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My itinerary on this trip to Japan was as follows:

January 31 - 1345, departed Honolulu via PAA 831.
February 1 - 1740, arrived Tokyo.
2-9 - In Shimizu, Shizuoka Prefecture. Attended Japanese

Tuna Research Conference, visited staff members of Far
Seas Fisheries Research Laboratory, Tokai University,
Faculty of Marine Science and Technology, eel culture
farms in Hamamatsu, and the Shizuoka Prefectural Warm
Water Utilization Research Center in Hamaoka City.

10-12 - In Kochi City, Kochi Prefecture. Visited with staff
members of the Nansei Regional Fisheries Research
Laboratory.

13-15 .~ In Tokyo. Visited Federation of Japan Tuna Fisheries
Co-operative Associations, Sanyo Hydrographic Survey
Co., American Embassy, etc.

16~17 ~ In Sendai. Visited the Tohoku Regional Fisheries Research
Laboratory in Shiogama City.

18-21 - In Tokyo. Visited the Overseas Fishery Cooperation
Foundation, the Japan Marine Fisheries Resource Research
Center, Iwatani & Co., Ltd., and met with personnel of
the Universal Marine Consultant Co., Nichiro Gyogyo
Kaisha, Bumble Bee Seafoods Company, University of Tokyo,
etc.

22 ~ 2230, departed Tokyo via PAA 830.

- 1000, arrived Honolulu.
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This trip report is arranged by subject matter. The following subjects
are covered:

A.

The Japanese Tuna Research Conference

The Japanese tuna fishery, its present dilemma

Purse seining in the western Pacific

Japanese southern water skipjack tuna fishery, July 1974-January 1975
Skipjack tuna fishery survey in Micronesia

Capturing skipjack tuna live bait on the high seas

Bluefin tuna rearing experiments in Japan

Use of live bigeye scad, Trachurus japonicus, as longline bait

Antarctic krill

Unusual abundance of eel (unagi) elvers

Japanése coastal fishermen encounter problems with Soviet fishermen
Miscellaneous

1. Sardines
2. Building boom continues for large skipjack tuna vessels

3. Roback -automatic fishing machines

List of persons contacted during trip

THE JAPANESE TUNA RESEARCH CONFERENCE

The Japanese Tuna Research Conference is convened each year, generally
in February, to bring together representatives of various organizations
conducting work on tunas, to discuss the previous year's accomplishments,
and to consider plans for future work. It is conducted entirely in the
Japanese language, but certain foreign institutions are invited to send
representatives. The Inter-American Tropical Tuna Commission (IATTC)

and the Southwest Fisheries Center have sent representatives to most of
the recent conferences.

The Conference this year was held again at the Chuo Kominkan (Civic
Center) of Shimizu City, Shizuoka Prefecture, on February 4-6, 1975.
In attendance were about 200 persons representing the tuna industry



(prefectural and national fisheries cooperatives), national and
prefectural fisheries agencies, fisheries high schools, and univer-
sities. The TATTC was represented by its Director, Dr. James Joseph,
who presented a summary of the work of the TATTC through an inter-
preter, Dr. Ichiro Yamanaka. The IATTC reports are of interest to
the participants since Japan is a member of the Commission. I spoke
in Japanese on the results of our project to transport anchovy from
California to Hawaii to augment the Hawaiian bait supply and help
expand the local skipjack tuna fishery. This talk was well received
and generated a great deal of discussion. This was the seventh time
I had participated in the annual tuna conference.

THE JAPANESE TUNA FISHERY, ITS PRESENT DILEMMA

The Japanese tuna industry this year is facing a major depression,

a situation which has developed following the "oil shock" of 2 years
ago and the subsequent inflationary trend., The problems are com-
pounded by generally declining tuna longline catch rates and depressed
tuna prices. When compared with the 'mercury shock'" of about 4 years
ago, or the '"canned tuna decomposition' problem of 3 years ago, both
of which caused heavy losses to the tuna industry in Japan, the present
situation is considered far more serious. Some sources predict that
perhaps as many as 20% to 30% of the tuna longline vessels will soon
become inactive, many going into bankruptcy. The problem and causes
are complex, but some of the more obvious reasons for the present
state are- these:

1. Tripling of oil prices in the last year.

2. Increased cost of fishing gear (particularly those oil-related
products) and provisions needed for extended fishing operations.

3. Gemnerally declining catch rates throughout the areas of operation.
4, Depressed fish prices in Japan,

5. The virtual closing of the U.S, markets to Japanese exports of
albacore, yellowfin and skipjack tunas.

These problems are not restricted to Japan alone; they affect Korea

and Taiwan and other tuna fishing nations as well. Korea and Taiwan
may be even more affected since their longline vessels fish strictly
for the export market, whereas a segment of the Japanese longline fleet
fishes primarily for the domestic sashimi market. This is not to say
that vessels fishing for the domestic market are not also having their
problems at this time.

The increased oil prices, having gone from $40 to $50 per ton a year
or so ago to the present $110-5130 per ton, have resulted in a daily



fuel cost of more than $400 for vessels that burn about 3.5 tons of
fuel per day (e.g. many of the Korean vessels in the 220-280 ton
category). Added to this is the high cost of fishing gear and other
provisions needed for extended fishing trips. In the meanwhile,
catch rates have been declining in all oceans where these longline
vessels fish., Reports indicate that catches in some areas have now
fallen to less than 1 ton per day of fishing. A recent report from
American Samoa shows that albacore catches have fallen far below a
ton a day. It is easy to see that ex-vessel revenues of $500-$550
per day will not pay for the present high cost of operations.

The longline vessels (Korean and Taiwanese) based in American Samoa
have had to extend their fishing grounds farther and farther away
from the base. Fishing trips have increased in length to about 6
months for the larger vessels of about 250 tons, while 140-ton ves-
sels are out 3 to 4 months. And still many of the vessels are return-
ing to port with less than a full load., A source believed that about
30 Korean vessels will soon leave American Samoa, probably to return
to Korea.

Probably most serious of all is the virtual closure of the American
market to Japanese exports of albacore, yellowfin and skipjack tunas.
Japanese sources reported that the U.S. canners have built up a large
inventory of canned tuna as well as raw materials, and that they are
no longer importing tunas from Japan (and presumably from other coun-
tries) or are offering prices for these fish that are agonizingly low.
They attribute the large inventory to such causes as 1) declining
meat prices in the U.S., and 2) bad publicity given '"contaminated"
canned tuna recently, both resulting in lower tuna consumption in the
U.S. Some expressed hope that U.S. consumption of fish would increase
during the Lenten Season and U.S. canners would then resume importing.

During my visit the newspapers and weekly magazines in Japan were
giving considerable coverage to the financial problems of the Nichiro
Gyogyo Kaisha. They reported that poor management had caused the
company to overextend its operation to the point of near-bankruptcy.

The company president and others in positions of leadership were removed
and replaced by bank officials, and many of the executives were demoted
in rank. The company reported that tuna and skipjack operations were

to be terminated, and that 633 employees connected with this division
would be released.

There are 13 Nichiro-owned skipjack tuna fishing vessels based in Tema,
Ghana, The company decided to tie up all of the vessels, return the
men to Japan, and terminate their employment. Subsequently, however,
the powerful Seamen's Union in Japan has apparently forced Nichiro
Kaisha to retract these plans (according to a news article dated
February 20). One company official told me that these 13 skipjack
tuna vessels had been built especially for operation in the waters

off West Africa and are not suitable for Japanese waters. They are



built with very low freeboard, and fishermen fish off the sides and
stern, but not at the bow as on traditional Japanese skipjack tuna
vessels. The disposition of these vessels is a big problem, he said.

The reasons given for the problems encountered in the Ghana operation
.were 1) low prices offered for skipjack and yellowfin tunas by the
U.S. canner; 2) ICCAT regulations setting forth minimum sizes of yel-
lowfin tuna to be taken off West Africa, which make operations diffi-
cult; and 3) increased cost of operations. Certainly this must be

a simplified explanation of the problems faced by the Nichiro Kaisha,
but it points to the generally depressed condition throughout the tuna
industry.

During the "mercury shock" when the tuna fishery was faced with plum-
meting fish prices and decreased consumption, the Federation of Japan
Tuna Fisheries Co-operative Associations (Nikkatsuren) did much to
ease the problem. The Nikkatsuren carried out an intensive promo-
tional campaign to asgist in the recovery. They also purchased con-
gsiderable amounts of fish, particularly albacore, and held them in
freezers to stabilize prices. As a countermeasure to today's problem
where Japan is unable to export its fish, Nikkatsuren apparently is
planning construction of more freezers in order to purchase and store
away the fish until the present situation eases.

Another serious problem faced by the tuna industry (particularly the
producers) is that they have no direct control over prices. The
depressed prices are attributable, in part, to the import of tunas
into the Japanese markets directly by foreign fishing vessels. Ves-
sels from Korea, Taiwan, and those flying the Panamanian flag (but
manned mostly by Koreans) are delivering fish to Japanese ports.

Such imports of fish amounted to 60,000 tons last year and the amount
has increased year after year. This situation is apparently unavoid-
able under present Japanese law. Because most of these imports are
from Korea, negotiations were carried out recently to see if they
would limit the amount of tuna delivered directly. The Koreans have
apparently agreed to limit the number of vessels delivering directly
to Japan. to the present 160 vessels, or approximately a third of the
Korean longline fleet. No agreement was reached on the amount to be
delivered, however.

The foregoing account is based on scattered information provided by
numerous sources and some of the statements are unverified. It is
certain that the problems facing the Japanese tuna industry are given
‘here in a most simplified form. Nevertheless, the important message

is that the people in the industry consider the situation most serious,
and that the Japanese word "fukyo" (depression) is most c0mmon1y used
to describe the Japanese tuna fishery today.



PURSE SEINING IN THE WESTERN PACIFIC

For several years now, the Japanese have been sending chartered
selners to the western equatorial Pacific to conduct exploratory
purse seining for skipjack and yellowfin tunas. 1Initially, the Japan
Fisheries Agency undertook this work, and it was later carried on by
the Japan Marine Fisheries Resource Regearch Center (JAMARC). It has
now come to the stage where the Japanese consider purse seining to be
commercially feasible, and several commercial seiners are operating
in the western Pacific and in the Coral Sea. Catches are averaging
close to 10 tons per set; the vessels are achieving success in catch-
ing fish in 80% of the sets made. The average catches are lower than
in the eastern tropical Pacific purse seine fishery, but these Japanese
seiners are considerably smaller than the average U.S. seiners, most
being from 250 to 500 gross tons in size.

The Japanese initially found it extremely difficult to successfully
set around the schools as the fish tended to escape before the net
could be pursed. They also found that certain types of schools were
more difficult to capture than others, and that the time of day seemed
to make a great difference., Today, the Japanese belleve that they can
achieve success under the following conditions:

1. Schools must be associated with drifting objects (driftwood, etc.).
2. Sets must be made either early in the morning or .at dusk.

3. Nets must be larger than those used in the eastern Pacific.

Consequently, the fishing masters on the seiners constantly search
for drifting objects and associated schools, and when such a school
is found they often follow it until early morning, tracking it over-
night by marking the drifting object with radio buoy and lights, or
dusk before making their set.

The purse seine nets used in the western equatorial Pacific (area
north of Papua New Guinea) and in the Coral Sea are larger than those

used in the eastern Pacific. The following examples of net sizes
are provided:

Vegsel Area used Size of net
Nippon Maru Eastern Pacific and 110 m deep x 1,025 m long
West Africa (U.S.- or
type seiner) 118 m deep x 1,350 m long
Hayabusa Maru North of Papua New 220 m deep x 1,600 m long
Guinea
No. 58 Tokiwa Maru North of Papua New 250 m deep x 1,960 m long

Guinesa



Vessel Area used Size of net

No. 55 Hakuryu Maru Japan coastal waters 150 m deep x 1,500 m long

for skipjack and or

yellowfin tunas 220 m deep x 1,500 m long
Wakaba Maru do. 220 m deep x 1,500 m long
No. 23 Taikei Maru do. 200 m deep x 1,500 m long
No. 28 Kohoku Maru do. 261 m deep x 2,025 m long
No. 85 Seishin Maru do. 350 m deep x 1,700 m long
(two-boat seining)
No. 7 Konpira Maru do. 240 m deep x 2,400 m long

(two-boat seining)

The results of the most recent charter cruises were reported by JAMARC
as follows:

Vessel: Fukuichi Maru, 500 tons
Survey area: Around the Caroline archipelago
Survey period: June 18-November 30, 1974

First cruise

Departed Yaizu on June 20. Started survey southward beginning around
the Bonin Islands, and worked as follows: June 24-25, south of Haha-
jima; July 1-8, west of the Carolines at 6°-7°N, 141°-143°E; July 9-
15, east of Palau; July 16-August 2, southeast of Palau at 3°-4°N,
136°-138°E; August 7-16, Western Carolines at 4°-6°N, 142°-147°E,

Made a total of 27 sets and caught 229 tons of skipjack tuna, and

53 tons of yellowfin tuna for a total of 282 tons. The catch per

set amounted to 10.4 tons; the maximum catch was 32 tons per set.

A full load was obtained on August 16 so the survey was terminated
and the vessel returned to Yaizu.

Second cruise

Fukuichi Maru departed Yaizu on September 2 en route to fishing
grounds. Started fishing in waters southeast of Palau. Fishing was
not as good as on the earlier cruise. Worked in area 0°-8°N, 135°-
145°E, and on October 7 arrived in Guam, where they unloaded 22 short
tons of skipjack tuna. Only 10 sets had been made for a catch of

22 tons of skipjack tuna and 33 tons of yellowfin tuna, a total of
55 tons.




Third cruise

Fishing commenced on October 12 in the area 4°-8°N, 145°-151°E (eastern
Carolines). Three sets resulted in 18 tons of fish. In waters south-
east of Palau at 2°-5°N, 140°-145°E, 14 sets resulted in 127 tons of
fish. Up to this point, fishing conditions were as poor as on second
cruise, Only two sets had resulted in about 10 tons per set; others
were in the order of 1 to 3 tons per set. However, toward the end

of the survey period, on November 6, a catch of 20 tons was made at
2°N, 144°E. Since it looked as though fishing would improve after
this, the cruise period was extended. The vessel fished until Novem-
ber 18 and returned to Yaizu on November 26.

During the charter period, the Fukuichi Maru fished 53 schools asso-
ciated with drifting objects, and caught 168 tons of yellowfin tuna,
320 tons of skipjack tuna, and 12 tong of miscellaneous species, for
a total of 500 tons. The target catch of 468 tons was exceeded by
32 tons.

According to JAMARC, there are now five or six commercial seiners
working in the Coral Sea (15°S, 147°E) for yellowfin tuna.

The average catches as well as the success rate of seining in the
western equatorial Pacific must be considered in the light of fishing
effort. If vessels avoid making sets during midday, this cuts down
fishing effort considerably. The size of the seiners (small relative
to U.S. seiners) may be the saving grace in this particular fishery.

Because Japanese seiners are so completely dependent upon drifting
objects 1n order to make successful sets on skipjack and yellowfin
tunas in the western equatorial Pacific, Japanese researchers would
like to develop artificial drifting objects that will aggregate tunas
for seining. Studies have already indicated that there is promise in
this approach.

JAPANESE SOUTHERN WATER SKIPJACK TUNA FISHERY, JULY 1974-JANUARY 1975
(From a preliminary report prepared by Mr. Tamotsu Tanaka, Yaizu
Branch, Tohoku Regional Fisheries Research Laboratory.)

July-August 1974 (See corresponding charts.)

Because fishing was poor in the Marianas area, many of the larger
vessels (larger than 299 tons) went south and fished around lat. 3°-
6°N, long. 143°-158°E, as well as around lat. 1°N, long. 168°-173°E.
Initially, the catches ranged from 3 to 20 tons per day, averaging
between 5 and 7 tons, with considerable variation from vessel to
vessel, The first part of August the fishing grounds east of long.
160°E became very unproductive. Vessels shifted westward to lat, 2°-
6°N, long. 145°-155°E, where fishing was gomewhat better; there some



vessels took more than 30 tons per day., However, results were mixed,
and the fishing condition was generally unstable. Of the skipjack
tuna taken, 70%-75% were 3-4 kg fish,

At the end of the albacore season, there were vessels which ventured
eastward from the Emperor Seamount towards the Hawaiian Islands. Thes
vessels reported maximum catches of 20-25 tons per day, but average
catches were between 7 and 8 tons (including small yellowfin tuna).

In this area (Northwest Hawaiian Islands) large skipjack tuna of 9~

15 kg are usually quite abundant, but this year such large fish were
few and about 70% of the catch comnsisted of 1.5-4.0 kg fish.

In August, there were 50-60 vessels fishing in southern waters and
about 20 vessels operating near the Northwest Hawaiian Islands. The
landings of southern water fish at Yaizu during July-August were as
follows:

July.--Twelve vessels unloaded 751.4 tons; the average landings per
vessel amounted to 62.6 tons (including 17.9 tons of small yellowfin
tuna). From the waters around the Northwest Hawaiian Islands, four
vessels unloadcd 721.8 tons, averaging 180.4 tons per vessel (including
101.1 tons of :mall yellowfin tuna).

August.-~Sixty-one vessels unloaded 5,675.5 tons (including 99.9 tons
of small yellowfin tuna), averaging 93.0 tons per vessel. One purse
seine vessel unloaded 192.2 tons of skipjack tuna and 83.5 tons of
small yellowfia tuna. From the waters near the Northwest Hawaiian
Islands, six vessels delivered 655.0 tons (including 55.9 tons of
small yellowfin tuna); the average landing per vessel amounted to
109.1 toms.

September 1974

In September, most of the vessels over 299 tons shifted to the southern
water skipjack tuna fishery and the fishing grounds expanded widely in
an east-west direction. There were 130-140 vessels in the fishery.
Fishing continued to be poor, with daily catches of 2-15 tons, aver-
aging around 4 tons per day. The waters south of the equator were
scouted but no good fishing grounds were located. Although fishing
conditions had been poor since July, considerable numbers of fisgh
schools (with bird flocks) were reportedly being seen 1in waters west
of long. 145°E to the vicinity of Palau. However, the fish were
poor-biting, and the maximum catches were 7 or 8 tons per day. The
average catches amounted to around 3 or 4 tons per day. As in July-
August, the fish sizes were 3 or 4 kg for the most part. In the vicin-
ity of the equator as well as in waters west of long. 145°E, fish of
1.5-2.0 kg generally make up 10% to 20% of the catch. This year,
however, such small fish were reported to be very scarce.
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The water temperatures in the fishing grounds west of long. 150°E
were 29.5°~30,7°C, higher than usual by 0.5°-1.0°C. In these higher
temperatures, the baitfish suffered considerable mortality. In most
years, the vessels report some baitfish mortality around lat. 20°N
when encountering high water temperatures., However, the survival is
usually good thereafter, and the remaining bailitfish can be used on
the fishing grounds. This year, however, the high temperatures on
the fishing grounds appeared to have caused additlonal mortality.
Many vesgels reported mortalities greater than 60%. As a result,
the tuna catches were also poor, and many vessels returned to port
with less than 50 tons of fish. Even those vessels that managed to
maintain their baitfish supply encountered such poor fishing that
they had to ppend .26-30 days on the fishing grounds, thus extending
the trip to 35-45 days.

In September, 50 vessels unloaded 4,310.6 tons of fish at Yalzu for
an average delivery per vessel of 86.2 tons (including 111.5 tons of
small yellowfin tuna). One vessel returning from east of the inter-
national date line delivered 106.5 tons (including 14.5 tons of small
yellowfin tuna).

October 1974

The fishing grounds in October extended broadly from the Caroline
Islands to the northern part of the Solomon Islands., 1In all areas,
vessels reported seeing considerable numbers of fish schools. However,
the fish were not responding well to chumming and catches were poor.
Throughout the Caroline Archipelago, the water temperatures were higher
than usual by 1.0°-1.5°C, being reported at 29.5°-31.0°C., There were
many reports of heavy baitfish (anchovies from Japan) mortality, a
condition that first started In September, The effect of temperature
on baitfish was being felt by all vessels that had gone to southern
waters at the end of the albacore season 1n Japanese coastal waters.

Many vessels fished in the area bounded by lat. 3°~6°N, long. 136°-
145°E in early and mid-October. Towards the end of the month the
effort shifted to the waters north of the Solomon Islands (lat. 0°-
3°S8, long. 150°-~156°E). The catches improved some, but there was
still considerable variation among vessels, and fishing conditions
continued unstable, Only a few vessels returned to port with catches
exceeding 100 tons. In early and mid-October, the maximum catches
were reported to be 10~15 tons per day, averaging 3-4 tons per day;
towards late October, the maximum catch was 32 tons, averaging 5-6
tons per day. The skipjack tuna ranged in weight from 1.8 to 3.5
kg, and averaged 2.5 kg. There were about 120 vessels fishing in
southern waters during the month,

The fishing grounds in the waters extending from the Gilbert Islands
to the Marshall Islands, usually good at this time of the year, turned
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out to be very poor this year. Fishing was particularly poor in the
Marshalls north of 1lat, 8°N, where schools were reportedly very scarce.
in waters south of lat. 7°N, fish schools were also scarce but were
better biting and catches of 7-10 tons per day were reported. There
were 10-15 vesgels in the Gilberts-Marshalis area.

On the other hand, vessels fishing east of the international date

line reported good catches of 18-32 tons per day. The water temper-
atures in the area ranged from 28.5° to 29.2°C. The fish sizes ranged
from 3 to 7 kg.

In late October, two skipjack tuna vessels went to the Coral Sea to
handline for tumas. These vessels caught 60 tons and 18 tons, res-
pectively, of bigeye and yellowfin tunas. Two purse seiners in the
Coral Sea reported taking a total of 200-250 tons of tunas.

In October, 96 vessels delivered a total of 7,913.3 tons of fish,
averaging 82.4 tons per vessel. At the same time last year, 83 ves-

sels landed 10,374.8 tons, averaging 131.0 tons per vessel.

November 1974

Within .the area bounded by lat. 2°S-53°N, long. 141°~146°E, the
northern and southern boundaries provided good fishing and many of
the vessels began shifting their efforts accordingly. The maximum
day's catch was reported at 30 tons; the average catch was around
4-~5 tons per day in both areas. The skipjack tuna were 2-6 kg in
size, Most of the 35-40 vessels fishing there were large.

In the vicinity of the Gilberits at lat. 1°-2°S8, long. 172°-174°E,
good fishing occurred for a very short time. Soon thereafter, good
fishing was reported at lat. 4°N, long. 168°-169°E, where toward
late November catches of 30 tons were reported. There were 50-60
vessels in the vicinity.

Some vessels worked farther to the east of the international date
line than they had in October, and reached the vicinity of lat, 5°-
6°N, long. 163°W. But they fished mainly around lat. 5°-7°N, long.
168°-171°W where the water temperatures were 28,2°-28,3°C. Maximum
catches were around 50 tons per day. The size composition of the
skipjack tuna was as follows: larger than 6 kg, 24%; 4.5-5.9 kg,
72%; 2.5=4.4 kg, 4%. Thus, virtually all of the fish were large,
weighing more than 4.5 kg.

A vessel entering the port of Makurazaki reported sighting numerous
large schools of very small skipjack tuna (around 10 cm long).

In late November, the No. 3 Inasa Maru from Tago in Shizuoka Prefecture
and three other vessels caught considerable amounts of doku-uroko




ibodai, Tetragonurus atlanticus, around a night light at lat. 3°N,
long. 161°E, where the water temperature ranged from 29.0° to
29.4°C. Using this "high seas'" baitfish, the vessels experienced
good results in skipjack tuna fishing. This is probably the first
time that baitfish has been taken in quantity on the high seas in
southern waters. It is desirable to conduct detailed studies on
this potential baitfish resource in the future.

December 1974

Five separate fishing grounds developed during the month as follows:
1. Lat. 9°-17°N, long. 130°-~135°E

Most of the vessels fishing in this area were from Kagoshima
Prefecture, but a few were from Mie Prefecture. 1In early
December, the main ground formed at lat. 17°N, long. 133°-134°E.
The ground gradually shifted southward. Later in the month it

was at lat. 9°-10°N, long. 131°-133°E. The maximum catch amounted
to 20-25 tons and the average was around 7 or 8 tons per day.
Fishing conditions were stable; the skipjack tuna weighed 5-6 kg.
There were about 30 vessels in the area.

2. Lat. 2°S-5°N, long. 139°-145°E

In this area, the fishing grounds formed along the northern and
southern borders similar to the previous month. Fishing was
rather poor with a maximum catch of 25-30 tons per day and an
average catch of 4 or 5 tons per day. Fish schools were report-
edly numerous, however. As for fish sizes, the skipjack tuna
taken along the southern border weighed 3-5 kg; those along the
northern border were 3-6 kg. The fish along the southern border
were somewhat larger than in other years.

3. Lat. 3°-6°N, long. 164°-170°E

There were 30-40 vessels fishing this area; the average catch
amounted to 4-5 tons per day. The maximum catches were around
18~20 tons per day. The skipjack tuna weighed 3-6 kg.

4, Lat. 5°-8°N, long. 172°-176°W

The water temperature in the area was 28.0°-28.3°C. Fishing
continued to be poor through mid-December. There were 15-20
vessels venturing eastward to this area. Towards late December,
the catches reached about 20 tons per day. The vessels reported
winds of force 3 or 4 in the area. Some experienced rather good
fishing and five or six vessels returned to port with full loads,
The skipjack tuna size composition was as follows: larger than

6 kg, 2%; 4.5-5.9 kg, 51%; 2.5-4.4 kg, 43%; 1.5-2.4 kg, 1%.
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Lat. 79-9°8, long. 150°-155°E

The water temperature in this area (Solomon Sea) was 29.1°-30.0°C.
Fishing grounds developed about 2 months earlier than in previous
years but catches were poor, with a maximum of 20 tons per day
and an average catch of 4 or 5 rons per day. The skipjack tuna
weighed 1.5-~3.5 kg; there were five or six vessels fishing this
area.

January 1975

Fishing grounds developed in four locations:

1.

Lat. 7°~9°S, long. 150°-155°E

The water temperature in this area (Solomon Sea) was 29.2°-30.0°C.
Through mid-January, the catches were exceedingly poor, with ves-
sels reporting catches of 3-5 tons per day. In late January, the
fishing improved and catches of 10~20 tons per day were seen here
and there. Numerous reports were received of scnools associated
with whale sharks. Fishing such schools, the proportion of gmall
yellowfin tuna and small bigeye tuna of 3-7 kg increased to 5%

to -107% of the total catches.

The skipjack tuna size composition was as follows: larger than
4.5 kg, 5.5%; 2.5-4.4 kg, 55.5%; 1.5~2.4 kg, 39%. There were
30-40 vessels fishing the area.

Lat. 2°S, long. 152°-160°E

Water temperature in the area was 29.2°-29.5°C. Most of the
schools were associated with bird flocks. Catches averaged around
5 or 6 tons per day, with a reported maximum catch of 25 tons.

In late January, catches improved to around 8-13 tons per day and
fishing conditions continued to be rather stable. The skipjack
tuna were mostly (80% to 90%) between 3.0 and 3.5 kg. There were
30-40 vessels in the area.

Lat. 8°S, long. 161°-163°E

The water temperature was reported to be between 29.0° and 29.5°C.
in this area located north of Guadalcanal. 1In late January, the
catches awveraged 7-8 tons, and the maximum reported was 20 tons
per day. Some vessels moved to this area from farther west,

until there were 10-15 vessels fishing here. The skipjack tuna
taken were 3.0-3.5 kg in size.
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4, Lat., 6°N, long. 175°-177°W

The water temperature was 27.0°C. Weather conditions were
unfavorable with winds of force 3-<4 prevailing. 1In late January,
catches were up to 30-49 tons in some cases and three vessels
returned home with total catches of 190-220 tons. The skipjack
tuna size composition was: larger than 6 kg, 17%; 4.5-5.9 kg,
62%; 2.5~4.4 kg, 20%; and 1.5-2.4 kg, 2%. There were around 20
vessels fishing this area.

In general, fishing conditions during the July 1974-January 1975
period were quite poor throughout southern waters as compared with
the previous year. The reasons can be partially attributed to heavy
bait mortalities, at least during September and October 1974. Fur-
thermore, though vessels reported sighting numerous schools, they
found the schools generally "poor biting."

SKIPJACK TUNA FISHERY SURVEY IN MICRONESIA

For the last several years the Japan Marine Fisheries Resource Research
Center (JAMARC) has been conducting skipjack tuna fishery surveys in
various places in the Pacific., In 1972 and 1973, JAMARC sent a char-
tered skipjack tuna fishing vessel to survey the waters of New Hebrides,
New Caledonia, Nauru, Tonga, and Wallis Islands. The results were
generally poor, as I reported in last year's trip report. JAMARC
concluded that of the various islands surveyed for live bait and for
skipjack tuna fishing, New Caledonia held the greatest potential.

The insufficiency of baitfish was generally the principal problem.

Even in New Caledonia, JAMARC researchers found baitfish to be rather
scarce.

In 1974 JAMARC chartered the No. 20 Akitsu Maru, a 190-ton skipjack
tuna vessel, to survey Micronesian waters. The survey period extended
from July 1 through October 15, 1974. The following is the report on
the charter cruise:

The vessel departed Kurihama on July 4 and fished for 6 days in

waters between the Bonin Islands and Saipan. Fishing was poor and

the catch totaled only 8 tons. The vessel entered the ports of Saipan
(July. 15-19) and Truk (July 22-24) and discussions were held with local
authorities regarding the fishery survey of the Truk area. However,

no definite agreement could be reached so the survey of Truk was tem-
porarily suspended.

On July 26, the vessel entered Ponape, and again the officers met
with local authorities. Here, the local authorities were quick to
agree on the survey plan. The survey of Ponape was conducted between
August 5 and October 5 following the successful negotiation,



oOLi
$L61 A0

i -

0!

L - - .-
«0
e e e e e
|
S S
: i
e e e P JE ?\.I..&,Lif.leanh p

MR 4

s e Rt~
-'li.x-.l‘ b e - St T ‘m . ey
e ey e o S L S U SO S S ’

m

!

!

i
U S .. y . g e ::w-;ﬂfilu.«.ycl,iu : e e mllli;!...]it [
T S Y ™ NS % O S H A B

< f

] Ty T * :

T T
P L A N A O A T U S S S
; T £ .

L el et SECRSEICIPRU SRS SIS S S,

i s e R

o ; oo T i : . )
ORGSR GG NS SRY SRR S SO GRCURU S S PR GTY SN DRI S0 NIRRT SO . SRS BT SR T el




)

.61 .rw303<

-2 quee R A gry

' l oL

T L A AN

S =
SR SISURIIS S
i

T S S

) L Lo : . . . . - il
N , T CTTTa o < SIS & ) @ - ?r_v
Yv. - T . H . ' : T ’.' . N T W. A u l\l-
G AU O S U Y U U S AR T .‘4;.:! 4,
_ S , f

T . i i - - L =

T = 3

&

b . il _ N ! L -
i s P . ; ' i <l s T w
H i . i3 N
e e o e e g e e - — > — U L ! .. S -
' | [ [ . . :
— e e i - i i . :
: Cod ;

S S S T S DU SN SO SO N S SRS A S R
_ . o i [ T S R oo ; , B A
! : . : ! ‘ L ! L i N i i P h i H
' 1 : ! T O
: . - ' { i . T
- - “ ~ i ~ H ! N ' 4 ! . !
T ; o T bl RIS - - .
: ' ¢ Lo A T T T
. . i 1 t 1 ! i H | i i m
R _ . L ; . L i L
: : R i ; T H Sy
. : I ; i ; f R o L
T — T e - — —
o [ N ; : i ] v
: P ; b Lo
. I

s b et et . I e e e e

VRS

- LI!I‘ﬂA [EESURSNER

LR ‘ ’ e ! P L
e e e e

B3

SO R P S i 4 P ; S R

) L
§

NS SRS SO T S S




o

rb&

¥ | R

%

X




<0l

0Ol

04|

o081

wBs o - Fre

T

; U ,. !
.61 4380120 | SRR AR B

. I ”

IR _ b L

+ w | : “ — v 1 4 # N . - IWI -
R ! ) !

- T llFxITIllllMli”!x‘IA|I,“leAI T 11T anlVlvlmerlv4‘l\. - \\l.VAln.vwwA”\wv,11»r\row ‘w
— i L” . 1

Lo
>

! M R ) . R [
H
' { -
Ll i . ¢
- & hd ¥ ' _* _,_ \.., . ' .
\ ;
P e T e i [
; : L
; e o ® 6T 60
8 ¢ L 0 -

,,_ﬁ(i,

RN N AOE AR P P g S N

L
0
i
A o
) Lo
' !
+ T
: i : ! ;
—~ ||Ivll|l|||vVITIITII!lJlI'lII\IV\T|l|ll\vl 11_.||JIVL_’| - ‘llﬂr B -
¢ | . b [P Jl.i.‘il_|ﬁ.l.
' ; ; T
+ N 1
. B it D
: | : : i - :
f 5 ] ; L
i | : ! ﬂ . R S
T < ' > g [
H ﬁ ¢ i I | '
i . ! ;
: W : [ e
! i N -
" _ R e
; : L | R :
: i H ! ﬂ :
: ; i b ! :
; ‘ : ; — LT
: I . P v 4R Lo :
o ' 1 : — v S -
1 1 | P A= I ! :
P SN R S (P (o B R s nib SRt |._.. |||||||| ruu_rnyv [ ;;.ﬁvl - 4.1‘,-. 4,‘,“,.. Sopeenbes -d--4--
. | @ - g — } ; : R V;v:ﬁt ;
] ; ¥ t i ' i v .
- : P I ‘ Coidd :




o QL <081 2041 209!
P16l MBBNIAON | e ST (N F A R - NS -

[.TT; — T

I

)

. : B .
\IqllL\ll,ﬂllﬂfiwi e — ————— e -
i . Lo T T i i
— ik . .o e R

' M
. - e I B e B
NSRS SR I B SO B ®
L S i R H !
b e SRR . b . — . — - - -
. o PRV . : . o
—t —-—- - J— + i H :
i 7 — ! ' ' . : R -
i v H i H H B .
- e e [ i ' B i i B |
T T T e H T T N + v ~ T -
' I
v

1y . ,1 :
- i T
|

el

S A S S S O . .o I
B K U G SR SN S

NS A S D S

— B e + - - .- -
i b T e
TTTTT Y T T e e - o T - - s lwlm [a]
, ‘o @
R e s i e v - Gyt -
i A N - -
e W E
"o
DR S — e i o e




0L «081 oQL|

, I 4 : <0

»261 43GN0 |- T et S JI@
ﬂ M m : v u % ' b PT , Uﬁr\ J ‘W.Jm .

L | RN I ; N ERAN
] 1L RRITREN

il S »Mﬁ: v;T|IW|v.. b

1
.
\
‘
-

»

—
A )
¢

L

'

1

'

.

<

o0

PN
L

o0l

i !
7 W
S ;-;; ........ -- s lisiboledoel
| : o
I A -
L LY e .
Pl Y S BN
REREE : NENEEE
T : - i -
— . T

+
T

4—

SN O A

v
T T

\T\\T!A‘\A.A\

i

i

+

1

1

v

1

1

|

!
—y—

'

L

i
—_

i

1

+

I

L

i

I

(

'

Il

T

I
‘{.__

]
— .

1
-1

I

1

L

|

1

|

—d -t

o

I “ ol S S § L L
Hm _w,, T _ | _ﬂpl_[mrti, e e N U S EN S RS
. ) R i B e %
1 O I 0 0 S R R SN S C ST Ao S e IR R e R
02 — ” , L RN L - Sl b |
I W _ J ! T , T o , T
K ; | — e e SRR R INECREENEN
- S NI Lo B ]
u " , R R RERE S,
N L H ] i ,‘TW i ;, o_|A ' ﬂl;.;L,
; | e T T T
o I : ' i ; B H T
bbb Lol ] _;T_:ft - A R ERNRN
o . i ¢ i : i )
BERES i = SEERERES , :
H ‘ ! It ! ! Lo \h i L W




041
G161 ANVNNVP -
IBEEREN ﬁ

o0i

L | L
! T 7
P ! ! l....ﬂ.-
I ! !
e L
H : ! , ;
; i )
. -4 ; ;
L A 1 I
0 G
SR N
+ i FE P
[T ! ' b ; T
N H ; | .
“ w P T _ m
- H i )
R i
) : ! ‘ : _ M
.,o - |J.,v\ Tx..u.ix,n oot _,T
N maman e
! ! | _1L1
‘J 4_ T T
; A ————+
\_w [N [ A i !
i ! ™ ;
Ot —— Ll
— AR A=t
|l T !
T T T T
T
i j w\ﬂ _
; ;
- m |
Lo ;
; % ! : s
:;-.T;..T--:ﬁ.*-..v- BES L 1
L 4 ARERRERS -
ﬁ | " - A
R | " T
w T
_ !




22

A bait survey was conducted by sampling with a stick-held dip net
(bo-uke ami) 79 times, beach seine 10 times, and drive-in net (oikomi-
ami) 8 times. The most successful method was the use of the stick-
held dip net at night on baitfish attracted to a night light. A total
of 1,056 buckets of baitfish such as engraulids, clupeids, and atherin-
ids (3 kg per bucket) were taken. The beach seine during the day
caught 13 buckets, mainly of carangids and engraulids. The drive~in
net, which is considered a difficult bait-catching method, resulted in
only one bucket of baitfish. The latter method is used to catch reef-
fish such as apogonids.

Skipjack tuna fishing was conducted over 34 days during which 116
schools were fished for a total catch of 34 tons of skipjack tuna,

and 0.2 ton of yellowfin tuna., The results were disappointing since
the cruise target had been set at 105 tons. Observers cited the fol-
lowing reasons for the poor showing: Bait was scarce and sufficient
quantities could not be taken. This often precluded the vessel from
fishing during the best hours of early morning and late afternoon.
Furthermore, some of the baitfish (anchovies in particular) were very
weak, some were stronger but too scarce (clupeids), and some, although
rather plentiful and strong, were too large in size (carangids).

JAMARC officials reported that they have received excellent cooperation
from local officials and that they are being asked to continue the
survey in Micronesia.

CAPTURING SKIPJACK TUNA LIVE BAIT ON THE HIGH SEAS

The well-being of the skipjack tuna pole-and-line fishery is dependent
to a very large degree on how well and how long live bait can be main-
tained aboard the fishing vessels. For example, from 1973 to early
1974, the long-ranging skipjack tuna vessels were returning to Japan
from southern waters with full loads of skipjack tuna, one vessel
after another. However, beginning in the summer of 1974, perhaps

due to unusually high water temperatures, the vessels began to experi-
ence heavy bait mortalities. Vessels began to report bait mortalities
of 30% to 70%, and many vessels returned to port with very small catches.

Because live bait is so vitally important, the Mie and Shizuoka Pre-
fectural Fisheries Experimental Stations have been devoting consider-
able effort toward the problem of maintaining baitfish on skipjack
tuna vessels, They have worked on various approaches (as I have
reported on some of my past trip reports) but the problems are far
from solved at this time.

Because of the importance of live bait, however acquired, in skipjack
tuna fishing, a recent occurrence created considerable stir among the
industry people. A skipjack tuna vessel from Shizuoka Prefecture
reported catching baitfish on the high seas. The No. 3 Inari Maru
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(299 tons), at 3°51'N, 161°15'E, managed to capture 50-60 buckets
(3 kg per bucket) of a fish the Japanese call doku-uroko ibodai,
Tetragonurus atlanticus, that had gathered around the light of a

500~W lamp. The location was the eastern Carolines, about 180 miles
south of Ponape. Using this baitfish, the vessel managed to capture
10 tons of skipjack tuna.

When informed of this, two other vessels from Shizuoka Prefecture,
the Tagoshima Maru (299 tons) and the Yasufuku Maru (299 tons), also
managed to catch this baitfish in the same general location,

Researchers believe that these fish, coal black in color, probably
inhabit deep water. They were 4-7 cm in length and appeared to be
a very satisfactory live bait for skipjack tuna fishing. They swam
slowly at the surface when chummed and were readily fed upon by the
tuna. Furthermore, it was possible to maintain these fish in bait-

wells at least up to 16 days. The Japanese reported the need to study
the distribution of these fish, their seasonality, and whether or not

they can be taken in reliable quantities to further skipjack tuna fish-
ing in southern waters.

BLUEFIN TUNA REARING EXPERIMENTS IN JAPAN

A program of "tuna culture and rearing" was financed by the Japan
Fisheries Agency in 1970 with national, prefectural, and university
laboratories involved in a cooperative effort., The lead agency was
the Far Seas Fisheries Research Laboratory in Shimizu. This was a
3-year program which ended in 1973. However, before its termination,
considerable progress had been made. Many of the species of tuna
were successfully fertilized artificially, eggs hatched, and the
larvae reared to a certain size. Tunas were also reared from young
taken in the wild. This was the case with the bluefin tuna: young
fish taken in traps or by surface trolling in coastal waters were
held in net enclosures, fed, and reared for as long as possible,
Originally, the difficult problem was to get the captive fish to
feed during the cold winter months. Thus, the first hurdle was to
"over~winter' the fish while maintaining some growth. The heavy
mortality with the onset of cold temperatures remained a major prob-
lem. Nevertheless, several of the research facilities reported
various degrees of success in this effort.

Although the Kochi Prefectural Fisheries Experimental Station in
Kochi, Shikoku Island, was not part of the original program, research-
ers there are also conducting rearing experiments. Kochi is ideally
located for this project since winter temperatures do not fall below
15°C. Bluefin tuna generally cease feeding when temperatures go
below 15°C, The rearing facility is located in Komame, Kochi Prefec-
ture, near the southwestern tip of Shikoku Island. Komame is bathed
by the warm waters of the Kuroshio, and the bay is blessed with an
excellent circulation of clean oceanic water.
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Young fish are captured by surface trolling or in traps generally
during the latter half of the year. Fish smaller than 0.3 kg are
found to be the hardiest for rearing purposes. The young fish are
placed in the kowari (net enclosures) set up in the bay at Komame.
They begin to feed in 3-7 days. The kowari is octagonal in design,
4.2 m to a side, 6 m deep. In general, growth of bluefin tuna is
found to be very rapid. The fish grow from 0.1-0.2 kg to 2.5~3.0 kg
in 6 months and to 10 kg by the end of the second year. The growth
after the second year is estimated at 25-30 kg by the end of the
third year, and 40 kg by the end of the fourth year.

The researchers reported that bluefin tuna rearing has a big advantage
over yellowtail rearing (the latter is carried out commercially on

a rather large scale in Japan). For example, they noted that bluefin
tuna growth rate is much faster than yellowtail growth. Also, conver-
sion of food to body weight is better in the case of the bluefin tuna
(it was reported that 6 kg of food adds 1 kg of body weight in bluefin
tuna whereas it requires 8 kg of the same food to add 1 kg of body
weight in yellowtail)., Both fish are fed on mackerel, sardines, and
the like.

Organoleptic taste tests have shown that bluefin tuna reared for 2
years were very similar in flavor and overall quality to fish taken

in the wild, although fish reared only for 1 year were found wanting
in flavor. The biggest advantage to bluefin tuna rearing is that they
can be marketed at about 4 times the market price for yellowtail.

Test marketing has shown that there is ready acceptability of fish
reared for more than 2 years.

Although many fishermen who are now rearing yellowtail are beginning
to show considerable interest in bluefin tuna rearing, many problems
remain before the latter can be made commercially feasible. Unlike
yellowtail, no large quantities of young bluefin tuna can now be taken
to start a commercial rearing operation. Another problem is that
bluefin tuna require much better quality oceanic water than do yellow-
tail. They are more readily susceptible to mortality from heavy run-
offs or deteriorating water quality in the rearing area. In spite of
these problems, the Japanese are optimistically looking to the day
when commercial rearing of bluefin tuna, and perhaps other high quality
tuna species, becomes a reality.

USE OF LIVE BIGEYE SCAD, TRACHURUS JAPONICUS, AS LONGLINE BAIT

Last year I reported on the use of live bigeye scad as longline bait
in Oita Prefecture. 1In discussing this matter with researchers of
the Nansei Regional Fisheries Research Laboratory, I learned that
longline vessels of Kagoshima, Miyazaki, and Kochi Prefectures also
use live bigeye scad as bait. These are the smaller coastal longline
vessels, mostly under 20 tons.
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Apparently, the fishermen of Miyazaki Prefecture were the first to
use live bigeye scad in longlining. They began experimenting with
this live fish as longline bait in experimental fishing for the
dolphin, Coryphaena hippurus. Because it also did so well on tunas,
this use has become quite widespread. Today, fishermen claim that
live bigeye scad results in better than twice the catch rate obtain-
able with frozen bait.

Recently, however, bigeye scad has become a very expensive market
fish, In Oita Prefecture, for example, where they have been rearing
this fish for use as longline bait, the trend has been towards market-
ing it as food fish rather than as longline bait. If the price for
this fish stays up, it will undoubtedly be used less as longline bait
in the future. Coastal longline fishermen may experiment with other
species,

ANTARCTIC KRILL

According to the Japan Marine Fisheries Resource Research Center
(JAMARC), many nations indicated interest in the Antarctic krill
resource during the October 1974 FAO meeting in Rome. As a result,
FAO will begin to include krill harvest in its annual world fishery
statistics, and information on the krill resources, survey results,
etc. will be disseminated through FAO. The krill is an important
unutilized resource that has the potential of solving some of the
world's food problems.

According to JAMARC, there are about 80 species included among the
"krill," 30 of which are euphausiids, A good example is the Euphausia
superba. This species grows about 3 cm per year and reaches a size

of 5«6 cm in 2 years., It spawns from November through March, with
each female spawning from 2,000 to 30,000 eggs depending upon its
size. Life-gpan is believed to be about 2 years.

The krill is the principal food of the baleen whales in the Antarctic,
The resource has been variously estimated from 100 million to 600
million tons; some estimates have been much larger. The maximum sus~
tainable yield has been estimated at 50 million to 100 million tons,
No matter, {t {s true that the krill resource is very large.

These tiny animals occur in swarms or patches which have been esti-
mated to range from a few meters to as much as 10 km across. The
swarms apparently appear at the surface during the day and sink at
night, They are abundantly distributed between lat. 60° and 75°S,
particularly in such locations as the Weddell Sea and the Scotia Sea,
in waters with temperature ranging between 0.3° and 2.0°C,
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The Japanese and the Russians are probably equally advanced in krill
harvesting techniques today. Both report catching 1 or 2 tons per
trawl tow, and catching as much as 10 tons per tow in exceptional
cases, Both are using the midwater trawl, making tows between the
surface and about 70 m in depth. The Russians are scouting for krill
patches visually, while the Japanese report scouting visually as well
as with fish finders. The Soviets are said to have about three stern
trawlers of the 3,500-ton class harvesting krill.

JAMARC has for the last 3 or 4 years sent a chartered stern trawler
to the Antarctic. The report on the present charter cruise is as
follows:

Vessel: No. 11 Taishin Maru, 1,500-ton stern trawler
Survey area: Antarctic Ocean (Weddell Sea)

Survey period: October 30, 1974-March 31, 1975

On November 1, 1974 the vessel departed Cadiz, Spain and entered
Cape Town on November 26 to make final preparations. Departed Cape
Town on November 29 and arrived on the fishing grounds on December

4, Started searching for krill patches using fish finder. Fishing
began on December 6 at lat. 63°~65°S, long. 55°-66°E (northeast of
Cape Ann, Enderby Land). Fished until the end of December, and in
22 days trawled 166 times, resulting in a catch of 262 tons of krill,
The largest catch per day during the period amounted to 25.7 tons;
the best catch in a single tow was 7.1 tons, :

JAMARC reported that as of February 15, 1975 the vessel had taken

961 tons of krill. As far as catching technique is concerned, JAMARC
officials are quite satisfied with progress made over the last 3
years of exploratory work. Although several types of nets had been

prepared, only the midwater trawl seemed to work efficiently. It
also had the advantage of being able to fish in winds of up to force

6 or 7. The midwater trawl had a mouth opening of 10 x 10 m; total
length of 48.7 m. Trawling was done using special otter boards made
of aluminum alloy of neutral buoyancy, 3.6 x 2.5 m in size. The
method of towing was the same as in regular trawling but the towing
depth was adjusted by changing warp length or ship's speed. The
average towing time was about 45 minutes at a ship's speed of 1.7
knots. The catch per tow averaged around 1 ton. Both the Russians
and the Japanese have found the best fishing to occur in January.

The Nippon Suisan Company, a large Japanese fishing firm, recently
sent its 3,600-ton stern trawler, Aso Maru, to the Antarctic Ocean
to fish commercially. The reported catch was 1,600 tons of krill.
The company is now working on product development.

The problem remaining at the moment is product processing and
utilization. It has already been learned that krill frozen
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immediately after capture tends to lose much of its nutritive body
fluids when thawed., A better method is to boil the krill before
freezing. As for utilization, the Russians have developed a product
called "krill paste" which is being marketed in frozen blocks. This
paste reportedly has a very fine flavor and the odor of shrimp, and
is a product very well accepted by consumers for flavoring salads or
mixing with butter or cheese. The Russians are also using the krill
to make meal as well as a product called “pressed cake."

The Japanese have sent samples of krill to various laboratories to
work on product development. As of now, some use has been made of
krill as soup stock, or as tsukudani, where krill is cooked in soy
sauce, Work is proceeding on using krill to manufacture “FPC," or
protein concentrates. JAMARC is interested in developing products
that would have universal appeal rather than something that would
be suitable to the Japanese palate alone,

Undoubtedly, krill will figure more importantly in the future as
the problem of feeding the growing world population becomes more
critical. Several other nations have indicated interest in the
krill. West Germany and Norway are now planning to dispatch survey
ships to the Antarctic during the next krill season,

UNUSUAL ABUNDANCE OF EEL (UNAGI) ELVERS

Although the most recent statistics are unavailable, I have heard
that in 1970, the annual consumption of unagi in Japan amounted to
around 30,000 tons. Of this amount, Japan was able to produce
20,000 tons, and the remainder had to be imported, Furthermore, it
was reported that of the 20,000 tons produced domestically, 17,000
tons comprised "cultured" eels, and 3,000 tons were fish taken in
the wild. The remainder came from Korea and Taiwan. Eels are one
of the favorite food fishes in Japan, and are served at specialty
restaurants. Today, the Japanese are often heard to say that unagi
dishes are now so expensive that they can rarely afford to enjoy
them. The reasons for the high prices are the scarcity of "wild"
eels, the high cost of “culturing" (in effect, it is "rearing"
rather than "culturing'"), and the need to import elvers for rearing.

In recent years Japan has been depending more and more on the so-
called cultured eels where elvers are reared to marketable size.
Because of the shortage of elvers in Japan, they had to be imported
from such countries as France, Spain, South Korea, and Indonesia

at very high prices. During my visit to an "“eel culturing cooper-
ative" in Hamamatsu, Shizuoka Prefecture, I was told that prices of
elvers reached a record high of 400,000 to 500,000 yen per kilogram
(3627 to $784 per pound) a few years ago because of general scarcity.
In February 1975, during my visit, prices had fallen to 15,000 yen



per kilogram ($24 per pound) and even lower in places. The reason
for this great decrease in elver prices was the unusually high abun-
dance of elvers in Japanese coastal waters this year,

For the first time in 10 years, elvers have appeared in great quan-
tities off the Pacific coast extending from around Shikoku Island
to the vicinity of Shizuoka in Honshu. 1In Shizuoka, the elvers
first made their appearance around December 1974, about a month
ahead of the usual elver season, which extends into March. At Lake
Hamano, about 50 km west of Shizuoka City, fishermen are busily
harvesting elvers by using set nets (teichaku ami) placed just
inside of the lake entrance. According to the officials of the
cooperative, fishing is done at night, as the incoming currents
sweep the elvers into the large net. The cod end is lifted at
hourly intervals to remove elvers caught in the net. No lights

are used.

After some initial mortality the elvers apparently do quite well,
with about an 80% survival. They are taken to the rearing areas
where they are held in cages, 2 kg of elvers to a cage, suspended
in fresh water. These transparent elvers, 5-7 cm in length, are
said to be about a year old when captured. They change color in
a few weeks, becoming quite dark and nearly doubling in size. As
the elvers grow they are transferred to larger rearing ponds and
fed regularly on specially prepared powdered food. Adults are fed
mackerel and other fish.

During winter, the rearing ponds are heated to about 25°C to induce
feeding and rapid growth., The water is aerated by stirring with

a paddle-wheel contraption. The elvers increase in length to 20-30
cm in 2 years. (According to one official, this amount of growth
requires 10 years in nature.) The eels are marketed soon thereafter.
When asked about spawning grounds, the official replied that these
eels are believed to be spawning in the vicinity of Taiwan, but that
there may be some spawning also off southern Japan, with elvers being
swept north along the Kuroshio. The low prices for elvers may not
affect the retail prices of eels too greatly since rearing costs
continue to be very high, particularly the cost of fuel oil neces-
sary to heat the water in the rearing ponds during winter. (Many

of the details given in this section were recorded during my inter-
view with the cooperative official, but they are unverified and may
contain errors in detail.)
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JAPANESE COASTAL FISHERMEN ENCOUNTER PROBLEMS WITH SOVIET FISHERMEN

On February 17 I saw a television newscast showing Japanese coastal
fishermen demonstrating in large numbers, asking the Govermment to
intervene in their behalf in regard to the problems they have been
encountering with Soviet fishermen. The news report indicated that
Soviet trawlers off Kinkazan (northeastern Japan) were damaging nets
used by Japanese coastal fishermen, thereby causing painful financial
losses. Later, I learned that 30-40 Soviet trawlers were fishing
around huge mother ships of 20,000-30,000 tons just over 3 miles from
the Japanese coast. By mid-February, the fleet had moved southward

to off Choshi (approximately the latitude of Tokyo), where they were
harvesting mackerel by stern trawling. Japanese Coast Guard heli-
copter crews reported sighting several fleets of trawlers just outside
of the 3~mile zone. They reported that mackerel fishing was being done
by stern trawling, and that the catches were being processed on board
the mother ships (canning factories). Heads, tails, and entrails of
mackerel were being tossed overboard.

The Japanese fishermen reported that their small vessels (30 tons in
size) are absolutely no match for the Soviet trawlers, which are about
400 tons in sizz. They have already sustained heavy damages to fish-
ing gear. In Lizcember, Japanese fishermen reported suffering $121,000
in damages to nets off Iwate Prefecture. This year, they reported
damages totaling $241,000 in 12 separate incidents. Off Choshi, the
damages in two reported incidents totaled $55,000. There were other
reported incidents, bringing total losses to many thousands of dollars.

An even worse fear looms ahead. Mackerel spawning off Shizuoka is
coming up soon and the Japanese feel certain that the Soviet fleet
will move southwest to harvest the spawning fish. If they do, the
coastal fishermen are afraid that the mackerel resource will be
decimated. They are appealing to the Govermment to come to their
assistance, and if possible, declare a 12~mile fishery zone in Japan.

So far, the Japanese fishermen have complained to the Soviet Embassy
in Tokyo with no results. But news reports indicate that the Japanese
Foreign Ministry is meeting with the Russians to work up some amicable
solution to this problem,

MISCELLANEOUS
1. Sardines

Catches of sardines began to increase in the spring of 1973,

and the year's catch amounted to 200,000 metric toms. The catch
was reported to be even better in 1974, when an estimated 500,000
metric tons were anticipated. In February 1975, sardines were
reportedly being taken in such large cuantities that they were
being given away at some of the norchern ports,



30

2, Building Boom Continues for Large Skipjack Tuna Vessels

In February, more than 10 large (499-ton) skipjack tuna fishing
vessels were being constructed, mostly under order from Mie
Prefecture. This trend towards larger vessels 1s due to the
greater distance to fishing grounds and the need for vessels of
larger carrying capacity. A 434-ton vessel reportedly can carry
about 300 tons of fish; a 499-ton vessel should be able to carry
400 tons. Large vessels such as these started fishing around
September 1974, but their efficiency is not yet clearly deter-
mined. The opinion being expressed now is that such large vessels
will do very well during good seasons such as 1973 but poorly
during such years as 1974, when fishing was relatively poor and
bait mortality high.

3. Roback Automatic Fishing Machines

According to officials of Iwatani & Co., sales agent for the
Roback automatic fishing machines, there are now 25 Roback fish-
ing machines installed on Australian vessels, 4 in Hawaii, 15
on the west coast, and about 600 machines on Japanese vessels.
The company has received inquiries from Spain and France. An
order for machines has come from Canada. An albacore vessel
being built in Seattle apparently will install 10 machines and
thus greatly automate its fishing capabilities.

M. LIST COF PERSONS CONTACTED DURING TRIP

Far Seas Fisheries Research Laboratory, 1000 Orido, Shimizu

Dr. Akira Suda, Chief, Research Planning and Liaison Office
Dr. Shoji Ueyanagi, Chief, Division of Pelagic Resources
Mr. Koichi Hisada, Division of Pelagic Resources

Mr. Misao Honma, do.
Dr. Shoji Kikawa, do.
Mr. Susumu Kume, do.
Dr. Shou Morita, do.
Mr. Yasuo Morita, do.
Mr. Yasuo Nishikawa, do.
Dr. Chiomi Shingu, do.
Mr. Toshio Shiohama, do.
Dr. Ichiro Yamanaka, Chief, Division of Oceanography
Dr. Mito, do.
Mr. Hajime Yamanaka, do,

Mr. Mori Yukinawa, do.
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Tokai University, Faculty of Marine Science and Technology, 1000 Orido,

Shimizu

Dr.
Dr.
Dr.
Mr.

fotoo Inoue, Professor

Mitsuo Iwashita, Professor
Sigeru Motoda, Professor
Minato Yasui, Graduate Student

Nansei Regional Fisheries Research Laboratory, 6-2 Sanbashi-dori,

Kochi City, Kochi

Dr.
Mr.
Mr.
Dr.
Mr.

Tadahiko Asami, Chief, Division of Resources Research
Tsutomu Koto, Section Chief, Division of Resources Research
Yoshinobu Konishi, Division of Resources Research

Masato Kondo, Chief, Division of Oceanographic Research
Hisao Sakamoto, Division of Oceanographic Research

Tohoku Regional Fisheries Research Laboratory, Shiogama-shi, Mivagi

Dr.
Dr.
Dr.
Mr.

Dr.
Mr.
Dr.

Prefecture

Hitomi Sugimoto, Director

Rikiichi Ishida, Chief, Division of Resources

Kohei Kasahara, Section Chief, Division of Resources
Masahiro Asano, Division of Resources

. Tsutomu Tanaka, do.
. Maszakazu Yao, do.

Ryuya Kuroda, Chief, Division of Oceanography
Shinichi Fukushima, Division Chief (saury research)
T. Shoji, Fishery Economist

Tatsuo Yusa, Division of Fish Culture

Federation of Japan Tuna Fisheries Co-operative Associations,

22-3 2~chome, Kudankita, Chivoda-ku, Tokyo

Myr.
Mr.
Mr.
Mr.

Shojiro Shimura, Director, Guidance Division

Masakuni Araki, Guidance Division

Tsutomu Watanabe, Guidance Division

Asao Nagamine, Chief, Section of International Affairs

Japan Marine Fisheries Resource Resecarch Center, Godo Kaikan Build-

ing, 3-4 Kioicho, Chivoda-ku, Tokyo

Mr.
Mr.
Mr.
Dr.
Mr.

Kazuo Yasufuku, President

Kyo Yui, Executive Manager

Minoru Iida, Chief, Planning Section

Keiji Nasu, Researcher

Ryoji Saito, Division of Developmental Research
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Sanyo Hydrographic Survey Co., 23~7 Shimbashi 5, Minato-ku, Tokyo

Mr. Shigeo Hikosaka, President

Iwatani & Co., Ltd., 7-1 Hatchobori, 2-chome, Chuo-ku, Tokyo

Mr. Y. Takahashi, Manager, Second Export Section

Mr. Shu Furukawa, Second Export Section

Mr. Shozo Konno, do.

Mr. M. Yamamura, Manager, Development Division

Mr. N. Chiba, Development Department, First Division

Japan Fisheries Agency, 1-2-1 Kasumigaseki, Chiyoda-ku, Tokyo

Mr. Koya Mimura, Division of Research

Bumble Bee Seafoods Company, 5th Floor, Tomihisa Building,

3-10 Honcho, Nihonbashi, Tokyo

Mr. R. Kunihisa
Mr. Y. Munechika

University of Tokyo, Hongo, Tokyo

Dr. Isao Hanyu, Professor
Dr. Fumio Matsuura, Professor
Dr. Y. Nose, Professor

Universal Marine Consultant Co., Ltd. (UNIMAC), Fuji Building

5-3 l-chome, Yaesu, Chuo-ku, Tokvyo
Mr. Masayasu Kato, Executive Managing Director

Nichiro Gyogyo Kaisha, Shinyurakucho Building, 1~11 Yuraku-cho,

Chiyoda-ku, Tokyo

Mr. Masaji Tsukatani, Director

Institute of Sea Spheres, Takaishi 832-96, Kawasaki-shi,

Kanagawa Prefecture

Mr. Hiroyo Koami, Director

Asuka Manufacturing Co., Ltd., l-chome, Togoshi, Shinagawa?ku, Tokyo

Mr. Y. Kato, President
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cce

American Embassy, APO San Francisco, California 96503

Ms. Martha A. DeWitt, Second Secretary
Mr. Y. Nasaka, Assistant to Regional Fisheries Attache

Overseas Fishery Cooperation Foundation, 9-13 Akasaka 1, Minato-ku,

Tokyo

Mr. Hiroshige Ehara, Executive Director
Mr. Kisaburo Honda, Director, Business Department
Mr. Michimasa Ogushi, Chief, Operation Division

Kozakura Marine Development Company, 3-15, Shita~Shimizu, Shimizu

Mr. Masahiro Kobayashi, President

Matsushiro & Co., Ltd., 173-4 Shimazaki-cho, Shimizu (dealer in
fishing gear and supplies)

Mr. Eiji Nishimura

Japan Marine Products Photo Materijials Association, 601-5-17-1
Hyakunincho, Shinjuku-ku, Tokyo

Mr., Naomi Yoshikawa, Managing Director (Planning and
Production)

Mr. Kohzoh Sonobe, Secretary-General (Planning and
Production)

Shizuoka Prefectural Warm Water Utilization Research Center
{Shizuoka-ken Onsui Riyo Kenkyu Center), Hamaoka-cho, Sakura 4427,
Shizuoka Prefecture

Dr. Hiroshi Yabe, Director

Prefectural Fisheries Experimental Station, Itoman, Okinawa

Mr. Jiro Isa, Director
Mr. Akinosuke Tomori, Biologist

Kanagawa Prefectural Fisheries Experimental Station, Jogashima,
Miura-shi, Misaki, Kanagawa Prefecture

Mr. Eiji Hanamoto, Biologist

Prefectural University of Mie, 158, 2~chome, Edobashi, Tsu, Mie
Prefecture '

Dr. Yuichiro Yamaguchi, Professor

F4 Office of International Fisheries





