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Distribution of walleye pollock, Theragra chalcogramma, and oceanographic conditions in the Nemuro
Strait, Japan - I.
Vertical and horizontal distribution of pre-spawning pollock

Osamu SHIDA

The vertical and horizontal distribution of pre-spawning walleye pollock, Theragrachalcogramma, and oceano-
graphic conditions were assessed acoustically in the Nemuro Strait and the Sea of Okhotsk around Shiretoko
peninsula in late November or early December from 1996 to 1998. In the Nemuro Strait, pollock were mainly
distributed from off Matsunori to off Chienbetsu, as the main spawning area. In contrast, their distribution was
limited to the nearshore area from off Chienbetsu to the Cape Shiretoko. No echo sign was observed along transects
in the Sea of Okhotsk. The annual variation in depths of the distribution layer of pollock was observed, however
they consistently coincided with the distribution of the Mix Water (the Modified Soya Warm Current Water) with
the temperature ranging from 2 to 5°C.

These results indicate that pre-spawning adult pollock have already aggregated in the Nemuro Strait in late
November or early December and their vertical distribution is closely related to the distribution of the Mix Water.
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Sci. Rep. Hokkaido Fish. Exp. Stn.

Acoustic assessment and distribution of spawning walleye pollock Theragra chalcogramma in the
Japan Sea off western Hokkaido using quantitative echo sounder

Hiroya MIYAKE |, Ryotaro ISHIDA |, Takashi MUTO , Koki ABE , Tohru MUKAI and Kohji 1IDA

We made acoustic assessments of spawning walleye pollock off western Hokkaido using a 38-kHz split-beam
Simrad EK500 acoustic system, in October 1996, 1997, and 1998. Higher concentrations of adult pollock were
found in the southern part of this survey area, and in inshore waters where the bottom depths ranged from 200 m
to 1000 m in inner continental slope regions. In the inshore waters, a large proportion (>90%) of pollock were
observed in a layer at a depth of 380 - 440 m during daytime, and at a depth of 340 - 460 m during nighttime. In the
offshore waters, pollock were found in a layer at 420 - 580 m during daytime, and 340 - 500 m during nighttime.
The distribution layers were wider in nighttime than those in daytime, and pollock rose at night. Moreover, the
horizontal crowding index was higher in daytime than at night. These results indicated that aggregations observed
during the day are likely to disperse at night. Therefore, acoustic assessment should be conducted at night, when
errors in adult walleye pollock abundance estimation are likely to be relatively small.

Estimates of walleye pollock biomass were 231x 10° tonne in 1996 and 454x 10° tonne in 1998 based on all day
transects combined in this paper, but we thought that these were underestimates. Therefore, we conducted
repeated surveys of the same area during night and day in 1998, to evaluate the extent of day-night bias.
Estimated biomass during night was 1.5 times as large as during the day. Moreover, we have compared estimates
obtained from this report and previous VPA estimates (300x 10° tonne in 1996 and 190x 10° tonne in 1998). We
concluded that the estimate of VPA was reliable in 1996, but was underestimated in 1998.

EK500
Theragra
chalcogramma
2 1996
30 200 300 6
’ TAC 1997 1
6 9 11 (TAC )
2 Virtual population analysis (VPA)

A 3252001 1 11
(Hokkaido Wakkanai Fisheries Experimental Station, Wakkanai, Hokkaido 097-0001, Japan)
(Hokkaido Central Fisheries Experimental Station, Yoichi, Hokkaido 046-8555, Japan)
(Hokkaido Hakodate Fisheries Experimental Station, Hakodate, Hokkaido 042-8932, Japan)
( Graduate School of Fisheries Sciences, Hokkaido University, Hakodate, Hokkaido

B W N -

041-8611, Japan)
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(Fig.4) 1988 1995
1996 1997 1 1998 Table 1 Total S, by each transects in October 1998.
30m 3 50m Latitude Dy Night Night'Duay
23 3) 54,306 170,290 3.
33.19 33.90 3% 2y 61,564 110,039 1.8
50m 34.2 237 1Y 201855 AMI0 1.9
50m 370 228,647 290,251 1.3
200m 34.04 34.06 422 37 41 9F3 537,707 1.3
417 4)Y 330,282 245,583 ur
42" 317 159240 |BO,989 1.1
427 21 168430 176605 1.0
1996 1998 S Fig.5 Fig.6 412 ” 133349 437,538 3.3
A 427 0F  HE5 3Tl 743,401 0.8
1996 1997 INM 1998 0.1NM S, 41° 51 353257 1124651 19
1996 S, 417 407 136,197 198347 LS
. ) 41" 30 Tadsh 183426 2.4
2.0x10°C /NMY) Sa Wilcoxon test ; =0.023 LK
1996 8.5x 10°C /NM?) 43 25
140 15
1,000m 43 40 13 S, Fig.7
0.1x 10° ( /NM) S, S,
Fig2 a b
1997
13 S,
S, 1996 13 S,
S, 1.8 5%
1997 S, 29.0x Wilcoxon test, p=0.023,Table 1)
10° ( INM?)
1998 41 30 43 30 13 S,
(Table 2)
2 Fig.6 43 30
Fig.6 1,000m
Table 2 Mean crowding (x) and average (k) of S, for each site.
Daytime Nighttime
Offshore Inshore Offshore Inshore
Number 1,601 1,761 1,640 1,826
Total 197,502 2,980,215 336,151 4,267,698
Average(x ) 123 1,692 205 2,337
Variance 26,157 23,024,677 37,152 18,013,933
Mean crowding(x ) 334 15,297 385 10,044
x/ X 2.7 9.0 1.9 4.3
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1996,1997

Factors causing differences in body size of Japanese common squid, Todarodes pacificus,

in the Sea of Japan off Hokkaido in 1996 and 1997

Kenji SAKAGUCHI and Shiro TAKAYANAGI

Age was estimated from the statolith growth increments of the Japanese common squid, Todarodes pacificus, to

study factors causing differences in body size in 1996 and 1997. Samples were collected in June and August 1996
and 1997 in the Sea of Japan off Hokkaido. Squid in 1997 were much larger than in 1996. The mean mantle length
in 1996 was 181mm in June and 229mm in August, and in 1997 was 220mm in June and 250mm in August. On the
other hand, the mean age of the squid in 1997 was only 6 to 7 days older than in 1996. Significant differences in

mantle length of comparative 10-days age classes were found between the two years. Therefore, the difference in

body size between the years was mainly caused by differences in growth. Seasonal variation in growth of the squid

was also suggested by the growth rate (mantle length / age) in both years. The growth rate in mantle length of the

squid increased with the change of their hatch date from September to February.
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Table 2 Sexual maturity composition of Japanese common squid in the Sea of Japan off Hokkaido in each
station in 1996 and 1997.
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Relationships between sea surface temperature and nutrient concentrations in Oshoro Bay,
Hokkaido, Japan.

Akifumi NAKATA , Hiroki YAGI , AkiraMIYAZONO |, Tomoaki YASUNAGA ,Tadashi KAWAI
and Hitoshi 11ZUMI

To clarify relationships between coastal sea surface temperature and nutrients, environmental factor such as sea
water temperature, salinity, nutrient concentrations and chlorophyll-a standing stocks were investigated by
sampling two or three times a month from July 1992 to July 1999 in Oshoro Bay, western Hokkaido. The vertical
differences of environmental salinity and nutrient concentrations between the surface and 5m depth were larger
by an order of magnitude than the horizontal differences between the outer and inner parts of the bay.
Significantly negative relationship was found between mean temperature and mean concentration of nitrite+nitrate
at 5m depth in winter period from January to March. In the snow melting period from March to May, significantly
negative relationships were found between mean temperature and concentration of nitrite+nitrate, and between
salinity and concentrations of nitrite+nitrate at the surface. We can therefor say that the temperature variability,
that has a possibility of relationships with the abundance variability of Laminaria religiosa, involves nutrients
variability in Oshoro Bay during January to May.

Lithophyllum yessoense
Strongylocentrotus
nudus
Laminaria religiosa

Strongylocentrotus intermedius

A 327 (2001 1 11 )

1 (Hokkaido Central Fisheries Experimental Station, Hamanaka-cho Yoichi Hokkaido,
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042-0932, Japan)

4 (Hokkaido Kushiro Fisheries Experimental Station, Hama-cho Kushiro Hokkaido
085-0024, Japan)

5 (Hokkaido National Fisheries Research Institute, Katsurakoi, Kushiro, Hokkaido
085-0802 , Japan)
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Table 1 Sampling number at each station.
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Fig. 2 Seasonal variability of temperature(a), salinity(b), chlorophyll-a(d), and nutrient concentration at Om(O),

and 5m-depth(@®) Station 2, Oshoro Bay, 1992-1999. Changes in transparency(c) at Station 3 are also shown.

Bars indicate standard deviation.
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Table 2 Annual mean at each station.
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Influence of Heating Temperature on Gel-Forming Property and Rheological Improvement of Salt-
Ground Meat from Pink Salmon.

Hirofumi TAKEDA ,Toshiyuki IIDA ,Shigeharu NOBUTA and Takafumi NISHIKIORI

The salted surimi paste was prepared from pink salmon with 3% NaCl in the presence and absence of protease
inhibitor or various food additive. When salted surimi paste of pink salmon was incubated at 30°C and 40°C, a
remarkable loss of the breaking strength of two-step heating gel occurred simultaneously with breakdown of myo-
sin heavy chain. But this phenomenon was effectively suppressed by the addition of cysteine protease inhibitor (E-
64) or bovine plasma powder. These results indicated that a remarkable loss of the breaking strength of two-step
heating gel was attributed to proteolysis of myosin heavy chain in myofibrillar protein by endogenous protease in
muscle of pink salmon. It is effective that the addition of food additive containing transglutaminase improved
properties of two-step heating gel. Heat-induced gel of pink salmon and chum salmon was same properties. It is an
effective method that use of food additive containing transglutaminase and bovine plasma powder improve gel-

forming properties.

Pink salmon  Oncorhynchus gorbuscha

-30 A N-[N-
(L-3-trans-carboxyoxiran-2-carbonyl)-L-leucyl]lagma-
tine (E-64)
TG-ase
TG-K
A328 2001 1 11
1 Hokkaido Kushiro Fisheries Experimental Station, Hama-cho, Kushiro,
Hokkaido 085-0024, Japan
2 Hokkaido Central Fisheries Experimental Station, Yoichi, Hokkaido

046-8555, Japan
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Release and recover investigation using cultured juvenile of Paralithodes brevipes. (Short Paper)

Daisuke TSUTSUI , Akihiko SUZUKI , Keiichi NAGASE , and Masakazu ASHIDATE
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Fig. 1 Map showing the study area in
Tomoshiri, the Pacific coast of
Nemuro peninsula.
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Table 1 Results of juvenile release and recover investigation.
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