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Studies on the Feasibility of Estimating the Value
of Grift Gillnet Fishing Ground Using the Quantitative
Echo Sounder Technique

Sew-Horng Wu and Shyue-Geng Liaw

A study was made to assess the value of drift gillnet fishing ground using the quantitative

echo sounder technique. The block located in 38°-44°N latijude, 170°E- 170°W longitude (North
Pacific Ocean), was surveyed by R/V. Hai-Kung of the Taiwan Fisheries Research Institute

during August 1-16, 1986. Fishing experiments were conducted at 11 stations using the surface
driftnet method.

Sounding experiment was performed on the vessel with a trackline parallel to the

" gillnet. This was done continuously usmg a KFC-200 quantitative echo sounder .The average

backscattering strength «(§V) was analyzed and compared with che catch and results made us ing-

- oceanographic observation. This study showed the following :

1.

The major species caught in the'survey region were Katswonus pelemis (Skipjack tuna),
Ommastrephes Bartrami (Flying squid) and Brama japonnica (Pacific pomfret).

. The_ Subwretic Front Zone, the Subarctic, and the Subtropic Waters were divided by

oceanographic charateristic ‘in the survey region. Vertical stuctures of temperature and
salinity were most anomalous in the Subarctic Front Zone.

- The maximum value of SV measured by echo sounder was found in waters with depths

shallower than 10 m. in the Subarctic Front Zone and deeper than 10 m. in other areas.

4. Based on the comparisons and analyses made using-the sounding - oécanographic observations

and fishing experiments , the drift gillnet method was the most favorable mehtod of



operation in the survey region, excépto in the Subtropic Waters. Obviously, sounding
experiment was surperior to other methods of assessing the value of drift gillnet fishing
ground quickly and directly because it is employs less time and measures directly the values.

N .
FEAbA F B I M AR A FEBR#HE ( Warm anticyclonic Subtropic gyre system ) SREREMA o

- ATBE A ( Cold cyclonic gyre system) 2 FE—BEREEHETEE M 26 F iR (
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i A% X/& ( Euphotic layer ) » RBEBREEN ; QKUK K - HEHEPUERHEYHRES
ZERET s SR RBHABZRFEEY c BRAMTERNRZEESS £ UHECHERS
G -0, BESBIF - ERA AR AR BN AR AR KRR B A B EDRES
FRE TR 8 R RS TR ERAR | ZKFC- 200 BUEHE @ R3S » WesM (Realtime ) 5t HIFHE
- J #5158 ( dB , Average backscattering strength ) ® - 0, Eﬂ’“fﬁﬂﬁ?ﬁﬂ&ﬁ BE IR
* e ki”%ﬁiﬁﬁﬁﬁ uf&ﬁ#ﬁiEﬁﬁJ@ﬁ%{Ef@aZ&@&ﬁ ° i

HERGE.

ARBREHWIT 75 EEILAFHEARE ( Flying squid ) z@l%ﬁ?ﬁaﬁéﬁ%*ﬁﬁ *“Kfﬁ ’
mEH Fw HeP BRSO TR M R A SR A E Y HERZHB R FEWXK
) STREAGAT ZHAHERNN s BOKRER - ARBRUTRSESHRETE X 0o RBEENR
REBRGNEMLMERBEERBEDENHT.V.G. FilgK (&1 ) - BEORERENRERZE
gﬁiﬁuiFD‘i&B‘éﬁﬁﬂ?&E& B ( Realtime ) AyRIVGE 75 8L IR 514K o
%1 KFC-200 Mt B R BB ZMERRBHURREZBE
Table 1 Specxflcatlons of quantitative echo sounder and control settlng
during the survey* (Type : KFC-200.)

Parameter Symbo| Low frequency High frei;uency
Transmi tting frequency - f : 28.5 kHz * 96.2 xHz
Band width . BW 4.6 kHz *. 5 kHz
Equivalent beam n 0.0629 sr.* 0.01584 sr.

(8.118 deg.) (4.069 deg.)

Source level SL 219 dB* - 227 dB

' (0 dB =1 pPa) (0 dB=1 pPa)
Pulse length . 0.5, 1, 2*ms 0.5 ,71 , 2 ms
Transmi tting power w . 894 *W 1772 W
Time varied gain (T.V.G.) .

40 Log GT -18 dB -25 dB ~ -18dB " -25dB

20 *Log GT -8dB -10 dB -2.3dB  -4.3 dB
Transmitting range m 2 ,.50, 100, 200*, 400 :

Transmitting period ms 152 , 218.7 , 352 , 618*7 , 1152
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EE B A HIAE %ﬁagk( Streched mesh size )QEU%G ~8 11~ 13.5 A% s 3

300 4E#8A " » MW AT ( Net theoretical depth ) 1% 9 % 10 m [ o
BRENERTE ARBRZSRBAMELNE  MEZ AT R EELHBEE » 5 R85 wE
REIOR 2 Fom o & LMERNEDRBEZ BERRFAEE - & FNK K ERE MEAE > 8
B BURKE REREKSRER - BNBERFAR ( SST ) » AEFATARBAG 22
2 o MR AB s o SRR BE B R 2 BB D BHRMANAZ O ~ 10 ~ 20 ~ 30 ~ 50 «
75 ~ 100 ~ 200 ~ 250 > 300 AREKE » KHEFAERRNE BEK » L FIDLEEEHK (
ﬁ&ﬁ%OW%)&EﬁZEEMEﬁ(&hmmwr)’%ﬁﬁﬂéﬁﬁmZEE o BAR M

f7X K@ Kifst ( DBT , Digital bathythermograph) s KB A 300 2 R » ﬁ%mﬁﬁmﬁ% i
" m%mﬁZﬁﬁﬁﬁﬂimﬁ.’émﬂ( SST )&@EE@J{E}E#ZiiﬁU{Emu&B&&@E » DI |

BEKEZREEKE -
£2 WABASBEMESARE

Table 2 Specifications of oceanographic instruments used in

‘this survey.

Name - Type: Manufacturer: Accuracy:
" Reversing thermometer Drotéctéd' | Watanébe K_eil;i + 0.01°C .‘
’ Nansen réveréi_ng bottle 1.2 litc_er . sturumi'seiki'
Digital bathythermograph MOX-BT2R Metocean ' ivo.Ol ‘C(Temp.)
| . +1m @eprn) -
- Sal inometer E-2 "Tsurumi seiki - + 0.01 %
' ;Ihermograph 881 A Koden Keiki == 0.1 'C
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SV(tish) : 27 M—Hshm GHEE L PRI — TR B R 2 R R R R
£¢ﬁ$5§u0ARmsm @Wﬁ%ﬁz&ﬁ&ﬁﬁ%ﬁﬁmm¢ﬁﬁtSngmJ » B

« 8¢
10 [ (fish) k

."-2 E_G 10 _ 10 )
SV(..ilSh) = 10 Log — - }. ....... eetceesenncans 2 )
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H R REA REIE B RS IS R S R S IR 36 ~ 30 BRI A S—HBZERNS
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R e R R B A - BT S R R 2R R
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pic Water )19 o
B 5% 173° ERX 177° WHIHR 60 m DU~ FH/E 18 ~ BN K0 o mlﬁw » PEEEHE BT 10 m
M&Zﬁi@ﬁ » HRE BB EAR ( Potential mixed layer ) e Vo HAh » TR ZE
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B 6 2 & J vk O 5 1 ﬁz‘ﬁﬁ%ﬁuﬁfﬁt( Flying squxd ) ~EEEE ( Pacific
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PDepth (m)

S8 B TRISELIR R AR BB B T 475 R R 53R e e (L
'Fig. 8 Time and space variations of average backscattering
' strength during drift gillnet operating period in st 2.
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Table 3 Data of catch, SV value, and wind force in each station.

Individual weight of catch Mean SV wind
force
Flying Skipjack Pacific (5-10m)
St.  squid tuna pomiret Others Total (dB) (m/s)
1. 2 15 1 7 25 -67.87 %! 5
(1D D (02 (5.5 ( 77Dk |
2. 85 7 3 6 171 67.81%1 4
Can8y (221 (L7 (28.5) (316.Dke. |
s 115 0 130 - 8 253 -66.89 %2 7
| ( 97.1) ¢ 47.1) ( 25.4) ( 169.6)kg.
4. 4 0 794 13 811 -66.21 %2 2
( 4.9 (1100.4) ( 25.2) (1130.3)ke.
5. 2 0 264 . 230 496 -66.93** 2
(7.1 ( 437.1) (172.2) ( 616.1)ke.
6. . a1 17 0 7 55 -67.34 *1 3
€ 23.0) ( 5L.7) (56.5) (131.2)ke.
1 41 0 | "0 18 59 -65.89%¢ 14
-« 15.2) (107.9) ( 123.1)kg.
8 228 1081 . o 110 1419 -64.28%* 5
(170:3)  (3520.8) (122.7) (3813.8)ke-
9. 723 - 282 3 38 1046 -65.80*7 3
: (758.3)  (1006.9) - ( 0.7) ( 92.5) (1858.4)ke.
10. 73 0 18694 26 18793 -62.27 % 2
(102.2) (4424.3) ( 39.3) (4565.8)kg. |
1. 54 0 11 13 78 65.97*° 10
(158.7) " 15.0) (19.2) (192.9)kg.

* 1 Subtropic waters.

% 2 Polar front zone.

* 3 Subarctic waters.
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