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Natural behavior properties of adult Japanese flounder (Paralichthys olivaceus)

in all season in the central western part of Seto Inland Sea

Rena SHiBATA'T, Akihiko TAKECHI?*, Tatsuhiro FUKUNAGA®** and Akira NiTTA*

During late April (1998-2001) a total of 35 adult Japanese flounder, Paralichthys olivaceus, attached with archival tag,
were released off Oshima Island, Seto Inland Sea. Of ten individuals recaptured after 19-688 days within a range of 40
km from the release point, seven had lost the archival tag. Tags of the remaining three individuals recaptured 299, 685
and 688 days after release contained a full 11 months of data. Differences in water temperature between the shallowest
point and the deepest point were small (<1.0°C), despite vertical daily migrations of up to 102 m. We determined a
depth change >2m per 512 s period to be an indicator off bottom activity. Off bottom activity frequency (OBAF) was
during 2.9 to 6.9% of the time recorded. OBAF was highest before and just after the spawning season (March—May),
and lowest in the summer and early autumn. There was a high percentage of time spent swimming during both day and
night after the spawning season, but only during the day before the spawning season. Since Japanese flounder often re-
main on the seabed and thus the depth recorded fluctuates with tidal conditions, it was possible to estimate the location
of the fish position by matching the tidal information recorded in the tag with specific locations within the Seto Inland
Sea. One fish was observed to move in the area off Oshima Island in Hiuchi Nada through the interisland area in Bingo
Nada. The other two fish moved to the Aki Nada area, offshore of Matsuyama through the Kurushima Strait about 50
km west-southwest from the release point. One of these fish was captured off Kure, Hiroshima Prefecture; the other off
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Hojo, Ehime Prefecture.
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Table 1. Total length and body weight of tagged Japanese
flounder (Paralichthys olivaceus) used in this study.

Release Number of Total length Weight

date individuals (cm=S.D.) (kg=S.D.)
April 21, 1998 68.7+11.9 3.9+2.8
April 20, 1999 11 66.3*£8.3 3.9+1.6
April 26, 2000 11 73.5*£4.7 4.8*1.0
April 25,2001 81.6*5.3 6.7+x1.7
Total 35 71.7%£9.3 4.7%2.0
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Figure 1.
and recapture point (A) of three individuals (A, B

Location of the study site off the coast of central to western part of the Seto Inland Sea. Release point (@)

and C) of the Japanese flounder with archival tags and recap-

tured point (A) of individuals having lost the archival tags.
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Figure 2. Depth and time profiles for Japanese flounder

(recorded from individuals A). Numbers show consecutive
off bottom activity index (COBALI).
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Table 2. Recaptured date of adult specimens used in the archival tag experiment. Fish were double (or three) marked

with archival tag and T-bar anchor tag and/or dart tag.

Fish size at release

Individual Total length Weigtht Recaputured date Days at liberty
Date
(cm) (kg)
A April 21, 1998 58.5 2.46 March 8, 2000 688
X April 20, 1999 59.0 2.90 May 10, 1999 21
X April 20, 1999 67.0 3.59 May 25, 1999 36
X April 20, 1999 62.0 3.28 May 28, 1999 39
B April 26, 2000 77.0 5.19 March 11, 2002 685
C April 26, 2000 71.0 4.68 February 18, 2001 299
X April 26, 2000 67.0 4.09 June 10, 2000 46
X April 26, 2000 82.0 6.60 May 24, 2000 29
X April 26, 2000 72.0 4.09 April 19, 2001 359
X April 25, 2001 80.8 5.20 May 13, 2001 19
X Individuals recovered without archival tag.
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Figure 3. COBAI (upper panel) and off bottom activity fre-
quency (OBAF) (lower panel) for three Japanese flounder by
time of day. The values are the mean of the three individuals.
Bars show standard deviations.
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Figure 4. Relation between water temperature and OBAF for
the three Japanese flounder. Bars show standard deviations
(open circle: data for a single individual, shaded circle: mean
of two individuals, solid circle: mean of three individuals).
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Figure 6. Four typical daily vertical movement patterns for
Japanese flounder. a: remain in deep depth in the nighttime
and move to shallow depth in the daytime, b: remain in shal-
low depth in the nighttime and in deep depth in the daytime,
c: remain in shallow depth in the nighttime and with many
vertical movement in the daytime, d: vertical movement
about every 12h periods. Depths and water temperature are
plotted at 512 s intervals. Shadows indicate nighttime.
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Figure 7. OBAF (solid bar), and accumulate of vertical move-
ment distance (open bar) for the three Japanese flounder by
month. The values are the mean of the three individuals. Bars
show standard deviations.
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Figure 8. Daytime and nighttime of OBAF of each day for the three Japanese flounder (individuals A, B and C).
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Figure 9. The frequency of occurrence of days in which Japan-
ese flounder occurred at 0m and 100m depths. The data
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were obtained for two individuals (A and B).
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Depth (thick solid line), and water temperature (thin solid line) for Japanese flounder obtained from
— 79 —

archival tag data. Depths and water temperature are plotted at 512 s intervals.

Appendix 1.



