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ABSTRACT

The flying squid driftnet survey by the Shoyo maru was conducted
from June 27 to August 15 at 29 stations from 39°30'N to 46°30'N and 152°30'W
to 172°30'W in the North Pacific Ocean and at 54 stations for oceanographic
observations (including the 29 driftnet research stations) with the object of
determining any trend in abundance of flying squid resources and collecting
basic data which were required for stock assessment and fishery management in
order to utilize the resources efficiently and of collecting basic data
regarding the distribution of salmonids and marine mammals in the same area.
A total of 100 tans, 50 tans of a non-selective research net (5 tans each of
10 different mesh sizes from 48 mm to 157 mm) and 50 tans of a commercial net
(115 mm in mesh) were used for each operation. For the driftnet operation,
the nets were cast before sunset and hauled immediately before sunrise. The
total number of individuals caught, excluding the dropouts, at 29 driftnet
stations by 2,866 effective tans was 10,972 including 5,856 flying squid and
2,954 Pacific pomfret. The number of individuals of salmonids, marine
mammals, and sea birds caught was as follows, 206 chum salmon, 264 coho
salmon, 9 steelhead, 4 northern fur seals, 3 Pacific white-sided dolphins, and
18 shearwaters. A maximum CPUE value (number per 50 tans) at each station
with the research net on the first cruise (June 27 to July 13) was 1,119 fish
at St. S1 (July 13), and with the commercial net 29 fish at St. 22 (July 11).
On the second cruise (July 28 to August 15), with the research net, a maximum
CPUE value was 1,425 fish at St. 26 (July 29), and with the commercial net, it
was 503 fish at St. 36 (August 4). The surface water temperature at each
station ranged from 12.0°c to 19.2°c and the distribution of salmonids and
flying squid was for the most part separated at the 14°c boundary. The mantle
length of flying squid ranged from 16 cm to 49 cm, and the modes of mantle
length by the research net varied by station, but were observed at nearly 20
cm and nearly 40 cm.
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1.

Introduction

The National Research Institute of Far Seas Fisheries conducted a
survey on flying squid resources using four scientific research vessels in the
North Pacific Ocean in 1989 (Hayase et al. 1989). Of these, the objectives of
the survey by the Shoyo maru were to make clear a trend of flying squid
resources and to collect basic data which were required for stock assessment
and fishery management in order to utilize the resources efficiently and to
collect the basic data regarding the distribution of salmonids and marine
mammals in the same area. We report here the results of cruises by the Shoyo
maru. In this survey, Mr. B. Turnock (U.S. National Marine Mammal Laboratory)
was on board to engage in the sighting of marine mammals and observation of
the fishing conditions of flying squid from Tokyo to Seattle, and Mr. D.
Whitaker (Pacific Biological Station, Dept. of Fisheries and Oceans, Canada)
was on board in order to engage in the sampling of salmonids and to observe
the survey on flying squid from Seattle to Tokyo.

2.

Method of Survey
1)

Research Vessel
Shoyo maru (Fisheries Agency of Japan) 1,362 GT; whole length:

2)

65 m

Researchers
Seiwa Kawasaki (Resources Div., FAJ)
Yoshihiro
Kawasaki (Resources Div., FAJ)
B. Turnock (U.S.A.)
D. Whitaker (Canada)

3)

Period
The first cruise:
Departure from Tokyo: June 20
A fishing survey on the catch and oceanographic observations:
27 to July 13.
Arrival at Seattle: July 19.
The second cruise:
Departure from Seattle: July 23
A survey on the catch and oceanographic observations:
August 15.
Arrival at Tokyo: August 25.
We used all local time for the date.
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June

July 28 to

4)

Areas Surveyed
North Pacific Ocean (39°00'N to 46°30'N, 152°30'W to 172°30'W)

(Fig. 1).
5)

Items surveyed
(1)

Oceanographic Observation

The oceanographic observations were conducted at 54 stations
including the driftnet research stations, and water temperature and salinity
from the surface to a depth of 1,000 m was obtained by CTD. Furthermore, the
current at the surface at the driftnet research station was measured by GEK,
and water temperature and salinity at the surface layer was recorded by
thermo-salinograph every twenty minutes.
(2)

Driftnet Survey

The number of research stations was 29 (Fig. 1). A total of 100
tans, 50 tans of the non-selective squid research driftnet (5 tans each of 10
different mesh sizes such as 48, 55, 63, 72, 82, 93, 106, 121, 138, and 157
mm, hereafter referred to as the research net) and 50 tans of the commercial
net (115 mm in mesh size) was used. For the operation, the nets were cast
before sunset and hauling began immediately before sunrise. The soaking time
of the fishing gear was about 10 hours.
The animals landed on the vessel were recorded as catch and the
animals which were entangled in the nets and dropped off were recorded as
dropouts. The condition (alive or dead) of marine mammals was recorded.
Northern fur seals which were entangled but escaped by themselves when the net
was slacked during the hauling works or escaped when the net was slackened
artificially were recorded as momentary entanglements. When the same
individual was entangled more than once, it was recorded as an entanglement
each time.
(3)

Sampling

A part of the catch of flying squid obtained from each operation was
brought back to the National Research Institute of Far Seas Fisheries as
frozen samples. All dead sea birds were brought back to the Faculty of
Fisheries, Hokkaido University as frozen samples. For dolphins, their teeth,
livers, muscles and gonads were brought back to the National Research
Institute of Far Seas Fisheries as frozen or formalin samples. Scales of
salmonids were brought back to the National Research Institute of Far Seas
Fisheries. In addition, some of the fish were given to Canada as frozen
samples.
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(4)

Body Measurement

The mantle lengths of all flying squid were measured by mesh size
and by sex as much as possible. Thirty fish of each species were selected
randomly by mesh size, and their lengths were measured. Species, fork length,
sex, and gonad weight of salmonids were recorded. For dolphins, their body
lengths, sex and presence of lactation were observed and recorded, and
pictures were taken. For northern fur seal, their body lengths, sex, colour
of their whiskers, and presence of tags were observed and recorded, and
pictures were taken.
(5)

Sighting Surveys

The sighting surveys of marine mammals were conducted from the
bridge of the vessel. The discovery date, locations, oceanographic
conditions, species, number, behaviour, discovery direction, distances (etc.)
were observed and recorded using the same method as used on the salmon
research vessel.

3.

Results
1)

Oceanographic Observation

On the first cruise (June 27 to July 13), surface water temperature
at each station was a minimum of 12.0°C (St. 10) and a maximum of 19.2°C (St.
Sl). For surface water temperature, the isotherms of 15°, 16°, and 17°C were
close to one another, and they were observed at progressively lower latitudes
in the west. On the second cruise, (July 28 to August 15), surface water
temperature at each station was a minimum of 13.0°C (St. 45) and a maximum of
19.0°C (St. 42). Regarding the horizontal distribution of surface water
temperature, there was a cold water area of 13°C and under in waters north of
45°N and 160° to 165°W (Fig. 2). The vertical distribution of water
temperature and salinity is shown in Figs. 3 and 4. Although the Subarctic
boundary (Mishima, 1981) which was represented as the salinity of 34.Cll'oowas
recognized on the 153°30'W line during the first cruise (June 27 to July 13),
it was not evident in waters east of 153°30'W.
2)

Results of Catch

The total catch (excluding the dropouts) is shown in Table 1 by kind
of net and by species. The dominant species in the catch (in number) was
flying squid, and Pacific pomfret, and these two species accounted for 84% of
the total catch (in number).
3)

Distributions of Flying Squid and Salmonids

Flying squid were caught at each station other than Sts. 6, 8, 10,
11, and 16 (Figs. 5 and 6). A maximum CPUE (catch (in number) per 50 tans) of
flying squid at each station was 1,119 fish at St. Sl with the research net
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and was 29 fish at St. 22 with the commercial net during the first cruise
(June 27 to July 13), and was 1,425 fish at st. 26 with the research net, and
was 503 fish at St. 36 with the commercial net during the second cruise (July
28 to August 15). Salmonids were caught at Sts. 6, 8, 10, 11, 16, 35, 43, and
45 (Figs. 7 and 8). The catch (in number) of salmonids was 206 chum salmon,
264 coho salmon, and 9 steelhead. Salmonids were caught in waters north of
41°30'N in June, north of 42°30'N in July and north of 45°30'N in August. The
northern boundary of Japanese squid fishing ground in this area was at 40°N in
June, 42°N (west of 170°W) and 43°N (east of 170°W) in July, and 46°N in
August. Although salmonids were not caught on the south side of the northern
boundary in June and July, one steelhead was caught on the south side of the
northern boundary in August (St. 45, August 11).
The relationship between surface water temperature and CPUE (number
of fish) is shown in Figs. 9 and 10. Flying squid showed a maximum CPUE value
at 18.7°C with the research net, and a maximum CPUE value with the commercial
net was obtained at 14.2°c. There was a trend for CPUE values to be higher,
as the water temperature was higher. Salmonids were caught in waters in areas
in water temperatures of 14.1°C and under. Catches of flying squid and
salmonids were separated bordering at about 14°c of surface water temperature.
4)

Mantle Length Composition of Flying Squid

The mantle length composition of flying squid caught by the research
net at all stations is shown in Fig. 11. The mantle length ranged from 16 cm
to 49 cm, and the modes were found at 20 cm and 40 cm.
5)

Marine Mammals

At St. 4, three Pacific white-sided dolphins were taken incidentally
and landed on the vessel. A total of 4 northern fur seals, 1, 1, and 2 was
taken incidentally and landed on the vessel at Sts. 20, 36 and 43,
respectively. These northern fur seals were all dead when hauled.
In
addition, 8 live and 1 dead northern fur seals dropped off during the hauling
of the nets.
6)

Sea Birds

A total of 18 dead shearwaters, 2 at st. 4, 1 at St. 6, 1 at st. 10,
1 at st. 13, 1 at st. 29, 5 at st. 36, 1 at st. 40, 1 at st. 43, 1 at st. 45,
and 3 at St. 47, were taken incidentally and landed on the vessel. A total of
5 live shearwaters, 2 at St. 6, 1 at St. 43, and 2 at St. 45, were landed on
the vessel and released.
In addition, 1 dead shearwater and 2 live blackfooted albatross dropped off when hauling.

References, Table 1 and Figs. 1 to 11 are in
English in the Japanese document.
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