1. Korean Fish. Soc. 34(6), 624~631 A, 34(6), 624~631, 2001

28 23o] M7 ofde HAl ZolH $HEEDN +T =X

EML - RHAE
KEIRWEN ARLEISRN, RRKELR SERESH

Relationship between the Catch of Squid, Todarodes pacificus
STEENSTRUP, According to the Jigging Depth of Hooks
and Underwater Illumination in Squid Jigging Boat

Sok-Jin CHOI' and Hisayuki ARAKAWA*

Fishing Technology Division, National Research Institute of Fisheries Engineering,
Hasaki, Ibaraki, 314-0421 Japan
*Department of Ocean Science and Technology, Tokyo University of Fisheries, Konan,
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The relationship between the catch of squid, Todarodes pacificus, according to the jigging depth and underwater illumination by
fishing lamps was investigated during nighttime operations off-Tusima Islands in November 1994 and off-Oki Islands in November
1995. We used echo sounder to observe the distribution of squid. Echo images on the echo sounder showed the distribution of squid
at the water layer of 50 meter depth at the beginning of jigging operation. After the time elapsed, a continuous dense image had
moved to the layer of 60~ 80 meters jigging depth. A larger number of squid were caught by jigging machines set at a lowest depth
of 90 meters, when it compared with machines set at a 60 meters. However, Catch increased around 60 meters jigging depth, when
fishing lamps output were switched to 24 kW halogen lights. The underwater illumination, under the each light power of fishing lamps
of squid jigging boat was continuously measured with an underwater illuminometer. Values of the underwater illumination, when
schools were distributed from 60 to 80 meters, ranged from 3.0X107°Ix to 3.4X107°Ix in average at 80~360 kW fishing lamps
output of squid jigging boat.
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Fig. 1. The echo sounder observation and underwater illumi-
nation measurement area during squid jigging opera-
tions.
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Table 1. Principal items of squid jigging boat and fishing lamps used by squid jigging operations

- n i i igh Number of
Ship’s Name Harbor Crew T(EGISge Lt(flr;g)th “(,:ggh Fre(eESard hHg}%:l Err?)f ng(lt(&())wer jigging lI)nac?iine
Houshinmaru Toyotamako 2 16.0 205 4.5 1.0 35 244 10
Koukimaru Toyotamako 1 100 14.6 38 0.7 35 144 10
No.1 Mihomaru  Sakaiminato 3 19.0 245 55 1.5 38 360 12
Koushyoumaru Sakaiminato 2 19.0 259 50 17 39 312 14




626

2 2}

1. TS HEAIQ HZEX 7|9 3fa

Fig. 2dlv BAE BHE B dx 59 s0~100vtd ) &9
gA HolFE 360kWE HE53Y 2Ydte 33 T 4844
Aulg F &35 (FCV-7821) 0 o3t &) - 7|29 o] F &
e v 308 HEez JHAEY.

T Y oJFog o]Edo & APHL 2049 Hoj5S BEF
L ZHE ARAYL. old, ol Ex7le] Z4 g 28
S M @7 Wgog AZd e oA YWy o7 E
Elfio] odF L ol T FYE FHLE £4 S0m7AY & £
FAH02 & U9 ¥heE HAG A7re] Ao we o
2 50m DBEoZ H3kdhe A4S Beow, 24 3085H 14
7HA o} go] APgel we} 1UE o] F ¥ F4] 60~80m
Abolol A HAHAR, F4Y A o] FL Holz g} 1
F AT, 22 0mE FHoE %Y

ES Ux9 ofF wEE YEtHY o2 4 43} UF
olgoz s AF ZHIE W2 FAA Aok FuF I3 %
Zdgon, o do F ojgFe 4NN FA Hu 19 o
A 60084 (20~257tel/AA)E 71EE A,

2. WA 2oy =g

ol AFAl, £Aol Fog FHHE 2% W) o gA71d
oA #EEHAG. o] W& FA}Y] H3hd, ol WrIt Y
I FYHe HEE FAH0Z 230 287 YA F A £ ¥
ARE F - $8E2 24 90md 0mz AR HES 2 &
B A% B2 dddN o FY 24 278 HE NEL 4
NS AT zt A Gol Aol HaA g Axd gEE velse] @3
£ z287) 14 1A ¢ vtz F2dty Fig 39 vl
WAk ol el o3t HER st R e FYoiF B
9 28 =79 wet 4zte] AZAE JMAL glon, ANFoz
234 )R 9 FIREE FAOZ AT 4 vlel5r 2% A

EWE - mlAE

F& BAT & 240kWe FY £ 2doMe 29 A F2
Aztel A Fo 140 kWell e 29 AA FHFd, s0kwe =
A Me g N 1A7ke] A Fofl AMS gy HAUXE
By,

9, WAl T Ade =2 ArY $fE nlglge BAlo T A
9 rE AT E OmE Y Hol =2 HAEE 60mE 4R T
duh goho) ol Hojzl HE Tyl FY 2L gz
5 4KkWE Agste 29% T 22 TS 60mE AAT
ol A §fo] Z74ete BAEE EUTh

Bl 9= S5 9 3¢ 29 28 180kWE 5% W &
Aol 247] 1UF AIZHE 0 vleley d3le 29& AR
2AZko] A Fol WAl £ AL E 9omE AAG HolA At
F30vkelY) = SERS ¥ F B3 #AEY 2049 4¥
BF qriele Az HEES B 2 F Ay A g
2 viElee Fadeg Frhetd, Ay 24 Ao 60mE AT
ol A 15712, 9o m=Z AT HellMe =87 1019 3ovlge &
PEES BT 360kWE A58Y 29# H$e 1A% A
B 194 H0] 22 AL E 0mE AAE A 6uta), 90 mB
AAE ddA grtdE &L, 34120 A 214 91E 60m
AT ZdA AY 240t8) 90mE HA43E oA 287tg)e) L
PESES B9, 4 349 249 UE WA 28 A=E HEEL
Aoz HER Gl Zo] 90m FolMe) $9ERC] 60m
FoAN 2o £9E A

3. Y B AMAE

P AP AAAY HYA Fho FAT 4F #4448 5
F ZE 43 £XE Fig 4o JEING. HEE 99 A$
FUEE 1TmE 24HYon, £ 943 $48 £5 2EE
FA SmolAM 60001x, 45mol A 901xE B wi$ ¥ # @7
AeE et o] HazRE HEE sidoAY Fe 244
F (WE 010492 A2EHAc}

Y, Bk dx BX A9y A FHEE 125mE UE Y,

360)W Light On
0 -]--
_ 50 -f--
E
5
=2
Lt
R 100 ..
e A . e e - :
¢ t L} t 1] ] L)
150 . : : : : . : : ' : : :
20:00 20:30 21:00 21:30 22:0022:30 23:00 23:3024:00 00:30 ©01:0001:30 02:00

Time

Fig. 2. Variation of echo sounder images by time of night under the 360 kW fishing light output of squid jigging boat.
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. 3. Variation of catch per jigging machine according to the
jigging depth of each light power. @M: Catch used by
hologen 24 kW total light output.
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Fig. 4. The vertical distribution of daylight underwater illumi-
nation in the fishing ground.
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Fig. 5. Cross-sectional distribution of underwater illumination by each light output of squid jigging boat.
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