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Observation on the fish behaviour around the underwater lamps
by fish sounder and underwater TV camera*

Eiichi Hasecawa**and Hiroshi KoBayasur**

Abstract: Changes of fish behaviour around the underwater lamps were observed by using a fish
sounder and an underwater video camera. Both the amount of fish in the beam angle of fish
sounder and the amount of fish in the visual field of an underwater video camera changed in syn-

chronizing with turning on and off the lamps.

Isoilluminance line of 1.0 1x had a tendency to

become a boundary of fish distribution around the underwater lamps. It seemed that the mini-
mum stimulus which influenced fish reaction to the changes in illuminance was very low. The

—3

number of fish concentrated around the underwater lamps was estimated to be 0.47m™",
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Fig. 1.

Experimental area.

B
Fig. 2. Schematic diagram of experiment.

A: Upper underwater lamp. B: Lower un-
derwater lamp. C: Underwater TV camera.
D: Transducer of fish echo sounder.
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Fig. 3. Changes of fish echoes in response to
changes in underwater light intensity, Apr.
16. A: Upper underwater lamp. B: Lower
underwater lamp. (O: Turn on the lamp.
@: Turn off the lamp.
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Fig. 4. Changes of fish echoes in response to
changes in underwater light intensity, Apr.
21. Symbols are same as in Fig. 3.
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Fig. 5. Changes in the quantity of digitized
fish echoes, Apr. 16. @: Total quantity.
l: Quantity of upper fish echoes. [ Qu-
antity of lower fish echoes.
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Fig. 6. Changes in the quantity of digitized
fish echoes, Apr. 21. Symbols are same as
in Fig. 5.
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Fig. 7. Changes in the number of fish
appeared in the underwater video camera’s

visual field, Apr. 16.
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appeared in the underwater video camera's
visual field, Apr. 21.
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Fig. 9. Underwater isoilluminance line and the superimposed fish echoes, showing the changes in verti-
cal distribution of fish in response to changes in underwater light intensity, (1~6) Apr. 16.
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Fig. 10. Underwater isoilluminance line and the superimposed fish echoes, showing the changes in
vertical distribution of fish in response to changes in underwater light intensity, (1~7) Apr. 21.
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Fig. 11. Frequency distribution of the light intensity that fish receive in the beam angle of fish sounder
in the case of both underwater lamps turn on. Max: Maximum value of the light intensity (Ix) fish
receive. Mean: Mean value of the light intensity (I1x) fish receive.
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Fig. 12. Frequency distribution of the light intensity that fish receive in the beam angle of fish sounder
in the case of upper underwater lamp turns on and lower underwater lamp turns off. Max: Maximum

value of the light intensity (Ix) fish receive.
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Mean: Mean value of the light intensity (Ix) fish receive.
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Fig. 13. Frequency distribution of the light intensity that fish receive in the beam angie of fish
sounder in the case of upper underwater lamp turns off and lower underwater lamp turns on.

Max: Maximum value of the light intensity (Ix) fish receive.

intensity (Ix) fish receive.

Mean: Mean value of the light



138 La mer 28, 1990

WTd, 60%BLLLEOHERT 10 1x HHMOXELIER
LTV, O & oKNEE D X OKFBESHR
Ok & b1 D REFHORENIEE S 2 R/ NIl E
(minimum stimulus) @FHE /P EBBEKBEsH
3, Ff, BIBRL 7ok D CRBEOS S ERERICH
BT 2LIBIENE-12ELTH, ZONHEREL
TVAREMRZOMNBE TCOSRENBORER LD 12
DEVEL, EESZERSESLTVEOTRIEIVIE
EZ b,

(A)IKPITICIBE LT RABOZE
KERICBVWTIHE Ly "BOBEE, ATEHET
LEEZwkpFLrEIASO Y YT v FIcETl &
NTHBEL EEE» SHEE LTz, KpFLELAFD
BWEEMARE VIicowTREAS (1979 0Xa b 5 49,
FHLKBF L ED X 5OKE, BEHEHELSR
¥, K, MEMRFLEEELL, WHEEMEN#EEE S
L

V=zL® (sin (a/2)+sin (8/2))% /12
(L; ER2EEEE, o ARG, B HEBHE)

ORTHEBT B EiC Lz, HERES>LTRE=
95— FOWEBETEOEYEY LA 2 52 o#WERET
DR X & OBFREKEERTRY (Y=1.04e" 0
PEFRK=0946), ERiRTcE=5 - LicHELEEN
rRO5 b, BEBBINTE 3RO FEHC#E
Shtcy SBOEEE 30.1cm O 5 RE - 1o,
AMTABITLEEE»S SRBEIIKbEFLEN RS
OFAEREBE#RIES Y, HBEMEBERA . TOHE,
B E AL 8.1 B, EREZE3IRBLE -,
a=51.2°, B=34.0°, L=5.0m % LRIz fRA L TK»
ShEHEREMARR 17.16m® &5y, HEAROR
iz 047 R/ m® LR, ABRELIHMNEKR-
b (1955) »/\HPOERIT I EE > h s T4
TYBOBEAZARBENROTE L RERKE TRAE
Lot EEORPERTOMEBEFELVEREE -1,

4. E ¥

KT F I g4 U Ao R OfTE) 2 AEFHEAI B L UK
hyLED AT THEL, UTOERBELNT,
KPIT 0SB L RERORHBB S X OKPF LY
HENHERERKOEH &L KHEFAL TV,

D1 Ix ZEREHBLBHESAOERBICE 2EHAIE
(EBEshI,
DAVBRZT B OBEESMHRERETEL, K

HEE S 5 0 iR BEAR O I & 78 5 MBS
OEFTHES 5B/ MNIBE R LB DBV LA S
iz,
WKFUTTFIIEE L 2 " BOBEIR 047 B/ m*&
HiEboni,

I

ARiEE &SI D EBE ZTHV A REUKERE
ZEHRH LEE WO BT B S i tLE L
EFBEE b, ABFEORTICE L DEBIHEW S
RS2, ZERFEEME RN MR
MEB—R7% S i R o ERE—RICRHT %,

X [

E/N¥E— /K 8 (1989): KT Tick i 2 &8
O 5 R IE KR O #EE. HIKEE, 55,
1707-1714,

AH 7 (1983): Kb REH OBFE. HIKE, 49,
1-5.

Ak B (1968): E BT Ak E0ERME LT D
‘oM (1), Lamer, 6, 17-43,

AR B (1972): 0 47T EE ERKEFLEFAE Y
vRYg L KERHOREIL S VT, HKE,
38, 877-880.

FamfgsE (1988): LWArsy b IREM T DKF I R
BEIC oW, BUKKEHH, 75, 487-498.

HEERE BB (1985): HEEEEMRE B
BaEMEIR. HUKEE, 51, 1798-1794.

NIRER (1976): <3/ ~OMEOMBFHBIFA. BE
BRFKEEHICE, 25, 143-149,

JUNER (1979a): T<+ OB L 208D E~D
JGRICEE S A ERERTIE - VI BRI T OREELES)
ORI L A28, HKEE, 45, 1355-1358.

JIRNER (1979b): T= 4 OB & O WHEANOD
ISR B Y 5 BB - MM ES UL, HKE,
45, 553-555.

BRI - hE=TH (1955): 4T icE % 2R oK
Eigplic o T, BREKFKEFZBKE, 6,
77-81.

ZARE (1972): B 47 SFAAKEERBFRE Y v
RV s KEFAOWSE. HKEE 38, 886-889.

FIAMERE « AREEE « M3 & (1979): ATRIELG
ORBERICET 2ERNMR -1 ARBOTH
FEA. HKEE, 49, 1085-1090,

StiLes, W. S. (1939): The directional sensitivity of
the retina and the spectral sensitivities of the
rods and cones. Proc. Roy. Soc. Lond., 127B,
64-105.





