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Distributional changes of roughscale sole (Clidoderma asperrimum)
off the Pacific coast of northern Honshu, Japan

Tsutomu HatToRI", Yuji UEDA, Yoji NARIMATSU and Masaki ITo

Total catch of roughscale sole Clidoderma asperrimum off the Pacific coast of northern Honshu, Japan (Tohoku area,
35°00'-41°30'N) decreased from 6,329 tons in 1978 to 108 tons in 1998. In this study, the monthly distributional
changes of roughscale sole were examined using catch per unit effort (CPUE) data off Miyagi, Fukushima and Ibaraki
Prefectures (southern Tohoku, 35°00'-39°00'N) in 1972-2005. Main fishing grounds were formed off Miyagi and
Ibaraki in the 1970s/1980s, but the CPUE of this species decreased in all areas in the 1990s. In 2003-2005, the CPUE
was low off Miyagi and Fukushima, while the CPUE off Ibaraki showed an increase during February—April. Histologi-
cal observations of gonads indicated that all individuals (n=22) caught off Ibaraki in February 2007 were spawning
fish. These results suggest that the spawning population decreased from the 1970s to the 1990s/2000s, and adult fish
migrate to spawning grounds only off Ibaraki in recent years. Fishing control in the spawning grounds should be exe-

cuted for the resource recovery of the population.
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Figure 1. Study area (southern Tohoku: off Miyagi, Fukushima
and Ibaraki Prefectures) off the Pacific coast of northern
Honshu, Japan. Bottom trawl stations in February 2007 were
shown by closed circles.
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Figure 2. Annual changes in catch per unit effort (CPUE,
kg-tow ') of roughscale sole off Miyagi, Fukushima and
Ibaraki Prefectures. CPUE was calculated using the data
from January to April.
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Figure 3. Monthly distributional changes in catch per unit effort (CPUE, kg/tow) of roughscale sole based on off-
shore bottom trawl fishing data in 1977. Depths of contour lines were shown in Figure 1.
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Figure 4. Monthly distributional changes in catch per unit effort (CPUE, kg/tow) of roughscale sole based on off-
shore bottom trawl fishing data in 1988. Depths of contour lines were shown in Figure 1.
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Figure 5. Monthly distributional changes in catch per unit effort (CPUE, kg/tow) of roughscale sole based on off-
shore bottom trawl fishing data in 1998. Depths of contour lines were shown in Figure 1.

Year 2003
[§ 1\ ( 1§ I8
JAN(ED JIHY 1 JAN(HDY ]
Miyagi { (’ Miyagi { {} {] Miyagi (l {) Miyagi {l f)
el ) el ) 5 ) 1l )
[ ] [4 J [ ] [ ]
{11 \ {11 \ \ {11 \ | \
\ g \ / [ g g \ / [ § / [ g
Fuku- T[] ) Fuku- T[] ) ) Fuku- T/ ) Fuku- T/ )
shima [I/[]] shima l” J shima [I/1]] shima [I/1]]
)/ / / /
S S iy Rl
< A RS RS < (Al
W\ L\
N \ } N
(/= (== (=0 =)
) 9%)ia Jan || 57 Feb Mar || A Apr || A May
== 22
[ ( ( C
JAN(HA AN ] | ]
Miyagi (i g Miyagi (l [l Miyagi (! r) Miyagi (1 r) Miyagi (1 r)
)2 )] )2 ) )i ) F ) Jai )
[4 I [ | [4 ] [4 ] [4 ]
111 \ 111 \ 111 \ AT \ j (] \
mn AR armmam) A {7 arnant mman
Fuku- T ) Fuku-  JTIT7 ) Fuku- JTJITT ) Fuku- JT7I0 1 Fuku- JTJ1] )
shima [I/[ ] shima [/ ]) shima ’|/ ) shima [}/ ) shima [l/[ ]
i/ i/ / i/ i/
o o o ~ ~ CPUE |
NS NS NS NS NS
ST S ST i S 2
:%\\ RO\ R W A AW agen|
AN \ N \| N 350-400(]
4( I ] I J( 1 I —
) p2)a Jun | oA Sep || A Oct || Jd7m Nov || )7 Dec
2 2 4 Z 2

Figure 6. Monthly distributional changes in catch per unit effort (CPUE, kg/tow) of roughscale sole based on off-
shore bottom trawl fishing data in 2003. Depths of contour lines were shown in Figure 1.
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Figure 7. Monthly distributional changes in catch per unit effort (CPUE, kg/tow) of roughscale sole based on off-
shore bottom trawl fishing data in 2004. Depths of contour lines were shown in Figure 1.
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Figure 8. Monthly distributional changes in catch per unit effort (CPUE, kg/tow) of roughscale sole based on off-
shore bottom trawl fishing data in 2005. Depths of contour lines were shown in Figure 1.
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Figure 9. Histological observations of gonads of roughscale sole caught off Ibaraki Prefecture in February 2007. (a)
Vitellogenic phase; PN: perinucleolus stage, 2Y: secondary yolk stage, (b) Vitellogenic phase; PN: perinucleolus
stage, 3Y: tertiary yolk stage, (c) Maturation phase; PN: perinucleolus stage, 3Y: tertiary yolk stage, PM: pre-mat-
uration stage, POF: postovulatory follicle, (d) Maturation phase; PN: perinucleolus stage, 3Y: tertiary yolk stage,
M: maturation stage, (e) Sperm releasing phase; S: sperm, (f) Sperm releasing phase; S: sperm.
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