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Abstract

The author examined the response of Armorclad rockfish, Sebastes hubbsi [MATSUBARA]to
the surface attracting lamps (0.5 W, 0.8 W, 1 W) line in the experimental water tank (5501 x 58
Wx73H c¢m).

The attraction rate was investigated in accordance with the intervals of lighting and putting
out hour (1, 5 minute) when each of the attraction lamps was gradually switched off after they
were switched on all at once.

The results are as follows :

1. Total distribution rate of fish in the illuminated section was 61.6% (mean 12.3%) in case of
1 minute interval, and 41.0% (mean 8.2%) in case of 5 minutes interval.

2. Mean distribution rate of fish at the illuminated section :

(D Distribution rate at interval of 1 minute were 12.7% in 0.8 W, 12.4% in 0.5 W and 11.9%
in 1 W respectively.

(@ Distribution rate at interval of 5 minutes were 9.0% in 1 W, 8.6% in 0.8 W and 7.0% in 0.5
W respectively.

3. Attraction rates of the last section showed a little increasing as illuminating time elapsed.
A difference of attraction rates according to lighting source in 1 minute interval was bigger
than that in 5 minute interval.

4. Attraction rate of fish in only last section switched on :

(D Attraction rate at interval in case of 1 minute were 52.09% in 0.8 W, 16.7°7 in 0.5 W and
45.3% in 1 W respectively.

(2 Attraction rate at interval in case of 5 minutes were 32.0% in 1 W, 24.0¢¢ in 0.8 W and

14.7% in 0.5 W respectively.

‘42



4
& )
ATHIES o] &3t o2 THERE | &

L ldste o FH Foe 7 e 42 HiE
ol A, Khe = L BiE kel g B 7
AHQ AL o] 7, o] 8, o] FHE AP 3
91-8-& Fridman(1973)c] 8}3] v} glt}.

ALKiREC] o} Fo 85 MAd & & k=
728 Kuroki and chuman (1953)°o] 9ol &,
Takahashi (1978)& %ol & td ez £AME vt
Aok I, AT ek of §2f Fiiol didiA
+ Sasaki (1950), Inoue (1963), Kilma (1971),
Nikonorov (1971), Wickham (1973), Ben ~ Yami
(1976)5°] o ZlM F2 FX], Ao, 2FA,
BHojel, 91 & o 24 bt Qo of
YEAE FFH o2 gdodtrlee o2 FE
o] gttt

a3, AWM= o Fof AR EE)
3l Kawamoto and Kobayashi (1952)‘E— AF%]
9} 5% &, Arimoto et. al (1979a,b)-& T3] 7 4:0]

2 ez XA B 3z, o /e %7‘5!&«] =7
m‘OﬂHt Oka (1951)7F FAke], &of, v ekA],
A& =& Kawamoto and Niki (1952)= #l ol &
I FAlel B, FEETE o] 8- o] 7ol FE o
# A= An and Yang (1987, 1992)0] &3 x|, E&
% A3 Eell disted, Yang (1992)0] F Ao of st
o 203 Ag Aty A gle HA ol

2 dFoA e KLEFEET N T A2
of PFULE FEEe FTH J HEEY o}
TR ZALEY ZF EhEER O A o] S
FHETIoAM o] FEIREDER | mHE FPAE
o ¥isl 5§ AP BA 8k, ()& o] &3}
EBE R WEEESH 2ARE AFste
bl 71 8t ;A ghot.

MEt 2 HE

1. MEGRB)

B Agdo ALg3 o] = A 12~21 emd] £
2] B-2+ Sebastes hubbsi [MATSUBARA] 24, 6

#®

Mo PAEREE FE A £4H8ted 10 Q o4
AN the AYd AHeag o, & slalse
200 w2 o] ol tt. X KEEHE H3ld
S. T. meter (Tsurumi Seiki # 1D)2} D. O. meter
(Delta # 1010)8 A}&3}a] 2 JE U =4
& 58 2P o 4PA F& HYe 19~
21c Aot

2. RakE
1) BEHAKE
Fxe ZATER UEJD WFd F3Y

A EA S I FHIRRGAT KAE(550L x 58W
x73H em) M 1EE Mol X3 ed 2 A=
T Fig. 13 v} 329 Zo] wefo g 7hrr}
S AHAEME 10 10 789 S3H (55 cm) L
21}yl & B HEO0,1,2 3,4,5,6,7, 8,
9 77te g FaHen, 077t 1 77 Ao
gzt gtato]| & HA g o, F42 60 emZ
SAE T KiEE 10 ) 2o 4o 7zt 1
AR QA SF e, HEE 1) FEE AN
TAS AT BHEELS 0 77, FEES 1~9 T
Zholl AR EHE], £HA 20 cm =& o] 2tz 43
3ttt

2) FHIERIE
SRS g EES R T
th RFEEEEFEE 10 /h 9 € o] 9 (National
MHPM)Z A sle dedl, 2 &elck 1 A4 <9} g

Ry Ty Ty Py T

1§2;3§45556;7Ee.9

(a)

o]0

(b)

Fig. 1. Schematic diagram of the experimental
tank.
ta) : side view ; (b) ! plane view |

L, : adaptation lamp ; L, ~Lg : attraction lamp ;

s @ adaptation screen

,,43,



FEfsol O

o7} Ao WK FHELE BERHES
2 &A= gl B BERHS 20 2
2 nAIR e, FEkkel RERRM-L e R
71875 Fo2 FE e n HA FHEE
o] BhiEwrfol n 3 5n ¥-o] HA s+t

FIF-S EMEE T FHEEe 7THRle]l 0.5 W,08
W, 1 We 359 {EERE 212 AHS-sid ot 2t
B AGHE 25 & P A 2AEHZE
PVC stol T & 255, g 7ol A9 whr] zpo]
E Fo)|7] 98t ol &4 tracing paper® ¥
filter& zt 2 H-a3tAch o1& RFEE S A5 A
%272 71¢} D.C. Stabilizer (Kingshill # cp84)Z o]
B3t AGE AP AA WY A7 77 LA sk
A 3tk

3) EERHk

1Y 1EY AR A A H
o] FEd 7ol vt $HERES] H Ao
FEuf 30 = Ao HEEEZE1 EY 9 18
39 ¥3h), 5 £ o 90 3|45 B3 47 AL
upe] 824 2 08 Y EG 5 L Fls
S &SI oloh 2 AE S 3 Fo il o
a3t 7}z P2 AR e ofztelnt A Ajshal
o} oold el g &8-S 8] AHskd v A
olo} ok & A A E AF8-3hed 5 3] o] F 2AFSE o

1. WS
Y2 LmiE shetA] W¥skE o Fxu

el gate]

o] f@#s A5 & Table 13} 2t} Table 13} Zo] %
30 3](150 vle]) 2AHLS o of AT E 173
A A 27.3%% VA Bo] Yt theo] 0 77te
20.7%, 2 #3749 15.3%2] &o|QAxL, 7 F3te|
0.7%= 717 HA deiken 3H0)7-3t FHollA
Hol Ao upe} sifpdeo] hA 2 HojHon, Ft
F2re) A BEEA7E A AUk ol R e
o] I grAtold] M2 EtE F490] v
goll Al Febgzie] 2414 J&ES 8]
o Ay

2. HIEEMOIML BEHH

of ZAM Fidhsol AT oA
9 WS 1 202 8192 w] Table 29}
I, HEEE 5 Fo 2 39S o Table 33
#oh
HETzroM Y S5 BofmEe HikE
7T 1 ¥ 21 732 61.6%, (5B 5 ¥ 9 A%
41.0%=2 VA W& polrk AU ol A
RE QET0ol XY A2 96.9%, 98.4%
(Yang, 1992) Bt} ¥ 4R 2 A 2ot
HeTitelM e S8 5] THsmES 5
A7 1 EY wo) 12.3%7F 5 Y W) 82% B
o} vtk Eqlon} FHx 9 19.4% 19.7%(Yang,
1992) ot skt i 2 B, WEsEms)
Bl A% 12.7% (0.8 W), 12.4% (0.5 W), 11.9%
(1 W2l o2 Ve, MEHEL 5 & 2 A
2 9.0% (1 W), 8.6% (0.8 W), 7.0% (0.5 W)e] &
o2 et o] A& 1 Wel Al et &
FA7E 1 A AL 229 0.8% B A E9
3.9%, &2GF717E 5 Q1 A% B 86% 2 ¢
A E2] 0.8% (An and Yang, 1992) Bt} X &
TS BT

A58 2o fol we 3

[N
11,

ol
=

{=

of

el T

Table 1. Distribution rate(%) of Sebastes hubbsi in each section under dark condition

Section
R - - - Total
0 1 2 3 4 5 6 7 8 9
20.7 27.3 15.3 9.3 12.0 2.0 1.3 0.7 2.7 8.7 100
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Table 2. Distribution rate(%) of fish in every illuminated section when the attraction lamps were switched

off 1 minute interval in order

Light Elepsed
intensity  time e
(W) mm) 1 2 3 4
1 28. 0 16. 0 6 0 16.0
2 8.0 32.0 8.0
3 18.0 18.0
4 12.0
0.5 5
6
7
8 Sebastes hubbsi
9
1 2.0 20.0 6.0 -
2 4.0 - 8.0
3 16.0 10.0
4 6.0
0.8 5
6
7
8 Sebastes hubbsi
9
20.0 18.0 18.0 14.0
6.0 12.0 20.0
10.0 6.0
2.0

Sebastes hubbsi

W 0 =1 O U W

Sectxon
e e e e Average
5 6 7 8 9

6.0 - 4 0 - 4.0 8 9

8.0 4.0 - 8.0 2.0 8.8

14.0 4.0 8.0 12.0 4.0 11.1

8.0 22.0 8.0 8.0 2.0 10.0

12.0 18.0 6.0 12.0 6.0 10.8

12.0 12.0 22.0 16.0 15.5

18.0 18.0 24.0 20.0

18.0 18.0 18.0

58.0 58.0

- 2.0 2.0 8.0 32.0 8. 0

2.0 8.0 8.0 26.0 18.0 9.3

14.0 4.0 4.0 22.0 14.0 12.0

14.0 6.0 2.0 10.0 18.0 9.3

6.0 6.0 10.0 18.0 20.0 12.0

12.0 6.0 14.0 18.0 12.5

8.0 12.0 36.0 18.7
14.0 50.0 32.0

54.0 54 0

2.0 2.0 4.0 10.0 2.0 10 0
12.0 4.0 6.0 8.0 3.0 9.5
4.0 10.0 14.0 14.0 14.0 10.3
2.0 14.0 26.0 7.3
8.0 4.0 2.0 4.0 36.0 10.8
2.0 12.0 6.0 30.0 12.5

2.0 22.0 34.0 19.3

16.0 28.0 22.0

48.0 48.0
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Table 3. Distribution rate(%) of fish in every illuminated section when the attraction lamps were switched

off 5 minute interval in order
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Light Elapsed Sectlon
intensity time T Average
(W) (min) 1 2 3 4 5 6 7 8
5 16.4 10.8 8 4 11.2 4.8 44 84 84 6.0 8.8
10 11.6 7.2 4.8 48 3.6 4.0 5.2 6.8 6.0
15 13.6 5.2 4.4 4.4 2.4 2.4 3.6 5.1
20 10.4 4.4 3.6 4.0 2.8 8.0 5.5
0.5 25 8.8 5.2 3.2 3.6 4.8 5.1
30 9.2 6.4 3.2 6.8 6.4
35 8.8 7.2 88 8.3
40 Sebastes hubbsi 14.4 9.2 11.8
45 18 8 18.8
5 11.2 8.0 8.0 8 0 8.0 6.8 4.0 8.0 6 0 7.6
10 9.6 10.0 6.4 6.0 5.2 7.2 4.8 3.2 6.6
15 10.4 6.0 7.6 6.0 6.4 5.6 5.6 6.8
20 12.0 84 6.0 8.0 4.8 6.8 7.7
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30 18.0 10.0 7.2 6.4 10.4
35 14.8 8.0 6.8 9.9
40 Sebastes hubbsi 17.6 17.6 17.6
45 27.6 27.6
5 17.2 12.0 10.0 10.4 6.0 4.4 6.4 44 4.4 8.4
10 12.8 10.0 11.6 6.8 8.8 6.0 10.0 5.2 8.9
15 16.0 6.8 4.4 5.6 5.2 8.0 8.0 7.7
20 13.6 5.6 5.6 6.8 76 11.2 8.4
1 25 14.4 5.2 4.4 7.6 7.2 7.8
30 9.6 9.2 52 8.0 8.0
35 8.8 4.8 14.8 9.5
40 Sebastes hubbsi 16.4 11.2 13.8
45 28.4 28.4
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Fig. 2. Variation of attraction rate in the last section to the 1 minutes interval as illuminating time elapsed.
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