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Gy ik A K 1 R 45 R AL i B R 2 PR A
JIE BB R T A AL K JZ B XRURZ SE X A1 Y
KR A B JEYE R AT = 4 R EOE
AT S £ IS HR I 25 o3 A SR Bl AT R R AN B
DRAE W BT U5 (I 2 Rl = SR O, 2 T IR
M B P A R T vk 2 — , © N T R 0
PRV BT A RO T R
Pk BOE 1 WA LS G ] BE R R R DAl v T 4
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1.1 @F&EgE . E5m&igit

PR V5 — i YR 5 V8 Y A 3 DX AT T R b b T
FIRG PR 0 1, (116°54. 72" ~117°11. 52'E,
23°25.92' ~23°38.82'N) ,2010 4F 12 A iF X H 1
AL, AR A R A KB R 330 km?, KK S ~
20 m,SFEIKEE 10 m, A B ] 43 1] 0 2011 45 4
8. 11 HAI2012 4F 2 H o R 43 X 5§ ] BE V- 17 B
180 77 AT E MR A (B 1) o

11655 117°00 11705 117710/ 117°15'E
23"4](;1/_ : . e \Ll e : ‘i‘p:* : k23 °40/
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Fig.1 Location of marine ranching,acoustic survey route,biological sampling stations in

marine ranch area in Zhelin Bay-Nanao Island

@ :trawl and gill net station, [] :environment station, A : Shellfish bed zone station

1.2 EEHERESHH
T FHA L Simrad EY60 43 %8 ot B2 45 £ {2
HET WL 7 B R S, TS 405y 70 KHz
120 KHz, PIAHRAER BT SWA N, S0 E
S 3 B 7 72 A LA b ELAS 15 0 f 1
W MR AR B T B AR 2 I T . 7 1k
FHLA0 T4 4 e 28 8 Tk F 1 m. $2 B8
ST bR I O 0 £ A 4 B b e
(% 1) ERUAZ R, FH M N 6.0 kis, GPS %
5 5 7 2 B R 2 R M A

E ) Echoview F I R 7 2 B 15 4

BT A 7 2 M AT A0 IS i B 10 8
SR T Ve IR TR 7 B A A K 1 B
B2 m U FEWEIEZ F 0.5 m, AR
FAHUICE N 0.5 n mile, 25 0 ALAT RS K
AR et B ] K TR £ 8, B ) e L
BB —70 dB LI i VP U 425 55 O P 1
g
1.3 BERBRESHHE

T 46 0 0 50 B 0 K R 5 LA 0 B 7 2 e
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220327 4 B9 i My OE AT A MY EOHL D) R
88.2 kW, it 17 m, 558 3.9 m, Wifi7 29 t, JiEHi
PIM K 25 m, E40 36 m, T 4 30 m, & 2 K
2.5m,MH 7.5 cm, F R R AR H Sy = FAM,
P8 m, M H 25 cm x3.5 cm x25 cm, X} ff A
AR AT B oy 28 AT R, D O 0 S Y
AR (KB, em) R (g) o 4
LB Rl 32 12 A, 73531 5% S6 .88 ~ 89, S10
~S12 S15 ~S16,S18 ,.S20 ~ S22, | B 241 2 1,
oy S27 K S28 ([& 1) o T Al WA B AL T
S10 ~ S20 W 1T LA TG 5 A K IX., 850K ) 19 By 4K 11
N b 5 A BT AR S 2R A I S
1 Simrad EY6) REMNFTERRSHILE
Tab.1 Simrad EY60 echosounder

main technical parameter

Z ¥ % B parameter setting

BASH

ol
technical parameter 70 kHz

70 kHz transducer

120 kHz &t {E
120 kHz transducer

g an 5
transducer type
LR
transmitting power
Jik weh 58 BE / m
pulse duration

ES70 -7C ES120 -7C

200 200

0.128 0.128

1425 /dB gain 25.50 26.80
Y VA
dB equivalent beam -21.00 -21.00
angle

Y1) e oI /0

alongship 7.00 7.00
beam width

1) e R T8 L /e

athwartship 7.00 7.00
beam width

1.4 BRFHEEBVTM

LA 120 kHz 722 50806 o0 A 45 R BEAT BT IR i 3
4,70 kHz 752 Bl 4l B AT MR o . IR
o & T 3 L B R RS S A Ok 4 S A A e X
1 EAT BT IR A PP AL, LA 199 R ) 0 3 ) 8 Hhe
VE BRI EL 7 BE A 2 2K YE o A & XN 5 i A
028 1 i % p,_, (/km”) BT A R
pi_ (t/km”) S5k

= o NASC sy 2,

~a i -

4o
Pi-v = Pi-~a 7"7107%

- . 7510
o = :Elcle TS, = 201gl, + b

. 20,j
J

Kb, e, (%) A HrKBNE @ B2 & R Y
BOR T 48 s NASC (m’/nmi’ ) J& 4 K S N & 5
T AE 43 Be 28 W) Fp 25 0 R 43 fH (nautical area

scattering coefficient) ;o (m® ) J& 4347 7K 5 P BT A BF
fiti £ R0 B4 S 24 )5 17 75 4% #5 f ( mean backscattering

cross-section) ; w(g) JEH i Bl 1 T 49 /4~ kit
e, (% ) TS, (dB) 435l /2 53 A Wr v oA £ A A
Bkt [ o LO AN E R i B 5 n (B ) J2& 23 A I8 1 o
AR R RN R L (em) 255 J Fh AP 1R
b,y ;(dB) &5 j M i) H br i S50, @ 2 5
FHORSCHR , IH 98 = ZEVEAL RS 0 B AR B S 40 ( 3k
2) R SRR AL LA R S i Y U
R N G RS K - SZ KRN ¢ A I
FOASCTS PN RIS 1 08 5 BE O3 22 5 o
1.5 RESHEKRXER

FROT B A it GO R e W T e B — i
T HL AU R A (NASC) KR, b T 2R %
U5 T 4041 FFAE , LA 2 me S FROT XS & K R 22 5K
WA o )2 it 47K )2 NASC I S F 43 1L o

GE 25 WU AS B3 T e BT 9 - X % 5
JEFIP-R KR, i ik SPSS B4 X - X BE Y% 5
Y- 187 7K RS T 2H R R AT A 1T, AR DG
&
1.6 HRTESHRXE

GiitJH A i - S6.S8 ~ 12,514 . S16 ~ 22,
S24 ~26 % 17 Wi i WIS IR A (K 1), 1
TRV W RS 4 4 R 53 < 1K 23 T (GB17378. 4 -
2007) AR SRR (0.5 m) JKEE,
JH Hydrolab £ 3] §€ /K Jii {X ( YSI professional plus,
) B e HAR B, b 2011 48 4 J kX S8
~ 12 F1 S14 25 6 /> A5 3l 5 R 5 B A 8500 i K
Wit o O3 MR 2E VAL Y H 2 TR A R R
15 % (sea surface temperature/ C ,SST) %5,

2 45

2.1 iFfhBEEFEAR

2001 4F 4 J 4 15 A0 [ 3L 4l 3K £8 2 39 b
SR 2 Bl R 23 A BEE 18 Fh, DL 19 Bl
HEAR L A 52011 45 8 A 4 0 ] () S 4 g £ 2K 38
Pl Sk 3 Bl MRS 19 B BESE 19 B, D1E 1
52011 4 11 $i 9 1R 5 36 4 2K #2246 Bl
SkRIE 6 Fft MRS 21 Bl BEE 23 b, DL 3 R, g
JET 52012 4 20 H 4 0 A0 ) 3G 4 AR £a 2k 27

http : / www. scxuebao. cn



1190

Koo

EE

39 &

T, Sk 2R 2 P, MRSE 21 A BESR 15 B, DI2K 6
Fho 2011 424 H .8 A .11 AF 2012 42 H 4 Ik
IR A, AR R A AR KR ES. 8 AA
VAR R W R S IR £, 5K 37 R, 2 R AR
it Wk A2 ) T 2R e b AN 1S B, 11 JT 33 B, 815
A AR 21 R, & AR B A
6], 4 1 i3k W 50s @ 4y bR i #2803 ) o A
W) i ( Leiognathus brevirostris) \ J¥.3k i1 ( Harpodon
nehereus) 42 W) il ( Therapon oxyrhynchus) i ffi
haumela ) F1 %5 ¥ 4R 5 ( Gerres
lucidus) , 8 H 4y % S FE BE #% ( Leiognathus
ruconius) | [ i i (Argyrosomus argentatus) .l [
W it ( Thrissa dussumieri) |+ 4 F1 H £ 5 %

( Trichiurus

(Loligo tagoi) , 11 H 43 B Ky ik & §i ] ( Thrissa
kammalensis) . ¢ 3k fo . §if 8 & & ( Osteomugil
ophuyseni) T ( Setipinna tenuifilis) F4f £.,2 A
4y 3k B8 ( Clupanodon punctatus) | Jp 3k fa |kt
59 3 N I R R IR 1 15 TN e
A B, TSkt B 3 U, A R R i
P2 W

25 W A Oy BF 2 iR OR 128 W28 H 5
IR EESE  NR AN IH R 2 5 A e AL
2011 44 8 11 HA12012 452 A HLk 75 o 5T I
fli #2553 51y 21 37 33 F015 B, M4 A= 92 X
BE L ARAT 45 H M AR BORAT S AL 28 A W) 2 L
FE(E3),

R2 BEHGERITEHEMER b, E

Tab.2 Acoustic estimation species of marine ranching and their b,,values

i BT [iES

BTS04 Rk

LT 304

b,,/dB b,,/dB b,,/dB
species Latin name species Latin name species Latin name
Argtrosomus § Eleutheronema
1 4 £ -68.0 DU F5 H fik -80.0 T Siganus sp. -68.0
sp. tetradactylum
Leiognathus Sebastiscus Nemipterus
ES ¢ S72.5 W Y r - 68.
spp. marmoratus sp.
Harpadon ISY Sciaenal Larimichthys
T 3k £ P 750 RS “72.5 Kt ) _68.
nehereus Val=::] russelli crocea
" Larimichthys
] Therapontheraps — -72.5 A Sillago sihama -72.5 JNEE A ) - 68.
polyactis
Konosirus o Epinepheluss
21 i ] T. jarbua -72.5 B -72.5 A1 Bt £ pinep P -72.
punctatus sp.
Parupeneus Setipinna
Sl AR Gerres lucidus -72.5 A i 2k P -72.5 i p ) -76.
Sp. tenuifilis
. Trichiuridae . . Diodontidae
W -66.1 WT Sardinella sp. -72.5 ) i -176.
Spp- Spp.
. Callionymus Priacanthidae Thamnaconus
A IR . . -72.5 KR -68.0 77 £ -76.
richardsoni sp. sp.
§ Osteomugil N Apogonidae Anchoviella
T 0 - A ) -72.5 PNy RS -68.0 NN AR -72.
ophuyseni sp. sp.
. . N Lutjanidae
M fiff Saurida sp. -72.5 Ak -68.0 A fE Pampus sp. -80.
spp.
. Acropoma Psenopsis
e fi Thrissasp. -72.5  ROGIA S -68.0  J8E -80.
Jjaponicum anomala
. Paerargyrops - Leiognathus
i - 5 Caranx kalla -72.5 TR e -68.0 HE T fF -80.
edita bindus
Decapterus Rhabdosargus B[ Ariomma
ik ) 5 P 725 TH 8 _eg.0  TER — 0.
maruadsi sarba i 88 indica
Trachurus Sparus
Mfeta 725 P ~68.0 KL Loligo sp. _78.
Jjaponicus macrocephlus
Polydactylus se b 2 Plectorhynchus
e T y. y . LR y _68.0
- xfilis HELEH cinctus
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®3 HZRERVHEWMSHNELXEMFENER
Tab.3 Biological composition information of the most abundant 5 species for each month
o ff K /mm /g
PE 75 4E Fh2k f‘%&figg 54y /% body length bodyweight
survey year — month species nurlrslber percentage S Y 1 ¥
range mean range mean
2011 44 H e W) i
April 2011 Leiognathus brevirostris 37 21 60 ~77 64 13 -85 28.3
Je 3k 29 11. 105 ~215 172 5.5~92 42.5
Harpodon nehereus
718
RV 22 8. 89 ~93 90 19 ~21 20.2
Therapon oxyrhynchus
i
Trichiurus haumela 19 7. 85 ~ 140 121 9 ~54 28.2
; il A
AL 19 7. 60 ~ 149 79 7.5 ~71 16.7
Gerres lucidus
2011 48 H JEE B fig
August,2011 Leiognathus ruconius 474 43. 21 ~76 43 0.5~12 4.4
S 174 15. 36 ~195 56 1.0 ~22 4.2
Argyrosomus argentatus
" ks (i
HRmE 97 8. 33 ~79 58 0.3~6.8 2.4
Thrissa dussumieri
7t 48 4. 36 ~269 108 0.5 ~294 36.9
T. haumela
EE%.;F@%M, 35 3. 14 ~51 28 1~20 6.2
Loligo tagoi
2011 11 H IR ik i
November,2011 Thrissa kammalensis 90 32. 56 ~78 68 5~6 5.8
I3k i 34 12. 63 ~238 152 0.9 ~86 28.5
H. nehereus
i i ,El,ﬁ(«
AIBEE 26 9, 68 ~263 159 15 ~47 31.4
Osteomugil ophuyseni
i
ooE 16 5. 2~118 89 3~15 7.0
Setipinna tenuifilis
S
i 15 5. 5 ~258 179 63 ~121 96.6
T. haumela
2012 42 A b7 3
February,2012 Clupanodon punctatus 34 24 46 ~ 183 126 20 ~21 20.2
Jek 22 15. 142 ~ 351 177 25 ~74 48.2
H. nehereus
s fiEL
HERE 21 15. 65 ~112 84 1.5~11 7.9
T. dussumieri
FU £ 13 9. 42 ~267 81 0.7 ~153 28.7
A. argentatus
7 A
- 12 8. 76 ~117 143 5.2~79 47.3

T. haumela

2.2 RETEMZERE

4 YA L2011 4F 8 £ 2R 2 50 T
79,2012 4F 2 F R0 iR A4 .8 T 11 H B
B IE 2 ARG 1.85 4,48 F12.86 452011 4F 11
H - BEIR R  E fi e, 2012 4F 2 7 P2 BT R
JE e, 4 8 L1 F P38 B IR B 2 2 H i
2.03.1.97 F12. 58 4% ; it FgT Ik 5 B2 1 2= 1 0 A
HAEE—B(FK ). 2011 4 4 AHMEN S

ST BE O AT R ) T AU R T A 2011 4F 8

HAMIS A SIS IR A B oA O i 22 5+ (P >0.05) .
2001 4 11 H MM P9 98 R 5 ] AR T A A
BRE AL (P >0.05) o 2012 4F 2 A AR i i
GRS AN Ry, ELVS AT T A o T N (1
2) o MFZEPRAESERAE 2011 4 4 8 11 H A1 2012 4F
2 AT S fr 2RI A T o5 R T IR A B2y
PR 23.2% \18.1% \22.8% 1 13.5% (£ 5) .
2.3 RESTWERKRXR

2011 4F 4 H B EZ i T4 ~8 m K
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JZ,10 mELIR K AR Y BT 5 4 D201 4R 8
ABGET 4 ~ 14 m KZERN MK HE, 12 ~
14 m bl i) d5 555 2011 4F 11 7 FR (B 32 2245 A1 K
25 4 AMELE 10 m RUEKARFT & E e T

N _117°1 117°5 ¢|17°9' 11713”11717’ E
S B o e T e
23736k “Raoping
23351 gl * A
23344 * o
BBRRYS . * .
BRI . H : . .

IR EE I T
B . WRE/ tkm”
23 2071 ® L4 ‘ L4 dcnslilym

; \ + 0-0.01
23 028’— // B /—\ ;8.(1)11-%1
gg %g/_\\ — Nﬁaﬁo ) ®1.0-20

[ \ @2.035
(a)

N _117°1 117°5 117°9 11713/ 11717'E
233 T T R T e T

o K . —

23 36’k ““Raoping

2335 == o : A

23%34/+

2333'py ° o

PERYY VA * °

23031,_ . ° e @ o [ ] [ ]

B30f + § 3 8 ¢ o SR o
g o

2329F ° $4°: g " density

2328/} P\ . 00101

327 A @R Q0110

23 26'F INEETD @2.0-35

(©)

JG #2012 4 2 I BUMEES /4 F 4 ~ 10 m /K
J2 IR 6 ~8 m KSR, T4 A K K I
ANF 15 m, FEBLA ALK 14 ~20 m P BUAME BT
A BB BN (1 3)

N _117°1” 117°5/ 11779’ 11713’ 11717'E
L A P

2337

2336 “Raoping

23350 = . ® A

2334 * Y

2333k . ° :

23%32F @ ° s - : e

2331 o i ‘ ’ : .

23307 e : Itk

2329 ° ¢ -3 i ® " iy
o A « 0-0.01

2328’k //W\tﬁ!;ﬁ ° E).(()I(-)().]

23"27/:\\ P y @®0.1-1.0
ol T @®1.0-2.0

2320671 WIS @2.0-35

(b)

N 1771 117°5 117°9 11713’ 11717'E
23037/;‘71\/l777|/7|7w\|\ T "E}Ei]z —T /l//l} T T \/u//» Nu
2336’k “Raoping
23735 - ° o A
233471 ® o
23 033/_ /7 e o : :
23327k /- . . . :

233174 : . .

23 030/ F ; ; ; . . ey /l:kln-z

2329 doity

23728/} ——  0.01-0.

3ok A - ég‘(‘)’ll%]
gl __< 1.0-2.0

23 26"y Nanao @2035

(d)

B2 2011 ~2012 R BZELNF
(a) 2011 44 H;(b) 2011 48 H;(c) 2011 & 11 H;(d) 201242 H
Fig.2 Distribution of biomass density in 2011 and 2012
(a) April 2011;(b) August 2011;(c) November 2011;(d) February 2012

5 —e—2011.04
..... +--2011.08
---a---2011.11

—-—a—--2012.02

Sy
S8
HE 25 .
RE R
mE T T -
\_T—‘\*““l‘\‘.
0 ) ) ) . .
2-6 4-6 6-8 8-10 10-12 12-14 14-20
KE /m
depth layer

3 ZEARNEEESTS
Fig.3 Vertical distribution of NASC for different months

XF 4% BE R B S K UR BEAT 2Pk Il UH A T fE
RI,2011 4F 4 ] IR 5 R B K DR S 0 o 3L
Hi e 250 R WA 0.396 5,2011 4 8 H 2011 4F
L1 F0 2012 4F 2 J 1Y %35 B2 5 7K G0 2t [ U ) 2k
ERE B HA 0.059 0.0.042 0 F10.021 0, FH I,
TR SRR Z M e LR (B 4) .

2.4 RREZEESHEXR
[BUE 2 M7 7N, 2 HEBR ST 3 i B s (& o
o fE) N 4 A IR E S SST A48 W] i 4k Pk
XZ (R =0.9426,P<0.01), HFMLHELREY
PesE ZBR AUN 0.0507 (P>0.05) (Kl 5), 4
M To 040 FE A HERR ST ol f B I, 4 A %
RS SST Z M L HAMEX AR

W43 47 % 80,2011 4F 8 11 H J 2012 4F 2
F 45wl T B R B R R U5 % B (E N Bl SST Ft
e A WY T B PR ARG S (B 5) o 8. 11 F12 H
IR E S SST Z M L EFELMEXR.

B A VX B % B Bl SST T 1 6] 25 Tt =
(K 6). MIHArEs R BR, =8 B B &
% (R*=0.997 4,P<0.01) , HEik .

FREBE = - 117 501 + 12416SST

A AU % FE G SST F sy A 14 m Y

(& 6), {H SST fFem iy 8 H, HoF ¥ &
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WEHANT 11 A BHEMrEERER, —FHE B
—ELMERAR (R =0.287 2,P >0.05), % VIR BT = 0.939 5 + 0. 0654SST
®4 BRAMBEETHEBRER

Tab.4 Acoustic estimation of total species for each month
FHHEHE TFTHEEE RRBE®HE ESFERE%

T A 4R BE/(A/km?)  EE /(A~/km?) /(t/km? . o B
e . . (i) VR A Vel
survey mean /(t/km”) maximum maximum ) variation
abundance biomass .
year — month abundance mean biomass abundance biomass coefficient
density density density density
2011 424 H
) * 2.68 x10* 0.73 7.17 x 10* 1.96 884.64 x 10* 242.04 0.105
April 2011
2011 8
8 A 6.49 x 10* 0.71 12.12 x10* 1.32 2 143.00 x 10* 233.79 0.088
August,2011
2011 11 A
* 4.14 x10* 0.93 15.05 x 10* 3.40 1367.73 x10*  307.42 0.091
November,2011
2012 42 H
1.45 x10* 0.36 3.63 x 10* 0.89 478.23 x 10* 117.46 0.086

February,2012

RS BMRERVBEMNSHEXNTRFEFEMTREGFS

Tab.5 Abundance and biomass information of the most abundant 5 species for each voyage

4 A N . FREHE/(x10*4/km?) WA/ (Vkm?)  FEE/(x10° 4)  EIE/
Fh 2 species . ; . .
survey year — month abundance density biomass density abundance biomass
2011 4¢ 4 A Ji W) figg
April 2011 Leiognathus brevirostris 0.97 0.27 76.68 2174
Je 3 0.49 0.21 39.01 16.59
Harpodon nehereus
2R Wyl
Therapon oxyrhynchus 0.37 0.08 29.60 397
i
Trichiurus haumela 0.32 0.09 25.36 7.22
= Ty i
*ELH{%E@JW 0.32 0.05 25.56 4.28
Gerres lucidus
2011 48 H B i
August,2011 Leiognathus ruconius 3. 01 0.22 397.52 17.61
FLt £ 1.84 0.08 145.93 6.09
Argyrosomus argentatus
) o
,/H—‘EE&@E o 1.03 0.02 81.35 1.95
Thrissa dussumieri
Ay
e 0.51 0.19 40.26 14. 84
T. haumela
Bﬂ?*ﬁg’w 0.37 0.02 29.35 1.83
Loligo tagoi
2011 48 11 1 B B
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Background acoustic estimation of fisheries resources in marine ranching

area of Zhelin Bay-Nan’ ao Island in the south China Sea

ZHANG Jun'?” ,CHEN Pimao' >’ ,FANG Lichen '* ,CHEN Guobao'””* |LI Xiaoguo"z'3
(1. South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Guangzhou 510300, China;
2. Key Field Scientific Experimental Station of South China Sea Fishery Resource and Environment
Minisiry of Agriculture , Guangzhou 510300, China;

3. Key Laboratory of Marine Ranch Technology,Chinese Academy of Fishery Sciences,Guangzhou 510300, China;
4. School of Marine Technology and Environment,Dalian Ocean University ,Dalian 116023, China)

Abstract: In order to know the background information of fishery resources in Zhelin Bay-Nan’ ao Island
marine ranching, four acoustic surveys were conducted with Simrad EK60 echosounder in different months
from April 2011 to February 2012. The results showed that the average abundance density and biomass
density of 21 species estimated were 2. 68 x 10* ind/km” and 0. 73 t/km’ respectively in April 2011. The
average abundance density and biomass density of 38 species estimated were 6. 49 x 10* ind/km’ and
0.71t/km’ respectively in August 2011. The average abundance density and biomass density of 33 species
estimated were 4. 14 x 10* ind/km’and 0. 93 t/km’ respectively in November 2011. The average abundance
density and biomass density of 15 species estimated were 1.45 x 10" ind/km” and 0. 36 t/km’ respectively in
February 2012. The fish density and biomass were the highest in November and the lowest in February. The
nautical area scattering coefficient ( NASC) was distributed mainly in 4 ~ 8 m depth layer in April and
evenly in 4 — 14 m depth layer in August. In November the main depth layer was similar to that in April,but
the percentage in the depth layer of higher than 10 m was higher than that in April. In February NASC was
distributed mainly in 4 — 10 m depth layer (especially 6 — 8 m). No significant linear relationship was
observed between fisheries resources density and water depth. Fisheries resources density did not show a
significant linear relationship with sea surface temperature ( SST) of station monthly. There was significant
linear relationship between monthly average abundance density and SST (R® = 0. 997 4). A linear
relationship between monthly average biomass density and SST was found ( R* =0.287 2). Our research
confirmed that the acoustic method showed good effects in the process of marine ranching fishery resources
assessment, promoting the development of acoustic technology in the research field of marine ranching and
providing the realistic foundation and scientific basis for our country to further study the effect and
assessment of marine ranching enhancement in the future.

Key words; marine ranching; fishery resources; acoustic estimation; sea surface temperature; Zhelin Bay-
Nan’ ao Island
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