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Table 1. Catches in individual number of males and females flat fish per haul of Danish seine from February to April
1995
Male Female
Number Total
Depth (m) of hauls imma- prema- imma-  prema-
ture ture mature spent total ture ture mature spent total

150-160 3 0 0 0 0 0 0 0 0 0 0 0
160-180 2 0 0.5 3.0 0 3.5 0 0 2.1 0 2.1 5.6
180200 8 0 20.4 67.0 2.6 90.0 0.9 0 6.3 0.6 7.8 978
200220 3 4.0 27.0 10.3 0 41.3 157 0 0.3 0.3 16.3 576
220-240 4 4.5 3.5 2.0 0 10.0 335 2.3 1.3 9.3 464 564
240-260 9 1.4 1.2 0.4 0 3.0 256 5.3 0.1 1.7 327 357
260-270 26 0.1 0.8 0.3 0.1 1.3 2.7 2.3 0.1 0.4 5.5 6.8
Total 55 10.0 53.4 83.0 2.7 149.1 784 9.9 10.2 12.3  110.8  259.9
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ARSI S 21, 695K TH - 7oo I N
TAH AT TIERESEH S, AR OB 2
TG ITz, BB ORI I R E B R
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(G - dukr, 1982), #2°C, MEEOATRONE © N
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Fig. 1. Frequency of bathymetric distributions of each maturity stage of males during the spawning period

from February to April 1995.
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Fig. 2. Frequency of bathymetric distributions of each maturity stage of females during the spawning

period from February to April 1995.
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Table 2. Sex ratio of the flat fish between 180 m and
200 m in depths

Date Number ($/d'+ %)  Sex ratio

28 Feb. 1995 5/51 0.10
6/83 0.07

6/91 0.07

9/78 0.12

7/133 0.05

3 Mar. 1995 6/80 0.08
9/62 0.15

29 Mar. 1995 2/16 0.13
14 Mar. 1997 27/217 0.11
7/623 0.01
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W O EIRE O SR Fig. 5 D X5 ICHT 2
ENRTEL), Thbh, MOLIERIENLLD biE
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Fig. 5. Representation of bathymetric distributions
and movement of the flat fish during the
spawning period in the sea off Kyoto Prefec-
ture. Solid and broken arrows indicate mov-
ing and non-moving, respectively.
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Synopsis

Ecological Studies on Flat Fish, Hippoglosoides dubius in the Sea off Kyoto Prefecture—IV

—Bathymetric Distribution Pattern During Spawning Period—
Astushi Yamasaki, Shigeru Ouki, Ken UcHino, and Mamoru YosHrva

In order to examine the distribution pattern and sex ratio in the spawning ground during the spawning
period of a flat fish Hippoglosoides dubius, surveys were carried out by means of Danish seine from depths between
150m to 270 m in the sea off Kyoto Prefecture from February to April 1995.

Mature males had aggregated distribution in the depths between 180 m and 200 m in depths throughout the
spawning period. Premature females were mainly distributed between 240 m and 260 m in depths, and
individuals of just after or before maturity were found in the same area in depth, as the mature males. It was
ascertained that spawning ground was formed between 180 m and 200 m in depth. Spent males and females
were mainly found in the spawning ground and from 220 m to 240 m in depths, respectively. Immature males
and females were found from 220 m to 240 m in depth. Sex ratio (¥/(J -+ %)) is calculated to be 0.01-0.15 in
each survey.

According to the above results, it seems that females returned to deeper waters from the spawning ground
after ejecting eggs, males stayed in the spawning ground after ejaculating sperm. On the other hand, immature
males and females were distributed separately from mature ones. The distribution pattern of mature males, was
higher in comparsion with mature females in the spawning ground. This may be suitable for raising the rate of
fertilization of this fish, which is a multiple-spawning species.
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