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Development of an acoustic-optical system (J-QUEST) for fisheries surveys [J

— Acoustic system —

Kouichi Sawapa, Yoshimi Takao, Hideyuki TAkAHASHI, Koki ABE,

Tsuyoshi OkuMURA, Asako KoBAyAasHI, and Morihiro SucimMoTo

Abstract: An instrument package (J-QUEST), consisting of a quantitative echo sounder and a stereo TV camera, is
being developed for the observation of lanternfishes. Swimming speed, target strength, and tilt angle distribution of
fish can be measured acoustically and optically using this package to a maximum depth of 250m. In this paper we
describe the design and initial laboratory test results of the acoustic system. The optical system is described in a

companion paper.

Keywords: J-QUEST, lanternfish, target strength, swimming speed, tilt angle
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Unit Power supply Function Power consumptions
On deck O O
O ElectricO optical signal converterd ] O
DC+ 12V Video signal DC+ 12V, 3.5Wx 2
DCoV (U-S41R, 2)
Control (down link) DC+ 12V, 3.5W
(U-C50T)
Trigger (down link) DC+ 12V, 3.5W
(U-C50T)
10BaseT DC9V4.5W
(E-TBT-FRL-04)
Pressure-proof container
0 ElectricO optical signal converter]
DCi12v Video signal DC+ 12V, 3.5Wx 2
(U-S50T"%)
Control (down link) DC+ 12V, 3.5W
(U-C50R)
Trigger (down link) DC+ 12V, 3.5W
(U-C50R)
DCoV 10BaseT DC9V, 4.5W
(E-TBT-FRL-04)
00 Camera, Frame counter, Light control]
AC10V,Approx. HARP Camera, 2 DC12V, 12Wx 2
80W Frame counter DCoVv
Light control DC5V
O Lightingd
AC100V,Max300W Light, 2 AC100V[ 150Wx 2
[J Quantitative echo sounder(]
AC100V Cooling fan, 2 AC100V, 9.5Wx 2
AC+ 55V X DC+ 75V,360"" (100" )W
AC+ 16V Analogue circuits DC+ 15V, 98W
Digital circuits DC+ 12V, 12W
AC8V Analogue circuits DC5V, 24W
Digital circuits DC5V, 28W
78 Maximum
""" R.M.S.
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ooo Power lines Ground line Optical fiber
Number of lines 2 1 6
Material Aluminum alloy Tinning copper SiO:
Nominal cross section (mm?) 34 0.5 O
Type of optical fibers O O SM 10/125
Structure (lines/diameter in mm) 35/0.35 20/0.18 O
Diameter of each line (mm) Approx.2.7 Approx.0.93 Approx.0.9
Insulator thickness (mm) 0.6 0.2 O
Material of optical fiber jacket O O Nylon12
Thickness of jacket (mm) O O Approx.0.7
Thickness of internal sheath (mm) 1.0
Materials of tension member Nylon coating Kevlar fibers
Thickness of outer sheath (mm) 15
Diameter of cable (mm) Standard 15.00 Maximum 15.5
Cable weight per length (g/m) Approx.180
Specific gravity of cable 1.00-1.50
Breaking stress (N) > 3920
\/oltage for cable test (V) 1000 O O
Maximum resistance of conductors (2001 ) (Q /km) 9.74 39.4
Minimum resistance of insulation (200 ) (MQ -km) 1500 1500
Optical loss (dB/km) @ air O O <5
Optical loss (dB/km) @ 30kgf/cm? O O <10
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0°0+ 10° + 0.1°
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Resolution(degree) 0.001
Frequency response @-3dB (Hz) 0.5
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22, May, 2003 2, July, 2003

Frequency(kHz) 70 70
Water temperature(0) ) 13.1°* 15.0
Depth(m) 3 3
Salinity(PSU) 0 0
Absorption coefficient (dB/km) 1.36 1.27
Sound speed(m/s) 1459.12 1465.93
Sphere TS(dB) 040.72 00 40.84

“% Measured in 5, June, 2003
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