1) 43 A F 9%
SiREW, XN ARTEIE ST REK
B, Db A K R AR R T UE B R R A 2K
JZEEDLH AR AN L X A a2 A
K RFEE, WM REZNIRZMIE, Hpf
BEGE B A%, b EIR82.8%, K 2
=, BEAES.62%, HAMN %ML B R
3.06%. i 2EPEAN DUHE W5 HE AR, PEAL 25
7R B XA i S B R S R R R TR O ) G W
Ak, HImfk FEX N, F2H T M
RZ/Na 2, X AR A3 IR PEAL 2 A4 —
TE ST R A o R DX P A 3l 0 TR A A A 22
S, BXAUR LERaEHANEMNE, B
FRMEFRM T FZ K, P nl b = At
BES A TS RS, AR FE
o XM M RS R G B R Tk
1T AT R W, B NRIRA " J1 R EAE 11 604.00
tkm’, AR RGRDEEREFE AR R 12.7%Y, B
A 3 Y PN I £ 28 A A7 P 5 B9 AR 6 il 5 40 A
FENFEE, GAWEGE IS EE X P 2 A
DX AN i A — K, ) U A O A T 3l 0 SR SR
B 38 i £ SR A FIFEH o

3.3 BEFRIHERXBEENER MY
3R A 42K I /N A AT E AL

http://www.scxuebao.cn



232 KorE ¥R

0 E

PR T o 0 7% A P 4 249 9 7 0 I R 4
SO, HE e O T T L I
VEFCAR AR 4 A SE R AT % i
2RI, BAERE Tk Rl mih, SR &
2 VU 2 R B 1 mok B P 902K VE TR
7 A U K B R 2 K T R
LB T 0 EL XA 2 0 A AR IR
PO AR T, 4 4 9RO 40 2 B R B
LSRR A5 3 3 ) S LB L T 7 5 B R
AR LA — R R B (A
/N IR L A 7 0 9 4 LA
RIS b LA W U A R 201 5424 1 28
0 15 ) 3 ) 3 400 1 S 2 00 2% R RO
A DV L TR I il R A
BN, DK P SMMB I PR M\ — s L
W TR L 0 2K % A
W, XA R A . T K R
0 B0 SRR PR M o 1 1 P AE X PN
R T A 2 R DA X
ULk WA 0 L A R L
FHESSEIC P . SN IR S, R 7 bR
] 20 ML TR B 1 B 00 4 X 0 40 5 U = i 2
AL AR 9 R G £ 2 R i
SSHE L LE R S4BT el TR K 5 4 A
i MBI U IR BT %, it
SE S HE b ELAT S KRR G O
H SRR BB A

SE M

(11 BRSE, Feuk I, e, 55, ik B i 3R 2 TR )
R BRI 410 B RPN [J]. 2 5B SR,
2011, 11(3): 128-133.
Chen S, Qiao Y M, Hou L, ef al. Distribution and pollu-
tion assessment of nitrogen and phosphorus in surface
sediments of Nan’ao Coast, Shantou[J]. Journal of Safety
and Environment, 2011, 11(3): 128-133(in Chinese).

[2] Bl B0, AL, & ISk B IR IRTE KR E TR
Yy eb A2 UL IR B0 0 Al S S YRR 0], AR SR,
2012, 31(3): 252-258.
Mao J, Yang Y F, Gu Y G, et al. Distribution and poten-
tial contamination assessment of biogenic elements in
surface sediments from Nan’ao mariculture areas,
Shantou[J]. Ecological Science, 2012, 31(3): 252-258(in
Chinese).

http://www.scxuebao.cn

[31]

[8]

XSk, RIS, 25, T AR 4 e B ifalb B IROT i S AR
PO T R ST, 2011, 28(5): 56-57.

Deng S, Liu S W, Cai B. Development and protection
fishery resources in Nan’ao of Guangdong Province[J].
Ocean Development and Management, 2011, 28(5): 56-
57(in Chinese).

T, ZEFHTE, B ke, VT SaskuR I R RS L e v 7
WA XE SRR ML SRR )], IR R R,
2010, 29(4): 564-569.

Chi D P, Guo X Y, Zhong S H. Change and structure of
nutrient status in red tide- monitoring area of Nan’ao in
last five years[J]. Marine Environmental Science, 2010,
29(4): 564-569(in Chinese).

F3, VL, EPK, S Uk B AN R 5R B X
B HBR MR [T]. S ARE, 2015, 34(8):
2215-2221.

Wang S, Shen Z, Wang Q, et al. A comparative study on
community structure of planktonic ciliates in different
mariculture are as of Nan’ao Island in Shantou city[J].
Chinese Journal of Ecology, 2015, 34(8): 2215-2221(in
Chinese).

LA, Rk, ZERRE, S5 Sk B R IR IR
JZE BIIRBERAE S HK BTN (D). R R 2224 (B 2R
2£RR), 2011, 32(1): 74-79.

Jiang J L, Zhang J Y, Gong Y X, ef al. Environmental
characteristics of the sea surface microlayer and water
quality assessment in mariculture areas of Nan’ao Island
in Shantou city[J]. Journal of Jinan University (Natural
Science Edition), 2011, 32(1): 74-79(in Chinese).

FRUT, 38 5, KL%, &5 BRVRIRIE FR0E X B 7R 4
ST R B 25 70 AR [7]. #2724, 2010, 29(6):
110-117.

Du H, Huang X B, Zheng B, ef al. Dynamics of hetero-
trophic bacteria and vibrios in mariculture area of
Shen’ao Bay, east Guangdong Province[J]. Journal of
Tropical Oceanography, 2010, 29(6): 110-117(in
Chinese).

WES, i, R, L RIEIBKREES R R
fHEREVEN[)]. ZE 24, 2014, 33(5): 1233-1242.

Xie L, LiHY, Xu H B, et al. Health assessment of mari-
culture ecosystem in Shen’ao Bay[J]. Chinese Journal of
Ecology, 2014, 33(5): 1233-1242(in Chinese).

Paul N A, De Nys R. Promise and pitfalls of locally

abundant seaweeds as bio filters for integrated aquacul-



2 H

BOE, e R U IR A X N Al B R A A 233

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ture[J]. Aquaculture, 2008, 281(1-4): 49-55.

F I, R, B R, S AR KSR IEAR R AR
B A AL [T, PRI 5T, 2014, 32(4): 35-42.

Gao M L, Li Y, Zhong S L, ef al. Remote sensing detec-
ted mariculture changes in Dongshan Bay[J]. Journal of
Marine Sciences, 2014, 32(4): 35-42(in Chinese).

Fabi G, Sala A. An assessment of biomass and diel activ-
ity of fish at an artificial reef (Adriatic sea) using a sta-
tionary hydroacoustic technique[J]. ICES Journal of
Marine Science, 2002, 59(2): 411-420.

Stanley D R, Wilson C A. Spatial variation in fish dens-
ity at three petroleum platforms as measured with dual-
beam hydroacoustics[J]. Gulf of Mexico Science, 1998,
16(1): 73-82.

Hwang D J, Park J S, Lee Y W. Estimation of fish
School abundance by using an echo sounder in an artifi-
cial reef area[J]. Korean Journal of Fisheries and Aquat-
ic Sciences, 2004, 37(3): 249-254.

KR, RATR. B VDR I HE 3 ek S B U
BT A [J]. K= 4], 2004, 28(6): 651-656.

LiY Z, Chen P M. Quantitative distribution of fish re-
sources in main coral reef waters of Nansha Islands[J].
Journal of Fisheries of China, 2004, 28(6): 651-656(in
Chinese).

MRE S, 220000, BRASK, 55, M B W T 000 H x
S A L[I]. R EK AR, 2010, 17(6): 1293-
1299.

Chen G B, Li N N, Chen P M, et al. Target strength
measurements of pearl-spotted spinefoot (Siganus
oramin) in the South China Sea[J]. Journal of Fishery
Sciences of China, 2010, 17(6): 1293-1299(in Chinese).
NI, A2, WKTR, L T K 2R JT VR R
01 2 7 ) 23 A BB IR B PR AG (7], WA R, 2013,
25(1): 99-107.

Sun M B, Gu X H, Zeng Q F, et al. Assessment of fish
spatial distribution and biomass in Lake Taihu using hy-
droacoustic method[J]. Journal of Lake Sciences, 2013,
25(1): 99-107(in Chinese).

YRR, BRI, T, 4. RS ST LK
WA R R VR[], KPR 2ER, 2011, 35(11):
1640-1649.

LiN N, Chen G B, YuJ, et al. Assessment of biomass in
artificial reef area of Yangmeikeng in Daya Bay using

acoustic method[J]. Journal of Fisheries of China, 2011,

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

35(11): 1640-1649(in Chinese).

MRYLSF, 3Eo0H, 28 B, 5. SRRl S 22 7 vE M
GISHE Y W] e 32 T £ 288 B3 5 B B 4% 1) 7 AT B PP Al (],
HEZS AR, 2010, 30(11): 2992-3000.

Tao J P, Ai WM, Gong Y T, et al. Assessment of fish
abundance and distribution using fisheries acoustics and
GIS modeling in the Nanxi River of Wenzhou City[J].
Acta Ecologica Sinica, 2010, 30(11): 2992-3000(in
Chinese).

2R, B, P 5, 55 I/ NR R K B £ E 7K 3
WY TR VA [T]. K254k, 2015, 39(8): 1134-
1143.

LiB, LiPJ, Tang Y, ef al. Acoustic survey of the fisher-
ies resources in the main channel of Xiaolangdi Reser-
voir in the Yellow River[J]. Journal of Fisheries of
China, 2015, 39(8): 1134-1143(in Chinese).

SIMRAD. Simrad ER60 Scientific Echo Sounder Soft-
ware Reference Manual[M]. Oslo, Norway: Simrad
Maritime AS Kongsberg, 2008.

AR MR I 5 B 7,5 R D e 0 i v M B Y
FEEEPEAR[I]. BT KA RLE, 2015, 11(5): 1-10.

Zhang J, Chen G B, Chen Z Z, et al. Acoustic estima-
tion of fisheries resources in southern continental shelf
of Nansha erea[J]. South China Fisheries Science, 2015,
11(5): 1-10(in Chinese).

Simmonds J, MacLennan D. Fisheries Acoustics-Theory
and Practice[M]. 2nd ed. Oxford, England: Blackwell
Science, 2005: 85-142.

AR, BRI 5, SR 5, 4. R AL N AR S
G BEUR A AT AL [T]. o R R 4, 2008,
35(2): 206-212.

LiY Z, Chen G B, Zhao X Y, et al. Acoustic assessment
of non-commercial small-size fish resources in the north-
ern waters of south China sea[J]. Periodical of Ocean
University of China, 2005, 35(2): 206-212(in Chinese).
XIHRI, % 5, BRI 52, 55 FEiEoRiE = 2 BN 2 3 B
AT BRI L[], e R R, 2015,
33(2): 173-181.

Liu S G, Tang Y, Chen G B, et al. Vertical distribution
and diurnal movement of the deep scattering layer in
South China Sea[J]. Advances in Marine Science, 2015,
33(2): 173-181(in Chinese).

Chen GB,LiY Z, Chen P M, et al. Measurement of
single-fish target strength in the South China Sea[J].

http://www.scxuebao.cn



234

Ko AR

0 E

[26]

(27]

(28]

[29]

[30]

[31]

Chinese Journal of Oceanology and Limnology, 2012,
30(4): 554-562.

Zhang J, Chen P M, Chen G B, et al. Acoustic target
strength measurement of banded grouper [Epinephelus
awoara (Temming & Schlegel, 1842)] and threadsial
filefish [Stephanolepis cirrhifer (Temming & Schlegel,
1850)] in the South China Sea[J]. Journal of Applied
Ichthyology, 2013, 29(6): 1453-1455.

Polovina J J, Howell E, Kobayashi D R, et al. The trans-
ition zone chlorophyll front, a dynamic global feature de-
fining migration and forage habitat for marine
resources[J]. Progress in Oceanography, 2001, 49(1-4):
469-483.

KB, AR, ALt RiEX T B R AR RIRSE
FEKR[I]. BRI, 2004, 26(5): 147-152.

Zhang J S, SuF Z, Du Y Y. Relationship between pela-
gic fishery resources and sea surface temperature in East
China Sea[J]. Resources Science, 2004, 26(5): 147-
152(in Chinese).

Gordoa A, Mas6 M, Voges L. Monthly variability in the
catchability of Namibian hake and its relationship with
environmental seasonality[J]. Fisheries Research, 2000,
48(2): 185-195.

Zheng X, Pierce G J, Reid D G. Spatial patterns of whit-
ing abundance in Scottish waters and relationships with
environmental variables[J]. Fisheries Research, 2001,
50(3): 259-270.

B, VRAIARE, MROBTZE, &5, IV REIRAE 3% 23 vk
FIREFeE R[], I K= B2, 2012, 20(6): 1079-1088.

http://www.scxuebao.cn

[32]

[33]

[34]

[35]

Hu K W, XuL X, Chen X J, et al. Application of ocean
remote sensing on fishing ground analysis: a review[J].
Journal of Fishery Sciences of China, 2012, 20(6): 1079-
1088(in Chinese).

ZEk, W S, S8R, A il b sl BRI A
S AR A BT R K AR S PR A4 (D). BT KR, 2016,
12(4): 28-37.

Li B, Chen G B, Guo Y, et al. Hydroacoustic assess-
ment of spatial-temporal distribution and biomass of
fishery resources in the central South China Sea[J].
South China Fisheries Science, 2016, 12(4): 28-37(in
Chinese).

BRI, KIS 2R, POk . rE VDR i 3 VA 251
FI 2R AR L[], #7223, 2010, 29(4):
118-124.

Chen W H, Liu X D, Lu H S. Research on seasonal
changes of the fish structure community in Nansha Is-
lands waters[J]. Journal of Tropical Oceanography,
2010, 29(4): 118-124(in Chinese).

BE, B, VL MACIR I A S RGRe B
RAWIHR[I]. R 224, 2010, 19(1): 98-104.
Zhao J, Zhang S 'Y, Xu M. The primary research of the
energy flow in Gougqi kelp bed ecosystem[J]. Journal of
Shanghai Ocean University, 2010, 19(1): 98-104(in
Chinese).

O’Driscoll R L. Determining species composition in
mixed-species marks: an example from the New Zeal-
and hoki (Macruronus novaezelandiae) fishery[J]. ICES
Journal of Marine Science, 2003, 60(3): 609-616.



23 OB, e BRI IR X N Sl TR A T A 235

Acoustic estimation of fishery resources inside and outside the
algae breeding zone of Baishawan in Nan’ao

GUO Yu'"?, LIChunhou', CHEN Guobao "

(1. Key Laboratory of South China Sea Fishery Resources Exploitation &Utilization,
Scientific Observing and Experimental Station of South China Sea Fishery Resource and Environment, Ministry of Agriculture,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China ;
2. College of Marine Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to know the fish resource distribution and the variation of the biomass density, three acoustic
surveys were conducted with a split-beam echo sounder (EY60 model, 200 kHz, Simrad) inside and outside the al-
gae breeding zone of Baishawan in Nan’ao on Apr. 28, Dec. 2, 2015, and Apr. 19, 2016. The acoustic assessment
results showed that the resource abundance density of three times inside and outside the algae breeding zone were
3.45/1.38x10°, 0.63/1.45x10° and 3.67/2.98x10° inds/n mile’. Obviously, the biomass was higher in spring than in
winter inside the algae breeding zone and the resource abundance density changed evidently as the seasons than
outside the algae breeding zone. The highest resource abundance density was mainly in 2—6 m depth layer, 6-8 m
depth layer took second place, and the upper and the bottom had the least. The biomass was affected by the depth
of significant resources abundance density. Our research confirmed that during the period of algae breeding, the re-
source abundance density was higher inside than outside the algae breeding zone and changed evidently. It was im-

portant for the algal biology to change the biomass and distribution inside the algae breeding zone.
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