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The Daily Rhythmic Change in the Distribution of
Maurolicus muelleri, off Oki Islands in the Japan Sea, Measured

by Using the 88kHz Quantitative Echo Sounder™!

Kazuyoshi Uchida™®?, Akira Hamano *?, Yasuaki Takeda™3,
and Shigeo Tatsumi™®*

A clear understanding of the daily rhythmic change in the vertical distribution of the
density of this species is one of the inescapable points to clarify the mechanism of the
productivity in the Japan Sea, because this abundantly distributing exclusive ichthyo-
micronekton species plays a leading role as the vertical transporter of organic matters in the
marine ecosystem. This is the reason why the present echo survey was conducted.

The daily rhythmic change in the vertical distribution of the mean volume backscattering
strength was recorded by the 66 hours survey along the preliminarily settled lines off Oki Is-
lands using the 88 kHz quantitative echo sounder (Furuno FQ-60). And the organisms caus-
ing DSL were confirmed by the 7 hauls of midwater trawl conducted just after the echo survey
in the same area.

The results obtained were summarized as follows:

1) Dense concentration of this species was detected day and night in the surface or middle
layers near the 200 m isobath in the surveyed area, frequenly at the points of simple bottom
topography with widely spacing isotherms.
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2 ) The results of quantitative echo survey and midwater trawl indicated, as shown in Fig.8,

a well-defined vertical change in the density and its daily rhythmic change, as supported by
the fact that the dense population was found at 140 to 220 m deep in the daytime, while from
sub-surface layer to about 200 m zone with center at 120-140 m zone at night.

3 ) If the vertical difference in the amount of stomach contents were not derived from hauling

up the speciments from the different depth zones, the vertical difference both in stomach
contents and in the density of fish and their daily rhythmic changes (Fig. 4) suggested the role
of this species in the vertical transportation of organic matter.
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Table 1. The operation conditions of the quantitative
echo sounder

Power 1 kW
Frequency 88 kHz
Pulse duration 1.8 ms
Equivalent beam width 0.019
Absorption coefficient 25.4  dB/km
Gain constant 89.5 dB
Time varied gain 20 log R
Attenuator 20 dB
Threshold 20 dB
Sound velocity 1500 m/s
Vessel speed 6.0  knots
Integrating period 0.1  mile
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Fig. 2 Distributions of water temperature on the surface,
50 m, 100 m, 150 m and 200 m sections.
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Table 2. Catch by respective towings of midwater trawl

3.2 DSLZ8BHMT 5EDDRER

BN O I b 7 ) REHEDP SRR IZB L Sk
ZBIZB T DSL 2l 8 7z, £ 2°C, DSL EEHERE
R 7280, I b o — i k) DSL OHIBHICK
3057, 3~4/ v FORMBECTRMEE KA, HBRMBIC
BLTCid, DSLE+#@#BTAL), T-TORS Lz

Sampling Catch (kg)
Depth Vessel Thamnaconus Enoploteuthis

Maurolicus
No. Date Hour range speed ) modestus chunii

muelleri

(m) (knots) (GUNTHER) ISHIKAWA

1 July 29 20 :12-20 : 32 55-64 3.5-4.0 7.5 4.9 0.2
2 29 21 :30-22 1 02 30-60 3.6-4.5 217.8 3.36
3 30 13 :15-13 145 125-150 3.3-4.4
4 30 14 7 20-14 1 55 150-206 2.5-3.0 2.5
5 30 19 012-19 145 27-65 4.0-4.8 66.5 0.17
6 30 20 - 15-20 : 53 50-60 3.5-4.3 1.0 2.7
7 31 08 : 47-09 : 55 179-189 3.0-3.2 72.0
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Fig. 3 Contour map of volume backscattering strength and track of midwater trawl.
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Fig. 4 Size compositions of Maurolicus muelleri caught

Note:

with midwater trawl.

The numerals without parenthesis indicate the
average and standard variation, and the weight of
stomach contents are enclosed by parenthesis.
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Fig. 5 Estimated distribution of biomass.
Open circle (O) indicates the mean density per
mile (g/m?).
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Fig. 7 Lowering trend of water temperature according to
the depth of stations observed in the vertical dis-
tribution in the zone deeper than the thermocline.
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