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1, DPrologue to the Modernization
of Japanese Fisheries

1

It is thought that the starting point in [studying] econ-

omic development based or. modernization of the material base

occuring within society is the concrete manner in which handi-
craft technology lays the foundation, the feudal mode of produc-

tion is overthrown, and the self-regulating character of capital




is realized. In Japan, the most classic example is the devel-
opmental process of the capitalist mode of production in the
bonito-tuna fishing industry and, in conjunction, in the trawl-
ing industry.

Under the simple cooperative or manufacturing production
systems which formed the starting point of the capitalist mode
of production, merchant capitél, while itself changing to indus-
trial capital) left the petty producers to their own self-manage-
ment, Pole and line fishing vessels of the eight-cho scull and

mat sailboat era were given power in the mid-Taisho era, and as

they gradually extended the area they covered from offshore to

deep seas the bonito and tuna fisheries amassed capital as one
type of industry, and, from the south-west gea regions to the
northeast sea regions, the fishing villages in each area influ-
enced by the Kuroshio warm current system formed so-called med-
ium and small fishing industry capital; one can see the classi-
calvpattern in this process. Thué, one must dbubtless seek the
starting point of modernization in the bonito and tuna fishing
industries first in the empowering and enlarging of the fishing
vessels and in the tendency toward iron vessels. The empower-
ing of the fishing vessels began with the process of putting
about 20 horsepower hot-bulb semidiesel engines in late Meiji,
wooden Japanese-style ships eplarged to the 15 ton class. How-

ever, the empowering of each area's bonito fishing vessels became




the general practice in themid-Taisho era after the conclusion of
World War i. The state this kind of development in the bonito and
tuna fisheries reached differs according to the location of the
fishing ports or fishing villages, but at that time, tuna were gen-
erally the catch objectives of the large-scale fixed shore net ind-
ustry and the drift net industry. The bonito pole and line fishing
vessels of the empowered wooden Japanese style went from the adja-
cent seas to offshore, from offshore to the far seas, extending
their fishihg grounds as the boats gradually became larger.

The bonito fishing vessels thus empowered and enlarged en-
tered the warm current system of the Kuroshio and came to catch
seasonally, in addition to bonito, bluefin tuna, yellowfin tuna,

and albacore on their way north, either in a mixed catch using

the pole and line method or by Iong line method. Thus bonito

fisheries generally came to be called bonito and tuna fisheries.
However, the main body of the bonito and tuna fisheries in the

late Taisho era remained bonito fisheries to the end. Their

o boats “also were at most 50-ton wooden vessels, Moreover, at this

time, during the reallzatlon of self-regulatlon of capltal a
violent class division occured within the class of traditional
Japanese style boat owners, and gradually a class of modern med-
ium and small bonito and tuna boat owners was formed in each
area. In 1922, first, the Mie Prefecture bonito fishing fleet
entered the Kuroshio to pursue the northern going bonito, went

north as far as Kamaishi and offshore Miyako in the Tohoku




region, and at that time mostly landed at the ports of Miyako

and Kamaishi. The September 1924 Kanto earthquake, however,
provided an opportunity for these Mie Prefecture fleets to begin
to.call at the ports of‘Ishimaki and Shiogama. Then, bonito
fishing vessels from Wakayama and Shizuoka traveled extensively
as far north as offshore Mie, and came to accumulate the bonito
in each fishing port in the Tohoku region. This gave one sort
of stimulus to the development of the bonito fisheries of Fuku-
shima, Miyagi, and Iwate, and the modernization of the bonito
fisheries of the Tohoku region gradually became regularized.

- Thus, the enlarged, empowered bqnito fishing vessels of the To-
hoku region now,.in contrast to this, began to go out to fish as
far as offshore Kishuvéhd Satsunan, to go south to these areas
immediately after New Year, and also, while'rgturning north, in
the Kuroshio to engage in bonito fishing. Lately, Yaizu and
Misaki Harbors, which have serviced the enormous fresh fish mar-
ket of Tokyo, have gradually developed as landing ports for bon-
ito and tuna, but while refrigeration and freezing facilities‘
were poor and the means of transporting the fresh fish were insuf-
ficiently developed, this caused the development of the dried
bonito mahufacturing industries rather than fresh fish transpott
[in each landing port of the Satsunan region, offshore Tosa,
and offshore Sanriku.] However, at this timeé, the nature of
the capital essential to the modernization of the bonito fish-

eries retained many features from the previous era, and because




the laying in of merchant capital and of capital for ship con-
struction largely depehded upon individual loans from relatives,
even the enlarging of the bonito fishing vessels was for long
unable to escape the limitations of the 50-ton class wooden ves-
sels. Market conditions, too, for some time blcocked the road to
further development. The fishing industry itself depended, as
before, on a system of manual labor which used the fishermen sev-
erely. The bonito résources researchers distingdish 5 groups of
bonito fishing grounds in the seas adjacent to Japans (1) the
Goto Island area from summer to autumn, (2)'the Seinan Island
area, (3) the Izu and Bonin Island area, (4) the northeast adja-
cent waters (30° N and north and 141° E and east) and in some
years, (5) offshore of the northeast adjacent waters, (Fisheries

Research Collection 8-2, Kawasaki-Ken, "Bonito Ecology and Re-

sources, II," p 53). In addition to these five areas, the fish-
ing grounds near the Hawaiian Islands had begun to be exploited
along with the development of capitalist production.v At first,
mechanical power was introduced intg traditional, Japanese style
boats (such as eight-cho scull and mat sailboats); then large-
size boats (larger than 50 tons) were built as the first step in
the modernization of the bonito-tuna fisheries. The next steps
toward modernization were a further increase in the size of fish-
ing boats to over 100 toms, from wooden to steel boats,

and at the same time the .introduction of radio navigation,

This:began around 1933. 1In those days, however, bonito-tuna




fisheries had to depend upon subsidies from the national and
local governments to pursue modernization in fisheries manage-
ment. In other words, the first stage of modernization was
brought about by private capital and new fishing techniques, but
the second stage had to be carried on under protective policies.
Then came the period leading up to the Greater East Asia War
Era; improved seaworthiness and durability and the ietroduction
of radio navigation -onto the 100-ton class boats’of all the bon-
ito-tuna_fisheries in the northern Pacific was necessary for
government policies, i.e., for the militery administration. The
modernized fishing boats could sometimes function as patrol boats
in the northern Pacific Ocean. ' With the exigencies of the times
as a background, the bonito-tuna fishingindustries'vesseis were
gradually replaced by steel ships, which were enlarged to the
100-ton class and in the process of this modernization, the
trolling industry was developed specializing in the South Seas
tuna, with an eye.to year-round fishing. .For bonito fishing,
live anchovy are indispensable. Anchovy caught with stationary
nets are kept in sea water for a week and.fed, then taken to the
fishing ground and kept in a storage pot when the boats go out.
When a school of bonito is found, the anchovy are released and a
water sprinkler turned on to give an impression of vigorously

swimming anchovy. When excited, bonito start to chase the live

bait, and pole and line fishing with artificial bait becomes pos-

sible. ' Thus, it is very important to keep the anchovy as liﬁely




as possible and to have a large number of poles, that is, fish-
ermen, in order to get higher angling capacities. Howeyer,
"pole and line fishing" has critical limitations to its modern-
ization of capital and management. In the first place, anchovy
are relatively expensive, and it is not easy to keep them lively
on a long trip [to‘the fishing grounds]. It is lucky enough to
keep thé anchovy alive, for sometimes not a single ;nchovy sur-
vives a long trip. Secondarily, pole and line fashing is a tech-
nique that requires fishing effqrts concentrated in a short time-
‘period and as many fishermen as possible in the limited capacity
of a fishing boat. In those days, a 50-ton wooden boat, for ex-
ample, would carry 50-60 fishermen.. Lastly, the demand for bo-
nitoyES"méinbrdomestic and prices of canned bonito exported to
Southeast Asian countries could not be very high.  Consequently,
the bonito fishing industry was somewhat unsteady, following
schools of bonito over their seasonal drift, and not suitable
for rationalization of its management. On the other hand, the
tuna fishing industry was more effective; frozen squid or saury
pike could be used as bait, in which case a long period of tra-
vel [to the fishing grounds] became feasible, as long a period
as the boéts' refrigerating capacities permit. In contrast to
pole and line fishing in the bonito fishing industry, tuna fish-

eries could use a large number of lines.with bait and leave them

in a school of tuna for a certain length of time. Even in those




days, when most of the work.depénded upon physical labor, the
crew on a tuna fishing boat was about half the size of that on

a bonito fishing boat. The major catch of the tuna fisheries in
pre-war days was the yellowfin tuna, and canned yellowfin tuna
was exported to America at much better prices than the bonito
exported to Southeast Asia. Moreover, it was much easier to as-
sure thé modernized canning industry of constant subply by ex-
ploiting larger fishing grounds and maintaining & year-round oper-
ation. In the process of developing the bonito-tuna industry
from the bonito industry, some funa fishery specialists had al-
ready appeared with the modernization of the fishing boats and
started exploiting new fishing grounds. That is, from 1938 to
1940-1941, fishing grounds expanded into large areas aroundb
the equator: as far as the northern Hawaii;n waters in the
east; the South China Sea, Sulu Sea, and Celebes Sea in the
west; and to 2-3 degrees south:latitude. Sailing distance ran

up to 5,000 nautical miles over 50 days. (A _Look at Bonito,

Tuna p 122).

| waever, until around 1941, the total tuna catch in weight
was cénsiderably lower than with the bonito catch as shown in
Chart 1. The catch ratio of bonito to tuna in pre-war days 

was about 7 to 3; it was the post-war era in which the tuna ind-

ustry became stronger and ultimately surpassed the bonito ind-

ustry. Discussion of these processes will be .found in the next

section.




Chart 1. Catch by Japanese Boats

(Fisheries Research Collection 10-2,
Ko ji Nakamura, "World Tuna Resources II,"
p 45 Chart 25)
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65,133

Figure 1. The Post-war Process of the Expansion of
Fishing Areas

(Nobuo Okamoto,

of the liodern

The History of the Development
Fispine industry, p 546)
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Process of the expansion of fishing areas
14 September 1945: Permit for within 12 nautical
miles off Japan Coast

27 September 1945: Permit No
30 November 1945: Ogasawara whaling permit

1, Memo No 80

‘ 2 expansion SCAPIN No 1033
19 September 1949: No 3 expansion SCAPIN No 2046
11 May 1950: NMothership-type tuna industry

permit SCAPIN No 2097

22 June 194631 No
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2. The Post-War Tendency toward Spec1a11zatlon
in the Tuna Fisheries and the Expansion
of the Fishing Grounds

There is no doubt that the tuna fisheries were nearly wiped

out at the7end of World War 1II. It was quite urgent
to reconstruct the fisheries in order to ease the serious
.dearth of food after the War. The process,of expansion’ of
fishing srounds permitted by the Occupation Administration
is shown in Figure 1; Méthership-type tuna fishing was per-
mitted in flshlng grounds etpanded as far as the equator on
11 May, 1950 and fishing ground llmltatlons were abollshed
by the peace treaty in April 1951, As the bonito and tuna
‘fishing industriés. considered typical medium and small
capital enterprises since pre-War days, reconstructed them-
selves, the salmon-trout fisheries, crab fisheries, and
trawling fishefiés which had lost their fishing grounds as a
result of the War and reconverted capital rushed into the
bonito-tuna industry. As a consequence, over-fishing was in-

evitable in the adjacent waters; the bonito-tuna industry




became sluggish as early as 1949. The bonito fisheries
around offshore Sanrikd were the‘most hurt by the over-
fishing, and the bonito-tuna fisheries started to shift to
specialized tuna fisheries. Fishing establishments based
at such ports as lMisaki and Yaizu got the opportunity to
build larger and better mechanized boats fbr pelagic fish-
ing in the South Seas. The situation was a little different
in Mie Prefecture, where the bonito industry was tradition-
ally strong. (This will be discussed in another section.)
"The exPloitation for pelagic fishing of the tuna fish-
ing grounds in the Indian Ocean, including the Banda Sea and

the Flores Sea, began around 1930-1933. It was begun on the

training ship Hakutaka-Maru of the Fishériés Guidance

Station, the research vessel Haruna-iaru of the Research
Division of the Fisheriés Agency, the research vessel Shonan-
Maru of the Fisheries Experimental Station of the Government-
General of Formosa, and so on. These fisheries investigation
vessels covered large areas in the.Greater Indian Ocean;
nameiy, the Bay of Bengal, offshbre waters of the Andaman apd
Nicobar Islands, and offshore waters of the West Coast of
Australia. They fouhd all of these aréas very promising e..e
More extensive investigation was resumed around 1953.
Exploitation of tuné fishing gfounds in the Atlantic Ocean
began with the Sagami-Maru of the Flsherles Experimental

Station of Kanagawa Prefecture in 1956 and fishing boats began

2




operations the next year. 1In 1960, about 80 large-size
toats sailed out fishing and caught about 70,000 tons. Since
then, our tuna fisheries have established fishing grounds
around the equator all over the world." (c.f. A Look at

Bonito and Tuna pp 122-3.) A classification of tuna with

their characteristics and fishing grounds will be given in
the following section. (c.f. Ibid, pp 75-150.).

Tuna Types and their Characteristics

(1) Bluefin Tuna
Bluefin tuna are the largest of the tuna
family, reaching up to 3 meters in length and 375 kilogram
in weight. The body is cone-shaped and the meat is a little
blackish, firm, and relatively rich in fat.r The oily‘meat
around the abdomen is the so-called “toro." Winter tuna is
particularly delicious; summer tuna is neither as rich in fat

nor as tasty because of spawvning. Their distribution in the

coastal and offshore waters of Japan spreads fhrough-the

Equatorial Counter-Current and the ﬁorthern Equatorial
Current to the south, and through the Kdroshio and the
northern Pacific Current reaching the Arctic Circle to the
north. They are most abundant in the coastal waters along
the Kuroshio and its branch currents. Bluefin tuna are most
favored in the Kanto and Tohoku areas but not in the Kansai

and Kyushu areas,




(2) Albacore

Albacore is a relatively small member of the

tuna family; around 1 meter in length and about 30 kilograms

in weiéht at most. The body is long and cone-shaped, with
relatively large head and eyes. The Albacore has a long
sword-shaved pectoral fin. A Japanese name for Alpacore,
"binnagi'(long fin);.came from this characteristic fin. The
meat of the Albacore is pdle pink. Since the ﬁ;at is soft

it is not good for sashimi. Oiled meat of Albacore
("sea-chicken") is favored in the United States of America.

A lérge amount of Albacuore canned with oil was exXported to
the'United States before the War; however, frozen Albacore
exceeded oiled after theAWar. The distribution of Albacore
population spréads from 45 degrees south latitude to 45 deg;ees
north latitude all over the world. The most abundant areas
are in the Kuroshio, connected with the northern Pacific
Current, and in the California Current. The population
‘density decreases rapidly as these currents run beyond the
sub-tropical zone into the Northern Equatorial Current.
Albacore stay mosfly offshore and -seldom reach coastal areas.
They migrate in clear, warm currents (temperatures 10-30° C).
In Japanese offshore waters, the majority are caught in areas

around 20° C, They are caught by pole and line fishing in

the summer aﬁd drift lines in the winter.




(3) Bigeye

Bigeye grow to be the éecond largest fish in
the tuna family, after the bluefin; they reach around 1.5
meters in length and 20-90 kilograms in weight. They have
round, cone-shaped, corpulent bodies. Their meat is rela-
tively soft and pink colored. Therefore, bigeye is inferior
to bluefin for sashimi, but still a very popula? substitute
for bluefin.. The meat of bigeye is so-called dark meat, and
it is considered low-grade fish meat in the United States and
Europe. The distribution of the bigeye population stretches
over quite large areas in the Indian Ocean and the Atlantic
Ocean,'extehdihg east and ﬁest1all the way with 12-13 degrees
width in latitude from south to north, and,in the northern
Pacific Ocean, where the distributién is similar to that of
Albacore. Consequently, the distribution of bigeye popula-
tion covers much larger areas from east to west, and the
bigeye schools seem to be localized. The most important fish-
- ing grounds '‘are in the northérn Pacific area and the sub-
tropical zone} the forﬁer is an important ggund for small and
medidm'size boats from autumn to winter, and the latter is
important}fqr medium and large boats from October to spring.
Bigeye migrate in the deepest /water/ layer of any member of
the tuna family, and they change depth noctidiurnaily._ Af

night, they rise to the surface, and it is possible to fish

with drift nets.




(4) Yellowfin

Yellowfin tuna are smaller than bigeye; around
103 meters in length and 25-30 kilograms in weight. The body
is cone-shaped, with a small head and a long tail. Usually
they stay near the surface. The meat is brilliant pink and
good for sashimi and sushi in Japan. This so-called. 1light
meat tuna is exported to the United States and Europe as a
frozen or canned product. The distribution of the yellowfin
tuna population spreads over quite a large area. Yellowfin
tuna migrate in.the areas of lowest latitude of any member
of the tuna family, namely, between 10 degrees south and 5
degrees north, stretching'east and west in the Pacific, the
Indian, and the Atlantic Oceans. The distribution is con-
sidered to be significantly ldcalized and different groups of
yellowfin schools migrate in an area which is more or less

independent from others. There are some overlappings of

these migration areas, but little possibility of affecting the

yellowfin tuna population within an'area. The distribution
in the Pacific Ocean inclines toﬁards the Southern Pacific
Ocean, though the center would be around the equator.

(5) Minami Tuna

This'was once called Indién tuna or Goshu tuna,

but has now been standardized as Minami tuna. Minami tuna
has become'very popular because the texture of the meat is
similar to that of bluefin tuna. The distribution of the

Minami tuna population stretches in latitude from 10 to 40

15




degrees south and in longitude from 110 degrees east to 170
degrees west. There are two types of Minami‘tuna;.one is a
large-sized tuna which is caught in coastal éreas of
latitude 10 to 15 degrees south and longitude 110 to 120
degrees east fromnSeptember to March, and the other is a
smaller type which is found in offshore areas of lgtitude

20 to 30 degrees south and longitude 100 to llq degrees east
from October to April and of latitude 30 to 40 degrees south
and longitude 175 degrees east to 170 degrees west. Recent
investigation revealed that the coastal tuna was spawning

" migrational schools and the offshore tuna was from a mixture
of spavning and feeding migrational schoolé. These three
formerly differently named types of tuna  were ajﬁdged to
belong to the séme stock, and were differentiated only by
their growingvages; then the name was standardized as bMinami
tuna. The texture of Minami tuna meat is very close to fhat
of bluefin tuna, and it is hard to distinguish the two if
Minami tuna is shipped under rapid freezing (below -50°C).
This frozen tuna has been sold at nearly the same price as
coastal bluefin tuna; therefore, this stock is considered

very promising, considering the relative decline in the

abundance of the tuna population.

(6) Koshinaga
The Koshinaga is the smallest membef.of the
tuna family. They occasionally attain up to 70 centimeters

in length and 7-8 kilograms in weight. The appearance of the

16




Koshinaga is very similar to that of yellowfin tuna, and it
is difficult to distinguish one from the other. The meat is
quite pale white compafed with that of the yellowfin, and the
texture is relatively soft. Summer Koshinaga is particularly
delicious and the appearance as sashimi is outstanding.
Koshinaga is a rather rare kind of tuna to the Japanese. 1In
the winter, they are caught with haul seines in southern
Kyushu. The distribution of the Koshinaga popélation reaches
southern Kyushu and southern Korea; the fish is much more
popular down south. Koshinaga migrate mainly in the coastal
areas particularly around islands in the tropical and sub-
tropical zbnes. The majority of the Taiwanese catch is

taken between February and March and in August

Marlin Types and their Characteristics

The lMarlin genus is also an important resource for the
_tuna drift line industry. Every member of the liarlin genus

is relatively large. The genus is composed of the striped

Marlin family and the Swordfish family; the former is a

little flat but the latter is not. Marlin, in general,
migrate over large areas, but-are not likely to be found in
schoolé as are tuna. The distribution of Marlin spreads
widely throughout tropical waters. The Marlin genus tends
to migrate in relatively warmer water than does tuna (mostly

about 20-28°¢),




(1) Striped Marlin
Striped Marlin is relatively small, usually
40-60 kilograms in weight. The meat is white and firm, and
favored to the American and European taste as well as being
suitable for sashimi. The distribution of the striped
Marlin population spreads throughout warm waters, specifi-
cally the tropical areas in the Pacific Ocean and the
Indian Oceaﬁ. In the Pacific Ocean, they migrate as far as
40 degrees north latitude. Some striped Harlin migrate into
the Japan Sea but go south around September when the tempera-
ture of the water drops. In the South Seas, an area from 15
to 30 degrees south latitude extended east and west becoﬁes
a fishing ground from55eptember to Januarys The major fishing
ground in the Indian Ocean is the Bay of Bengal, from March
to lay. |
(2) Black Marlin |

- The body of the Black Marlin is corpulent and
relatlvely synmetrlcal when comnared with other Marlin.
Black uarlln are the largest after the White Marlin, growing
up to 3 meters in length and 500 kllograms in welght. There
is a great difference 1n size between male and female. The
male grows only up to 100-120 kilograms and the female is the
larger one. The color of the meat of the Black Marlin is

similar to that of the striped‘Marlin and the White Marlin.

The meat is rich in fat, and the taste is said to be poorer




than that of the Black lMarlin; however, this depends upon the
season and area. Ieat of those caught in Aprilvor lMay 1s con-
éidered delicious. Black Marlin are spread widely throughout
warm waters} namely, the northern equatprial zone and also the
Indian Ocean. Black Karlin migrate northwards from Ilay to
September; at that time, the area 18-28 degrees noxrth lati-
tude becomes a good fishing ground. Fishing season is

delayed one month each as the fishing grounds shift eastwards,
and the population increases as grounds move‘eastward, as well
as average size, which started around 45-60 kilograms. On

the other hand, in the Southern Hemisphere, the catch rate

is higher from October to March and lower from April to

September in areas 10 or more degrees south iatitude. There

L3

are no fishing grounds in particular in the Indian Ocean,
~although it may be possible to catch this type anywhere in
the Ocean.
(3) White Marlin

White Marlin grows to be the largest of the
tuna and Marlin genuses, up to around 4 meters in length and
570 kilograms in weight. The body is long aﬁd markedly flat
forward of the anus. The meat is so-called Marlin color, a
little paler than tﬁat of striped warlin. The appearance and
taste are both good, the oily part being especially delicidus
and suited for sashimi. The distribution of the White Marlin
population spreads over warm waters the year around. They

migrate to relatively high latitudes, but the northern limit

1Q




in the seas surrounding Japan is unclear. They like the
coastal waters around the southern.islands, particularly in
the Celebes Sea, the Sulu Sea, and the South China Sea. The
fishing grounds near Japan are mainly in the East China Sea.
They migrate northwards in a narrow zoné west of the

Kuroshio Current from around April until around September or
October then move back south. Their size is 165-210 centi-
meters from April to June, then around June, séall and medium
size schools, 140-160 centimeters, begin to appear and move
north. In the South Pacific, the most abundant population is
found in the northeastern coastal waters of Australia; the
best fishing ground is an aréa in the south latitudes be-
tween 10 and 20 degrees, within 250 nautical miles from the

coast, and the season is October and November. In the Indian

Ocean, major fishing grounds are also in narrow coastal

waters around the eastern islands, the Java Sea, the
southern coastal waters of Sunda Islands.lthe Banda Sea, the
Fldres Sea, and the Arafura Sea. Year-round fishing is rare.
(4) Sailfish

The bodylof Sailfish is long and slender, with
flat sides, and a round.tail section. One of the character-
istics of Sailfish is‘a well developed dorsal fin, the
longest part is as much as twice tﬁe body length. The
Japanese'name for Saiifish."basho”marlin. derived from the

shape of the dorsal fin which looks like a leaf of "pasho” or




plantain. The English name came from "sail."” The meat of
‘the Sailfish ranges from pink ?q red, and the appearance and
taste afe rather inferiorAto béhers. although those caught
between April and June are considered the best. The utiliza-
tion‘of Sailfish is almost the same as that of other Marlin
families, but the Sailfish is a popular object‘for sport
fishing in the United States and Europe. Sailfish.are dis-
tributed throughout coastal waters among the séuthern v
islands, specifically, the East Indian Islands, the coastal
islands of Australia, the Philippine Islands, Formosa, and
the Ryukyu Islands. In the summer they migrate to the -
coastal waters of Japan, up as far as the southern coast of
Hokkaido. They are seldom found in the m%d-Pacific or
similar areas of other seas. In.the East China Sea, the
Sailfish is one of the major fishing objects, along with
\Striped.Marlin, White Marlin, and Swordfish.
(5) Swordfish

qurdfish belongs te the Swordfish family,
which is different from the other marlins mentioned above,
which all belong to the Striped Marlin family. Swordfish
have no scales, and the mature Swordfish does not have teeth
or a ventral fin; these are the major apparent differences
from the Striped Marlin. The meat is an almost white-pink
color and has more fat than the marlins. Cobked Swordfish

“has a better taste than the raw fish. The majority of the

catch is exported to the United States and Europe. In the

4
.
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United States and Europe, Swordfish is one of the most
popular objects of sport fishings; The Swordfish is very
wild. The distribution of Swordfish ranges all over the
world in the tropicél and the temperate zones. In the
coastal waters of Japan, the Sanriku coast is one of the
best fishing grounds. The fish migrate to the coastal
waters of Hokkaido from July to September and move south as
waterltempefatures aecrease. During August, a large number
of Swofdfish migrate to the area east of offshore Hokkaido,
between the north latitudes 42 and 46 degrees, longitude
160 degrees east. These schools of Swordfish migrate south
+o the Sanriku coastal water until Novemberj then in
December, the fishing grounds shift to between north lafi—
tudes 33 or 34 degrees eastwards to 160 degrees east
longitude and westward around 30 degrees to 160 degrees
east longitude.  From January, southward migration slows
down, and stops in Warch. Then the fishing grounds
disappéar gradually from the east; Juveniles and alevins
of Swordfish are fdund mainly in the southern areas of the
Tropic of Cancer, in contrast to the fishing grounds of adult
Swordfish. Maximum population is found in December between

the 150 and 160 degrees east longitude, between 160 and 170

degrees in November, and 170 and 180 degrees in October.

This indicates that Swordfish migrate westwards. In Japan,

. Swordfish are caught with harpoons and drift lines.
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Chart 3. Changes in the Tuna Longline Industry in the last
10 years

Tuna longlining (home based)
Lines (box) l Trlps (x).

‘wn n»uno~ 4m%~%m~,dnlpon : 20 T 2o~ Lm1 Total
2 X) e Jrfotal . 0T
otal nder 100T| 2007} 5 6v r A uwnder”
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1,877 17 697, 32 214 AR 1,033 11,180 3,041 1.97h| 3, 163, 346,470

1,909, 147]' 704! SOIi 226 524f 1,058 11,395 3,499 4 9"6I 2, 970 340,871

Note: Boats under 10 T not included after 1966.

Key:
1. Over 50 T subtotal

Tuna longlining (Atlantic opérations)
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Loading Mothership Tuna Longlining

| Mothershib_ [No. of trlps l Catch Price
TotanloadlnF (x)” (ton) 100
No tonnageboats ‘

1961 5,555 4 4,675 6.4

1962 26,003 49 40,241 58.5
1963 , 39,293 87 61,555 97.1
1964 4 52,027 91 67,708 9.9/
1965 50 55,116 95| 66,963 87.2
1966 49,956 82 54,294 77.3
1967 | . 46,784 64 41,910 58.3
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(Agriculture and Forestry totals, fiscal 1967, pp 44-45)
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Chart 2. Tuna longlining (foreign based)
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An introduction to the fish genuses and families and
fishing grounds for the tuna fishery are given above. There
are types of tuna and marlin and their fishing grounds spread
out intp every water jinfluenced by the warm currents. Special-
jzation of the tuna fisheries and eXplgitation of new fish-
ing grounds started after Japanese Independence in 1951, and
grew rapidly from 1952 to 195?.} This specialization and ex-
ploitatidn'is due to the building of large—sized fishing
boats, modernization of accommodations, and improvement of
flshlng gear and technlques. Table 3 shows the statistics
over 10 years for changes in the drift line tuna fisheries.
Fishing boats smaller than 20 tons show little change until
1965, with their peak 843 in 1960, but shpw a drastic éhange
in 1966, decreasing by 147, The class of boats between 20
and 50 tons, which became an objective for designated
bonito-tuna fisheries in December 1963, increased from 685 in
1961 to 704 in 1967. 1In 1957. the lower limit for medium
size bonito-tuna fisheries increased to 20-40 tons,’and
free operations became possible. One then saw a rapid in-
crease in so-called 39—tons boaté. However, after a revision
in December 1963, the limit changed to 20 tons and the boats

became smaller again. The 50-100 ton class /of medium size

bonito-tuna fisherie§7 which could not go to larger sizes,

was united with the offshore bonito-tuna fisheries in

February 1963, then shifted to the larger size, 100-200 ton




class. Statistics, however, do not show this change,
apparently because the former 100-200 ton class shifted to
the 200-~500 ton class after 1961. The numbers of vessels in
fhe 200-500 ton class_increased from 177 in 1957 to 524 in
1967, which is a 2.9 times increase in  10 years. On the
other hand, vessels in the 500-ton and greater clgss de-
creased from its peak, 35 vessels in 1958, to 8 in 1964,

and only 7 in 1967. Therefore, the third step’of moderniza-
tion of the tuna fisheries is particularly significant for
the change in the 200-500 ton class. In the modernization
of the post-war fisheries industry in Japan, modernization of
the arts of navigation is §ery important, along with the
building of larger sized boats and increasing cruising
speed. The Goniometer, radar, LORAN (long-range naviga-
tion), auto-steerer, fish finder, fathometer, remote con-
froller, and cooling machine are among typical instrumental
improvements, in addition to advanced fiShing gear and
techniques and the application of oil pressure mechanics,
which really helped to minimize the physical work required.

These modernizations in tuna fisheries industry are parti-

cularly significant with respect to the 200-500 ton class

tuna fishing vessels. The increase in the distance of the
voyages to the fishing grounds, in their duration, and in
the number of fishing lines, and;the strengthening and

economizing of labor power have encouraged mechanization of




drift line operations. A line hauler was invented to
minimize the severe physical work and was installed around
1931 or 1932. However, in those days, main lines were still
arranged manually unit by unit. Only recently was the
arrangement of main lines mechanized using a reel and
winder, and the setting and unsetting of the branch lines
werevalso mechanized, with semi-mechanization of line
heaving.‘ A tyvical drift line is shown in Figure 3. One
unit of main lines is 360 meters in length, using three
three-folded twist 55 multi-fil Cremora. Around 1957
Cremora took the place of the traditional cotton. Fof é
single operation, four or five bfanch lines of around 20
meters in length are attached ter;ch main line with 300-
10O units: the total length is around 100-120 kilometers
and the number of fishhooks is about 1,500-2,100. The
mechénization of the hauling operation was a key point‘for
rationalization of the labor force, and now it came to be
realized by two‘different systemé: the auto-reel system

and the line winder system. A% first, the former was used,
a method which entails winding the main lines with an auto-
reel placed af the stern. About 100 tuna fishing boats use
this system. (cf. Suisan Sekai (Marine World Vol 17-No 8
p 53). An auto-reel is a .machine which is to be placed at
the stern; it is consideréd too large and results in too

great a weight increase, more hazardous operations, and

lafger horse power requirements. Then, recently, the line
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Figure 3.
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winder system, which is operated semi-automatically with an
application of an oil pressure installation was introduced.
Figure &4 shows a schematic diagram of the line winder, which
directs main ‘lines would by a windihg'drum and supporting
rollers using bendnpipes. Recently, the auto-reel system (Fig5)
was also improved so that there is no particulaf superiority
of one system over the other. In any case, thjis mechanization
of the drift line'operation reduces the work load of 15 or
16 fishermen to that of 5- 6 |

Another example of modernlzatlon in flshlng is the
disposition of the catch., In pelagic tuna fishing, hlgh—'
U_powered rapid coollnc machines W1th a capacity of -45
-50 ¢ were first introduced around 1953 and were generally
reneved around 1965. Japan no longer enjoys domination of
the tuna exportlng market after recent strong entries of
Korea and Taiwan. Consequently, Japanese pelagic tuna
fishing has largely to depend on domestlc demand, which is
supporfed by the "sushi booﬁ; fof high economic growth.
For exporting tuna, albacore, or yellowfin, the cooling
capacity required is only -20° = -30° ¢, but for the domestic
- demand forvSushi and sashimi a much higher cooling capacity
is required to compete with fresh tuna from coastal and
offshore fishing grounds. This problem is particularly im-

portant with respect to the recent popularity of Minami tuna,

which is similar to bluefin tuna. When the fishing grounds




Figure 4. Linewinder Method

(Suisan Sekai (Marine World) Vol 8 No 17, August 1968,
No 52, p 55)
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Figure 5. Auto Reel
(Toid., p 80)
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are in the Indian Ocean and offshore waters of Australia

in the high latitudes of the Southern Hemisphere (over 40
degrees south as shown in Figure 6), fishing boats have to
have high powered rapid cooling machines with a -45°% - -50%%
capacity. The installation of these cooling machines was
more urgeht than the nationalization of iabor power or
building larger fishing boats because of its qirect influence
on tuna prices. Therefore, the tuna industry was so sensitive
to this point that even old fishing boats were willing to
install high-powered cooling machines. Unlike the past,

when .frozen tuna was considered too poor in quality for

- sushi and sashimi, tuna frozen under -45°C with this new
cooling machine can compete with bluefin .,tuna, or even

yellowfin tuna and bigeye.

3. Changes in the Export Tuna Market and Changes
in the Domestic Market Sales Organization

) ‘Although pelagic tuna fishing was looking up, Japan's
tuna fisheries came to a turning point around 1962-1963. The
total catch by the pelagic drift line industry had a

maximum of 478,000 tons in 1963, then decreased to 354,000
tons in 1967; decreases in over-seas based fisheries, the
Pacific Ocean operations, and mothership-type fisheries are .
particularly significant. (See Chart 4). One of the
‘reasons for this change might be that improved productivity

in the drift line tuna industry induced international com-

petition and changed the international_market for exporting

.33




Figure 6.

Activity of the Tuna Boats of Yaizu
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As of 10 Nov. 1969
3 Fujikiyo

3 Kasuga

3 Fukuichi

15 Fukuhisa

i5 Fukuyoshi (859)
7 Koei (62)

25 Shosei (1)

5 Nikko ,

1 Koei (64)

22 Hakuyo

1 Shinsei :

11 Showa (9 Nov. Yamakawa)
3 Koei

12 Fukuhisa (& Nov.)
28 Shosei

Yuki

Ryuo _
. 6 Showa (8L4)

8 Showa (39)
21 Yachiyo
5 Kinsei

2 Showa (55)

38 Eimide (50)

8 Jidai

18 Heishichi .(39)
3 Fukuzumi (42)
1 Fukuhisa (44)
7 Nagahisa

15 Taiyo (103)

5 Fukuzumi (51)
18 Kameho (63)
15 lNikko (22)

5 Fujikiyo (85)
8 Jufulw (74)
11 Nikani

37. 13 Daikoku {7)
38. 1 Kasuga (11)
39. 5 Showa (134)
4o. 38 Fukuichi (26)
41, 51 Himide

42. 37 Fukuichi (60)
43, 8 Fukuhisa (22)
44, 5 Fukuhisa (36)

23.
24,
25.
26.
27.
28,
29.
30.
31.
32.
353.
34,
35.
36.
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Key (cont.):

Ly, 1 Jidei (7)
3 Fatsuyu (64)
7 Tomikiyo (19)
15 Fukazuni (70)
15 Kiyofuto (5&)
25 1aiyo (9)

52 Himide (16)

entry of Scheduled Ships

Nov. 13
19
23
23
27
27
27
1
N

3 Koei iaru

28 Shoseil Maru
Yuki Maru

1 Shinsei liaru
1 Ryuo ilaru

21 Yachiyo karu
g€ Jidai llaru

7 Chokyu laru
11 Jufuku raru
5 Kinsei laru

3 Fujikiyo Maru

15 Fukuyoshi karu

L6, 3 Toro (70) 47, 5 Fukuyoshi (21)
5 Aicho (Z5) 6 Chokyu (91)
12 Sroua (79) 8 Ryujin (34)
8 Shoyu (62) 11 Jufuku (102)
18 Manju (28) 25 Fukuyoshi (110)
18 Mitoku (43) 35 Fukuyosai (33)

L9, Ships Remaining in Fort
15 Ino Maru (scieduled depart.ll)
5 Matsuyu Maru
25 Fukuhisa iaru (sched. dep. 13)
21 Mitakara laru (sched. dep. 12)
11 Yochiyo ¥aru (sched. dep. 13)
21 Fukuryu dMaru (sched. dep. 12)
1 Fujiyoshi laru
25 Yachiyo Maru
5 Koei Maru
1 Fukuyoshi karu




Chart 4-1. Changes in the Tuna Longline Industry over the last
10 years (2)

Self-navmgatlng mothershlp tuna longline

— e | TTICE |
othershlp Dau htershlps No. -ship __. .
] | I |.of 'Catch? 100 1| Tuna
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] .
18,244 96, 1, 590| o 14,105 11.4
14,331 &g 10,681 o 14,384 13.1
27,102 162, 18,191 20, 688 29.9
30,745 - 215! 23,894 24,002 24.7
31,096 209, 24,132 209, 28,932, 39.2
25,264, 208 22 201| 208l 251 327

13,858, 112 12,488, 112; 13,998| 16.8

21,517 103 13,749, 103 14,509 16.6'
5,043 37| 4.537i 37 4,708 5.8

11 4

summary of Tuna Longline Industry

| NS N D LW

Catch b by Type of Fish (ton)

| lacﬂ~ |

Total 'Tuna'Albal! Biz [Yel- 3trisSwor Sail | Other
core| eye Low [ped Jflohlﬂar-flsh

fin 'uarll lin | | -

277,41'36| 13.932‘ 28,053 51,641 95,817 6153 10, 168 30, 746 1,783 38,017

—-

l) 1 402
320,047| 12,845/ 40,870, 68,668 104,278 9,395 13,107 28,778 2,214 38,490
380,210 43,204; 53 816] 72,369, 116,780, 9,672 13,559, 27,038 2,724 41,018
436,160 54,804 63,870, 70,821} 150, 122[ 8,690, 14,567 25,559 2,670 45,057
484,214, 60,026, 68,857 111,888 141, 289 9,825 15,708 28,737 2,666 45,218

536,364 36,640 95,719 125,197| 145,904 17,289 18,590, 36,083 4,598 56,344
533,606 53,046, 88,879, 127,826 126,067| 17,987 18, 37'3| 37,167 4,911 59,350
507,283 51, 254! 92,303' 110,852 114,043 26,514 18,289 32,074 4,946 57,008
499,787, 44,575/ 85,729 109,001 116,108, 25,237 18, 1363 27,589 , 13,765 59,420
482,312 34,821 82, 841. 104,510, 118,802 22.790 19,781‘ 24,620 10,471 63,676

‘ 429,341) 46,584 66, 979I fl02,810l 84,055, 21,847 17,578| 20,103 10,777, 58,608
|

Marlin types were not differentiated in foreign based
and Atlantic operations for 1957, and are dealt with
comprehensively, but are separated by fish type in de-
tail for lotherships and home based operations.

The principle of the Fishery-differentiated totals and
the comprehensive totals of these totals by fishing
ground differ. ‘

In Atlantic operations after 1966, operations were
carried on on the return to Japan and the flgures in-
clude the catch brailed in Japan.

A?ter 1966, catches from ships under 10 T not included
(included in the "other" totals).




(Fiscal 1967 Agriculture and Forestry totals, pp 44-45)

Cafch by Typé of Fish (ton)

Alba- Blg- Yellow ea ul\woréﬁlackl oalll Other
_core | eye | fin .ar;lm flsh,marllq flsh]

5,15 o 303 m 1, ﬁ))l 246 1,563
AL656 BOG 199 993, 208 1,512
2,020 754 281 B12 193 2,215
8,587, 760 247, 1,53 313l - 2,286

12,139 7,032 1, 5!2' 388 2, 080! © 504 2,882
10,600 5,073 1, 63\/’

_ ass 1 295} : 2,778
4,970 5 3,383 "685| 208! 994/ 1,647
4,738 3,751) 428) 485! 919, 1,484 .
1,420 ' 1,644 1gﬂ 99 219 457, .

| | i

2) Catch by Region of Operation
Pelagic Tuna Lonzline (ton)_ S|
. Pacifi¢ Indian Ocean Atlantic Ocean20~50

T
Total |**“¢Wmmm1Mﬂ"a5mmTota et & 5 s [ande
Total|® uL)i 3 fEATC [ A 7% [ 9 % 0%y (ton
AFE (b btor

B """ 3 e
259,891 244,009 2..1 ,038  8,816] 14,105 — 15,885 15,885 — 15, 1,684 B332

300,855 269,871f 239,638 15,849, 14,384 — 30,984 30,984 , 2, 143! 33
356, 236; 305,405 263,087 16,630, 20,688 — 50,831. 50,831 086 1, 884I 34
398,100, 325,151} 281,738 16, L4t 24,002, — 72,946 72,946 ,6220 3,433 35
433,583, 351,332( 300,428 17.297 28,932 4,675 82,251 82,251 ’ 1, 954

474,275! 376,841 305,307 25,064] 24,514] 21,956 97,434] 79,149 ,285] 60, 1,957,
477, 1Ol| a72,918! 311,201] 28,017) 13,998 19,732 104,553 62,730 ,82 264 1,452
452,172, 328,107 265,585 34,805 14,509 13,118, 124,065 69.475] ‘,." X 2,382
441,406, 300,526 252,197 31,508] 4,708 12,118| 140,880 86,030 , 3, 28’3'
403, 370. 315,769 267,528 32,256 — 15,985 87,601]3)49,292 ’ 76 8144) 2, 128
354,390 312,882 265,920, 23,309 23,653 41,508 23,251 , 72,243i 2,707

Key:
Home based (over 50 T)
Foreign based operations
Self-navigating motherships
Loading boat motherships
Atlantic operations
Coastal: 20-50 T home based
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15,885
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221,073
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50,831

16,630 !
268,087 |
356,236

24,002
72,946
16,414
284,738
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(19673 Gyogyo Yoshoku Seisan Tokei Ho (Report on total pro-

duction in fishery breeding), ministry of Agriculture and

Forestry, p 360)

Key: 1. Self-navigating mothership &. Foreign based operations
2. Loading boat " ‘ . Home based operations

6. Total

3. Atlantic Ocean operations




- ) : Unit:s box’
To6z | 1963 | 1964 | 1965 | 19%6 | 1967 |

‘w208 | @ mn2 \ @ 103 | @ ! -
22(66) 38(88) |  45(114) 49(113) 44(105)
95 | 144 121 49

135 | 193 126 112
1,188 ! | 1,002 ! 1,033 1,058
1,692 i ; 1,646 . ' 1,393 1,324 16,823

Unit: ton

24,514 13,998 14,509 4,708 = - ‘
40,241 61,555 67,708 66,963 54,200 | 41,910 |
60,369 59,407 69,475 86,130 49,202 | 23,251 \
v
!

25,064 28,017 34,895 31,508 32,256 23,309
324,087 314,524 265,587 252,197 267,528 265,920 |
474,275 477,501 452,174 441,406 403,370 . 354,390 ' 4,451,769

Unit:100 million
yen

58.3
3.t

553.2




tuna, which the Japanese pelagic tuna fishing industry used
to dominate. Post-war tuna fisheries had taken the place
of canned salmon-trout-crab producers as the leading
exporters oflcanned or frozen products with yellowfin tuna
and albvacore. They accelerated the specialization of tuna
fisheries by exploiting new international marketé.in EurOpe‘
like Italy, besides the United States. Then g drastic change
came over the promisingvinéernatidnal markets for frozen
tuna. As shown in Chart 6, the total amount of exported
frozen tuna in 1966 was recorded as 186,000 tons, the maxi-
mum, then decreasea 73,000 tons to il3,200 tons in 1967.

For the international markets for frozen tuna, the total
amounts were 115,000 tons to the United States and 60,000
tons to Zurope in 1965, decreasing to 73,400 tons to the
United 3tates and»jo,ooo tons to Europe in 1967.

In 1968, the amount of exported frozen tuna reached
114,831 tons, which was a 1.4% increase over 113,239 tons in
1967, but price-wise it brought 49,330,000 dollars, a 1.6%
decrease from 50,087,000 dollars. This indicated that the
price per ton decreased. On the other hand, the amount of
imported frozen tuna from newly-rising countries such as
Okinawa, Taiwan, and Korea increased significantly from
16,190 tons (5,790,000 dollars) in 1967 to 28,963 tons
(a2 78.9% increase) and 1Q.680,000 dollars (an 84.4% increase)

. .in 1968. It is not hard to understand that the growth of the




Chart 5. Trends in Permitted Ship Force in the Bonito-Tuna Industry

\Item
\\g\ _ Specialized Industry Permlts o ' N -
Year

ton=j ' T matal
(40%001: ~| 100~200 ; 200~500 500~1000 1000~ " Total |

- i nnage
VES S8 IS yesse S veSSels  Vessels vessels ves, (O ZES
1947 - 956 72,864

1948 1,146 94,230
1949 913 : 1,163 96,426

1950 849 ' . 1,100 92,158
1951 , 1,187 101,471
1952 - 840 2 1,130| 102,826
1953 830 1,154 112,945
1954 835 7 1,263 | 142,803
1955 805 : ‘ 1,372 | 176,026
1956 5 1,380 | 197,191
1957 1,243 200,228
1958 v : 1,243 | 205,420
1959 1,187 | 210,932
1960 508 1,129 | 218,278
1961 409 1,030 | 220,188
1962 474 : 1,005 | 224,572
1963 580 : 1,201 | 231,350
1964 | 286 303 553 1,149 | 247,991

Notes: '

1, According to data from Fisheries Agency Sea Fishery Bureau No 2,

2, Specialized industry permitted 20-100 ton class became 40-100 tons
after 1957.

3. The temporary permit was a permit regarding mackerel boats and so
forth along with the establishment of the Rhee line; actually,
permission was for all year around,

4, The one changed from the 1960 North Pacific salmon-trout was within
the 9 month period of the permit, and was ra.t:Lfied by the 1960 all
year arourd permit,

5. Generalized fishing industries permit operating period within 6 months.

Chart 6-1, Export Rates for Tuna by Fiscal Year
(Compiled from the yearly report for 1967 on marine product flow
totals, pp 10-11)

Units: Amount M/T; Canned products, 1,000 cans; Price, 1,000 dollars

Ttem | Frozen Tuna-Marlin . Canned Tuna

Fiscal Amount | Price : Amount -
~ Year- .
+.-1963 - 154,889 , 4,199 35,206

1964 184,502 . 4,572 , 37,599
1965 174,756 , 4,476 35,719
1966 186,061 . 8, 5,280 . 47,559
1967 113,239 . 5,688 51,510

1968 114,831 ' 3% | - -




(From Sekai Suican Soran, Agriculture and Forestry ot meseareh
Laboratory, o 457) L
: : URERIA 7 s .
, y  GaRMRRAZ  famunva e </enR

321 Permi Mothership™ Loading
Special .er;nsl(;zstﬂaarr );)E;‘r“r O”T' F')‘ | Boats No - | Tonnage
Temp., Permit: —ap.odid No  Tonnage :

vessel | 1 yessel vessel vessel " ton | vessel

. o s aen s s e = o =

79

74
65
27
27
30

2 MRFICRA 49
‘ 50 6 7,500
EXGERNICEA A 26 32,973
208 38 39,293
166 50 55,055

2

1. Change from 1960 North Pacific salmon-trout
2, Change to specialized industry permit

3, Generalized industry permit .
L, Ioading boat mothership bonito-tuna industry
5, Caastal bonito-tuna industry

Chart 6-2, Export Rates by Major Area for Fiscal 1967

(Compiled from the yearly report for 1967 on marine product flow
totals, pp 10-11)

pER— -

Ttem ,E&-ozan--Tuna-Naylin —‘Cou\rﬂclﬁi" Canned Tuna _-—

" Amount 7 TEEE L - mount Price .

Count ' (ton) s _ .(10CO dollars) Ié'tgﬁ) | 3000 doilars)
America 33,183 17,929 | America . 25,806 26,884
Italy 79,528 12,766 | W, Germany 10,666 8,183
Puerto Rig 27,583 11,227 | Canada - 3,158 3,152
Fijii : 3,633 1,150 | England - 2,298 2,011
Amer, Samg 10,081 3,835 | Belgium 1,953 1,631
Malaya 11 1,726 754 | holland ~ 1,564 1,325

‘Other 3,757 1,297 | Switzerla 1,577 1,490
Other , 2,747 2,456
|

- Total 109,498 48,958 | Total ! 49,769 47,162




Chart 6-3. Statistics on Amounts of Bonito-Tuna Imports
Note: The unit is the kiloton and the 1,000 yen;
NHR stands for New Hebrides (Suisan Sekai
(Mgiine Wlorld) April 1968 issue, Vol, 17 No &4
P

Al moa s B 42 %
| 10,796 16,184 2,085,455

Q
[
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33 5,169 6,407 996,214
" 1,343 3,739 411,230
Jt 215 45 . 4,562
L 1,931 2,061 260,369
+ 212 586 69,934
Iy 331 495 49,178
] 35 410 50,836
" R 914 1,345 131,465
T 621 401 43,938
- 162 162 17,874
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1967

Total amounts of imports
Amounts of imports according to the major
importing countries
Ryukyuan Islands

South Korea .
People's Republic of China
Taiwan
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Philippines

United States

Samoa

Panama




tuna industry was rapidly expanded in these newly-rising
countries and fhe United States, and that they had become
strong competitors of Japan. As we review tuna fishing in
the United States, "Tuna fisheries still used inefficient,

old-style pole and line methods or surrounding nets until
around 1952" and with the higher costs of production, they

could hardly compete with Japanese frozen tuna. ﬁowever,
"around 1958 .... they succeeded in developing’a power
block to wind nylon purse seine very rapidly, .... this
caught a large number of schools of yellowfin tuna migrating
northward in the coastal waters from South America to
California every year between January and June, es..
0ff-season was from July to December ... American purse
seiners sailed out in this slack season éo the Gulf of
Guinea .... in 1968 eight seiners caught more than 10,000
tons .... the number of tuna fishing boats operating at
present haé reached 120 ..." And the problem of the tuna

market in the United States changed"from restriction of

imports to limitation of catcﬁ'(Suisan Shuho (Marine

Weekly Report) No 559 Octbber 1969 Special Edition p 42-43).
Korea operated fisheries experimental vessels in the

Indian Ocean in 1957. In June 1963, they established the
Korean Fisheries Development Corporation and obtained
fishing boats and gear by loan agreements between Korea

and France and Italy; Japanese capital from Japan-Korea

claims of properfy agreement was applied to exploiting
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pelagic fishing. The Korean government was particularly
interested in the develoﬁﬁent of pelagic tuna fishing in
their measureé for the promotion of fishery. . During
1963-1965, they possesséd only 23 boats and L,005 tonss
but this increased to 111 boats and 22,106 tons by ilay
1966, and 186 boats and 45,702 tons by 1969. This repre- -
sented an 8.1 times increase in the number.of.poats and an
11.4 times increase in tonnage within less than 10 years.
"Now, Korean fishing fleets navigate literally over the
Seven Seas .... Korean tuna fishing bases in July 1969
number as follows:  American Samoa (70 boats), Fiji
Islands (i8 boats), New Hebrides (7 boats); Free Town,
Sierra Leone (21 boats), San Martin, West Indies (4 voats),
Abidjan, Ivory Coast (3 boats), Las Palmas (10 boats),
Durban. South Africa (20 boats), Tamatave, Madagascar

(9 boats), Penang, Malaysia (6 boats), and Fortaleza,
Brazil (3 boats)" (Suisan Shuho (Marine Weekly Report)

No 580 October 25). With reSpecf to management, "eight
private tuna fisheries other than the Korean Fisheries.
Development Corporation own from 1 to 16 fishing boats

(average 6.7 boats) in corporations formed with foreigh

capital." (Kaigai Suisan Gosho (Foreign Fisheries Collec-

tion) 12-2, "Korean Fishing Industry II (3)" p 73).  The

post-waf situation of fishery development in Taiwan was
"By strong grant-i n—ald programs by the government ....

fishery reconstructlon proceeded rapldly, and the number of.
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fishing boats reached 330 in 1949" ... Then with aid from
the United States or corporations formed with Japanese
fisheries, the number of fishing boats increased to 749 in
1964,

In those days, 90% of all boats were small size boats
of less than 50 tons. This is because Taiwan has a parti-
cular advantage as far as location is concerned. The
fishihg boats from the bases in Kao-hsiung Shih or Ping-
tung Hsien sailed out in the coéstal waters of the
Ryukyu Islands, the nearest adjacent seas; all the areas of
the South China Sea; the Sulu Seaj the Celebes Seza; the.
Banda Sea; the Flores Sea; etc." (Kaigai Suisan Gosho

4

Koji Nakamura, "Taiwan's Tuna Industry"” p 11).

Chart 7 shows that "large size boats borrowed from
the International Bank for Reconstruction and Development
are not included; «es The fourth 4-=-year construction
pian begun in 1965 indicates the .construction of 16 tuna
drift line fishing boats of the 250—ton class on a loan
from the World Bank ... Domestic construction of fishing
boats and applications to foreigh countries for large size
boats are continuing ... the numbers of boats are still in-

creasing because there are no limits on size and number as

of now." (ibid., p 10) Besides the countries mentioned

. above, communist nations such as the USSR, the People's

Republic of China, and Cuba, as well as Okinawa, have
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become strong in tuna fishing. The development of tuna

fisheries in these nations, particularly in Korea and Taiwan

where labor costs are still low, resulted in a great change

in the international tuna market; in other words, a large
amount of frozen tuna were exported to the United States and
Europe, thus decreasing the Japanese share of exported frozen
tuna significantly. o

The amount of frozen tuna exported from éorea and
Taiwan is shown in Chart 8; in 1968 they increased their
exports to more than double to the United States and 3 times
to Europe (compared to 1967 exports), and aléo a 1.8 times
increase to Japan. When we include the exports directly from
foreign fishing bases, about 30,000 tons: the total comes to®
125,000 tons, already surpassing Japan. Japanese tuna
fisheries have tried to shift their attention to the
domestic demand for sushi-dane and sashimi, rather than con-
centrating on exﬁorting. Thus, eventually, most of the
fisheries withdrew from the fishing grounds in the Atlantic
Ocean and operated in the Southern Hemisphere from domestic
bases, rationalized labor by using the auto-reel or line
winder, and improved the ability to maintain freshness by
rapid freezing. Along with the rapid freezing machines of
-45°tx>-50° C capacity, an air blast hanger system was
developed which further improved the tuna industry. The air

blast hanger is a system in which, by hanging the fish upside
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Chart 7. Changes in the Scale of the Taiwanese Tuna Long-
line Industry ‘

" Year Mo of bdatg Tonnagé |Horsepover
1933 353 6,762.17 | . 10,987
1954 A1 8,817.34 13,185
1955 423 9,610,42 14,529
1956 412 9,911.73 15,881
1957 © 418 12,443.00 19,713
1958 503 14,438.98 25,832
1959 ° 472 13,779.45 24,959
1960 629 15,163.47 28,195
1961 663 15,056.03 27,893
1962 v 725 16,958.68 “32,310
1963 ’ 678 19,133.49 37,608
1964 : 749 20,184.77 . 41,005

I

Number of vessels according to class

AT — I8KRdze | ioos
Sb%zla§s INo of boath 5% | horsepower
: ~ 10 302 2,124.66 7,410

10 ~ 20° 194 2,124.66 7,410
20 ~ 50 198 6,012.18 9,571
50 ~ 100 18 1,323.91 2,270
100 ~ 200 26 3,759.18 8,450
200 ~ 350 5 1,318.66 2,500
350 ~ 500 _ ~1,472.88 3,000
Oversp . - 1,226.06 2,100

(Kaigai Suisan Gosho, Koji Nakamura, "Taiwan's Tuna
Industry," p 9)




Chart 8. Amounts of Frozen Tuna Exported by Korea and‘Taiwan‘

J . S . l ‘ E . i o
._1To U.S _tom‘uoggh.éa_pant on

1§67‘| 22,000 | 4,000 | 16,000

1968 | 53,000 1 12,00 ; 29,000

(The portion dealing with inter-trade of Japanese tradinéﬁ”
companies only, taken from Suisan Shuko No 559, P 42)




down and locking the tail, the fish is automatically
carried into a freezer of -4500 capacity through a jet of
super-cooled air (below -50°C). This air blast hanger
system, however, has disadvantages as well as advantages; -
some fishing boats are still using this system in conjunc-
tion ﬁith cooling racks. For example, the auto-reeél or line
winder coﬁld reduce labor requiring 29 men to requiring 25
men, and the auto-reel with an air blast hanger could reduce
that number by two more. A doﬁble-deck pioneer type develop-
ed recently would reduce the number further, to 18 men; this
number is now considered the minimum requirement. Pioneer

'type tuna fishing boats such as the First Seiju-llaru

(297.27 tons), the Second Seiju~iiaru (298:35 tons), and the

Seventh Seisho-Maru (298.44 tons) or sail-all-the-seas type
boats such as the Seventeenth Cho Sho-Maru (404 tons), which
make it possible to sail in all weather, indicate the
direction of modernization in large size tuna fishing

boats in Japan as they compete with present day internationas
tuna. fishing industries. By accomplishing the above, théy
hoped to safely navigate the Minami tuna fishing grounds in
the Southern Hemisphere, in the offshore waters of

Australiz in the high south latitudes. Minami tuna has re-
cently become very popular as sushi-dane and sgshim;‘bn the
domesfic market because of its similarity to bluefin tuna.
The major'fishing grounds for Minami tuna are in the off-

shore waters of Australia from the 90 degrees east longitude
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to 160 degreesbwest and in the high latitudes from 10 to 45
degrees south, where the weather is rather bad. The sail-
in-all-weather type boats mentioned above are very effective
in bad weather. As for Minami tuna, the ratio of landing of
Minami tﬁna in Shizuoka Prefecture to the entire Japanese
bluefin tuna catch is gradually increasing; in 1959 the
ratio reaéhed 77.8%; even now,'after suffering a decrease in

Hinami tuna landings, the ratio is 79% because the bluefin

tuna catch has also decreased. In Shizuoka nost of the

Minami tuna caught are landed in two fishing ports, i.e.,
Yaizu and Shimizu. Consequently, the Yaizu Fisheries Co-
‘6perative Association,which is traditionally strong in tuna
fishing, owns many boats and Taien Refrigeration in Shimizu
has many contract boats. Figure 6 shows the Minami tuna
fishing grounds operated by the Yaizu FCA, most of which are
offshore the west coast of Australia and offshore Cape Town.
Fish stock of lMinami tuna is not all that promising;

Mr Narashina, Yaizu Branch of tﬁe Japan Pelagic Fisheries
Laboratory reported that, around 1959 when Minami tuna
fishing was starting to be promdted, it took 10-1l5 days:
(one operation per day) to obtain a full load, but now it
takes 90-100 days. Also, it was impossible to land as many
Minami tuna as around 1959. In any case, a quite large
change occured in the domestic tuna market after the pelagic

tuna fisheries began exploiting the domestic market rather
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Chart 9. Minami Tuna Landed in Shizuoka Prefecture

rﬁé;QnW1de, “Riguoka P. | £inaml tuna
E t&h - , andings3lueiln
torr— taon <3
1953 5,070 g -
1954 - 3,878 1,193 30.76
1955 3,885 1,399 36.01
1956 9,139 5,104 55.85
1957 13,864 9,514 68.62
1958 12,807 8,189 69.94
1959 _ 36,331 - 28,242 78.74
1960 53,518 37,830 70.69
1961 58,183 40,479 69.57
1962 32,500 24,473 75.09
1963 45,254 33,847 74.79
74.07
1964 37,361 217,672
1965 34,690 27,402 78.99
1966 30,840 23,592 76.50

m———

Year

(Record of the 8th Bonito-Tuna Resources Research Conference)
(Marc? 1969, Japan Marine Resources Preservation Conference,
p 30

Average Prices of the Major Varieties of Fish in the Landing
Fish Markets from January to October 1969 '

BT
kg yerr kg :{en_
F3wSm 351 § 3 319
S F 219 D 211
g (=) 135 : ’ 246
v > 173 D D 278

-

NS 19 | A~ v 93

Fish

(Shimizu Fishing Port Promotion Committee Investigation)

Key:
1. Minami tuna Striped marlin
2. Bigeye Swordfish
3. Black marlin
4, Albacore White marlin
5. Yellowfin Bonito




than the export market, with the development of rapid cooling
machines éf -45% capacity. Frozen tuna is classed as pro-
cessed goods and can be traded outside of fish markets. Thus,
the system tends to shift from the traditional.public auction
in fish markets to direct purchase by full boat load. Like
y;llowfin tuna, frozen tuna and canning tuna for export used
to be bought by major trading companies and‘canning mapufi
facturers and was treated like any other fish on the domestic
fish market. However, the exploitation of the pelagic fishing

grounds, the construction of larger fishing boats, the in-

stallation of rapid cdoling machines, and trading in the

international fish markets encourzged changes in the tuna
trading system. For example, an average frozen tuna landing
per fishing boat from a pelagic ground is over 300 tons;
thus, it is very inconvenient to trade after defreezing, con-
sidering the extra time and labor required. As for trading
companies, it is much simpler for them to buy a whole boat-
load. And they became more confident with the shift to a
cold chain sys{em at the production center. For major food
trading companies, there is the choice of whether to sell on
the domestic market or to export, considering market condi-
.tions. With the improvement of the rapid cooling technique,
not only Minami tuna but also yellowfin and bigeye can, like
bluefin tuna, be sent onto the domestic market as sashimi

or sushi-dane, Consequently, the domestic tuna market
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expanded and, as domestic demands grow, purchase by the boat
load is not limited to Japanese boats but is also applied to
Korean, Taiwanese, and Okinawan boats. In the next stage, it
is just a matter of time until so-called "port-of-call loading"
or "on-board loading" is adopted; the tuna boats would prefer
to operate in this way rather than spending long periods of |
time and incurring great expense shipping out from their

home portifor each trip. Nowadays, large-size cooling
carriers are operated in the ports for porit-of-call landing.
These new trading systems were first used by the Taien group
“which is led by Taien Refrigeration, Inc. Taien Refrigeration
started with 200,000 yen in May 1951 at Tsukiji-cho, Chimizu.
The company worked primarily as an agent for Toshoku, which
was the leading tuna exporter. At that time, pelagic tuna
fishing was in é boom period. The company kept expanding,
building 1,000 tons of cool storage in 1959, 4,000 ton in
.1962, initiating"port-of-call loading" operations in the

~ Indian Ocean in 1963, building a iarge—size cooling carrier
(the 18th Taien-lMaru -- 1,300 tons) in 1964, building the

21st Taien-NMaru (999 tons) in 1966, building a cooling

carrier (the 28th Taien-ilaru -- 999 tons) and a 400-ton class

tuna fishing boat (the 25th Taien-Maru) in 1967, building

the 31st Taiensilaru (2,860 tons) and the two 5,600 tons Mie
Yokkaichi cool storage units with capacities of -40°C 20 tons
per day in 1968, and building a cooling carrier (Taien-Maru --

—
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7,000 tons) for "on-voard landing" operations at Tamatabu
Port. Taien Refrigeration, Inc. has separated its fishery
department off into the independent Taien Fishery, Inc. The
Taien group has five cooling carriers for:a total of 13,216
tons. They contract with 90 fishing boats in Mie, Shizuoka,
and Kochi Prefectures; although the export division is

dependent on the Toshoku Co., there is a pfomising business

on the domestic market. TFor example, their tuna landing from

January to October 1969 reached 33,221 tons, far above Nippon
Reizo's 9,681 tons and Kaigai's 9,015 tons. In the same
period, total tuna landing traded on a boatload basis by the
major companies was 60,069 tons; thus, Taien Refrigeration's
share was 555, Taien Refrigeration's tuna fishery is support-
ed by the so called "Seven Samurai" of the Taien groups .
(four in Mie and two in Shizuoka). In the beginning,
financial connections were a major factor, i.e., the fishing
boat ovmers who were still dependent on pole and line fishing
and lagging behind in the moderniiation of the tuna industry
were aided by Taien Refrigeration when they were ready for
modernization. There is said to be no such felationship
nowadays because of the establishment of the Minor Fisheries
Modernization Fund. In any case, Taien Refrigeration played
an important role in the era of modernization of tuna fisher-

ies. With the boatload purchasing system becoming popular,

a problem arises in a fish market that has traditionally
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close trading relationships with brokers (commission

merchants), and breaking up those relationships is quite

difficult. In particular, Yaizu Port encountered problems
due to the influence of.thé movements of Taien Refrigeration
at Shimizu Port. Inlthe Yaizu market, fhey defrosted frozen
tuna first and étarted the auctions after the brokers' in-
spections were over. In this traditional system, there is
no room forlthe boatload purchasing system. B;okers,
generally, do not have enough capital to operate by "boatload
purchasing" and have difficulties adapting to modernization
of the trading system. On the other hand, in Shimizu, there
were no traditional brokers, hence no hindrances to the
growth of the major fishery capital owners like Shimizu
Shokuhin KK and Taien Refrigeration, Inc. To defrost
frozen tuna to send to the markets is rather inefficient

and unscientific now that the cold chain trading route has
been established., At present, the ratio of trading frozen
and defrosted is half and half at the Tsukiji market in

Tokyo. It is imbortant for the Japanese fishing industry

to solve this problem.

u; The Modernization of the Tuna Fisheries and
the Establishment of a Finance System

As mentioned above, the modernization of tuna fisheries
in the post-war era could not have been achieved without an
adjustmént of the finance system of the governmental develop-

ment fund. Right after the War, the govermmental
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reconstruction fund primarily encouraged the major fisherles
and did'little for the minor ones. However, the food crises
of the era accelerated the reconstruction of the fisheries;
brokers and shipbuilding furnished funds to minor‘fisheries,
and provincial banks also advanced funds. A characteristic
of the financing in these cases was that the producers and
the flnanc1ng establishments were equal or producers were
sometlmes in control, in contrast to the pre-war s1tuatlon
in which the producers were controlled by the flnance com=~
panies., The financing establishments were pressured by the
necessity of insuring a catch. In the meantlme. local banks
gradually withdrew funds from the flsherles. ThlS tendency
is clearly shown in a table showing debit- balance, whlch ”
indicates a peak of 3.44% in June 1958, and a decrease to
1.14% in March 1951. 1In other words, bank loans shlfted B
from fisheries to other general 1ndustr1es as the flsherles
recovered. Under the economic stabilization pollcy, that 1s,
under the production priority system. banks practlced
selective financing and had to establish a finance systen'for
the minor fisheries and shore fisheries.as funds from
provincial banks became seriously problematic under the
Dodge Line policy. At first, the establishment of fishery
financing with promisscry notes had been aimed at, but the

- systen based on mutual aid failed because of poor, unsteady

management in Minor fisheries themselves. Minor fisheries

‘gradually came to depend on funds from fisheries cooperative




associations such as the Central Bank for Agriculture and
Fbrestry. In late 1952, the Fisherieé Credit Finance Associa-
tion was founded by the liinor Fisheries Finance Assurance
Law; on 27 December 1952, the Bank for Agriculture, Forestry,
and Fisheries Law was passed. Thus,"funds are to be avail=-
able for long periods and at low interest to any agriculture,
forestry, or fishery establishment for development and main-
ténance qf'production. whenever the Central Bank for
Agriculture and Forestry or any other financing agent cannot
easily advance Zguch funds/..." (Article 1). This law had
been réviséd 26 times by 2 lay 1968; these revisions should
be cohéidered as strengthening Article 1 in accordance}with
economic changes in agriculture and fishing during thoée
years. July 1963, the Minor Enterprises Basic Law took
effect, under which modernization of management in minor
industries has been promoted. With respect to fisheries, the
, Minor Fisheries Advancement Special Treatment Law was
established, and the bonito-tuna fisheries were the designated
fisheries. In the years around 1967, bonito-tuna fisheries
came to an important turning point; they were shifting their
major emphasis from the export market to the domestic market
due to severe competition from the United States, Korea,
Taiwan, and so forth on the international market. Chart 10

shows changes in the debit balance of fisheries from larch

1960 to March 1964. In those 5 years, related financing




Chart 10, Changes in the Loan Balance Differentiated by
Financing Agency with Respect to the Fishing
Industry ‘

. : - — - . —— .____._———"
I Time |MeT60w| Mar6l| Mar62prar63m |Maréwal C/A i C/P
Generafl funding agencies, 1,073 1,242 1,414 1,685 1,923
- Related funding agencies: 379 511 763 1,01 1.192l

Public} funding agencies - 238 250 266 294
Total I,GQOI 2,002 2,442 , 3,475

|

(Unit: 100,000,000 yen) '
(Sekai Suisan Soran (A Look at ‘World Fisheries) p 41)

Chart 11-1. Financing loves in Finance Corporation Fishing
Vessel Financing Differentiated by HMajor Types
of Fisheries Industry

(Sulsan Shuho, Special edition No 559, March 1969, p 90)
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1. Units 1,000,000 yen - 10. Western bottom trawling
2, Classification - 11, Medium class boat bottom
3. Period 1l: 1953-1958 - trawling (offshore trawl)
4, Period 2: 1959~1963 12. Surrounding nets

Period 3: 1964-1967 - 13. Salmon-trout .
6. Total 14, Pelagic bottom trawling
7. Amount of financing 15. Other
8, Ratio 16. Total
9, Bonito-tuna




Chart 11-2. Changes in Financing of the Bonito-Tuna Industry
(Suisan Shuho, Special edition No 559, iarch 1969, p 91)

1 ifz005m)

3 siliaox- 185 | 4 deron-x1¢s | 5 3t
Seroni | B v ovow | Seui | R r v o Sren | L]y v %
Fiscal 1963 !0 46187 1118 19,267] 6 2007 27 8 1,015/6 4,858 7 1388 20,312
Fiscal 196 1,605 38 8,168 . 248 25, 1mwi 1,853 62 9,205
Fiscal 1965 2,048! 45 amd 314 27 1,215 2,362 72 10,271
Fiscal 1966 2,844 44 11,200 5715 43 1.945, 3,4190 87 13,154
Fiscal 1967 4,195 54 13,547, 628 3q 1,743 4,823 91 15,290
Total 15,311 292 mgu, mm4 159 6,985 17,318 68,232 -
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Key:
l. Unit: 1,000,000 yen Total . - -« -
2, Classification -Amount of loan
3. Pelagic bonito-tuna No of ships
L, Adjacent seas bonito- Tonnage
tuna

agencies show the maximum increase, 3.2 times, and general
financing agencies show a grggual increasé every year for a
total of 1.8 times over the 5 years, and government
financing increased 50%. But if we compare 1964 with 1963,
goVefnment financing increasgd at the highest rate. 1In
these 5 yearé. major fishery establishments increased 1.6
times from a value of 66,900,000,000 yen to 112,800,000,000
yen.- Other fishery establishments increased their worth 2.3
times, from 102,100,000,000 yen to 234,800,000,000 yen., ’
Seventy to 80 percent of financial.fUﬁdéfbther thanvfhose
going to major fishery establishments went to minor fishery'
‘establishments ...... Of these funds, about 50% went tb the

bonito~-tuna industry, 17% to the salmon-trout industry, 8% to

the offshore bottom-trawl industry, 11% to the surfoﬁndihg net
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industry, and 14¢% to others (Sekai Suisan Soran p 41); this

indicatss that the bonito-tuna fisheries had preférential
funding. Funds from the Bank for Agriculture, Férestry, and
Fisheries are the highest in the seéond 5.-year period, and
the bonito-tuna industry obtained more than half, 51%. In
the third 5-year period, funds for the bonito-tuna in-
dustry decreased to 357, but nonetheless kept the largest
share, which indicaﬁes a positive protective.p;licy on the
part of the government toward modernization of the bonito-
tuna industry. This has been strengthened by the minor

Fisheries Advancement Special Treatment Law and the Ilinor

Fishery Ilianagement Reconstruction Fund, which is to be granted

to bonito-tuna fisheries in cases satisfying one of the

- following conditions. The law mentioned bonito-tuna fisher-
ies, but the funds granted went mainly to tuna fisheries.,
The section on the bonito-tuna industry is. excerpted from
"Guide to Funding" (October 1968, p 8).

The Bonito-Tuna Fishing Industry

(1) Funds for the owner of less than 4 fishing boats
to expand to 4 boats ‘

(2) Funds for the owner of less than 4 fishing boats ex-
panding to 4 boats to build or operate the fourth
boat

(3) Funds for the ovmners of less than 4 fishing boats ex-
panding to 4 to 6 boats by merging to build or
operate the new boats ( (1), (2), and (3) include
cases in which the desired total is less than 4)

(4) Funds for the ovner of less than 5 fishing boats
to install or newly build a boat larger than 20 tons
as follows

RN




Fishing Boats Prior to Con- Fishing Boats after Construc-
struction or Remodeling tion or Remodeling

1. Under 240 tons without 1. Over 240 tons with auto-
auto-reel reel

2. Under 270 tons without air 2. Over 270 tons with air
blast hanger style high blast hanger high effi-
efficiency freezing equip- ciency freezing equipment
ment or seni-air blast ’
tube shelf high effi- .
ciency freezing equipment

Under 180 tons without 3. Over 180 tons with semi-
air blast hanger style air blast shelf type
high efficiency freezing high efficiency freezing
equipment or semi-air equipment

blast shelf type high

efficiency freezing equip-

ment

L4

(High efficiency freezing equipment is that with a freezing
capacity of -40°C) .

(5) Funds for installation of mechanized reels, remote
control devices, air blast hanger-type high effi-
ciency cooling eaquipment, semi-blast shelf-type
high efficiency cooling equipment, or brine cooling
equipment

For the above funds the Bank for Agriculture, Forestry, and
Fisheries changes interest to 6.5% per year with a deferment
period of 3 years and a repayment period of 15 years, and
funds are granted up to 120,000,000 yen per fishing vessel.
Theée funds are obviously a great help to the tuna industry
which is trying to bring back pelagic tuna on a competitivé

basis with adjacent seas tuna used for sashimi or sushi, ‘as

one notes when one comes across modern large size tuna

.’/
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fishing boats built with the funds at pelagic fishery base
ports such as Yaizu, Shimizu, and lMisaki. Major fishery
establishments suéh as Taien Refrigeration played important
roles in promoting the boatload purchase system, as men-
tioned before; however, minor fisheries no longer have to
depend financially on those major fishery products-companies
due to the establishment of the system of financing from the
Bank forkAgriculture. Forestry, and Fisheries. This was
clearly shovm in a report of research done in Mie Prefecture.
As described later, modernization of Mie Fisheries is lagging
behind that of otherAprefecturés} i.e., in Mie Prefecture
most of the minor fishing boat ovmers still depend on pole
and line fishing, and they have had to havé financial help
fromvthe major fishery estabiishments in order to acéomplish
the‘drastic changes involved in the modernization of the
bonifo?tuna industry. In this instance, the Eank'for Agri-
culture; Forestry, and Fisheries played a role in liberating
the minor fishing companies from the major fishery establish-
ments. Thus, the minor fishing companies have become able to
participate in boatload purchasing on equal terms with the
major fishery establishments. Incoming fishing boat ovmers
hope to sell as much frozen tuna as possible as quickly‘as
possible, and in this case,‘it is far more convenient to sell
by the boatload rather than little by little to brokers. Tuna

frozen below -4500 is as hard as stone and loading and unload-

ing operations can readily be mechanized. It seems out of
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date to defrost frozen tuna and inspect it prior to purchase.
Recently, frozen tuna has been sold just washed off with
water at Tsukiji Fish ¥arket, and fish brokers also have
improved cutting techniqueé, adjusting themselves to the

situation.

5, DManagement Analysis of the Effects of
Modernization Funds

In the preceding chapterﬁ some interpretations of the
modernization of Japanese tuna fisheries and the‘establiéh-
ment of a finance system were described and in the present
chapter an actual development process of a specialized tuna
industry in Mie Prefecture will be described. 1In liie Pre-
fecture, bonito fisheries have been traditionally popular.
There was confidence in bonito fisheries; however, they were
lagging behind other prefectures in tuna fishing. The loca-
tions of the base fishing ports of the bonito-tuna industry
in Mie Prefecture can be divided into two areas; one 1s the
southern Shima Peninsula and the other is the Owashi area.

In the southern Shima Peninsula area, bonito fishing was

popular at Hagiri, Wags, Hamajima, -~ Tasonoura

Shukuura and Rekiura and Sukuri, Mikura, and Furue. As

bonito fishing boats were mechanized and became larger, the
fishing grounds were also expanded; i.e., the Mie fishing
boats sailed out around the Hachijo Islands, Nojimazaki, and

the Sanriku coastal waters. They landed at Misaki, Shiogama,
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Figure 7. Iltap of the Distribution Differentiated by Boat
Owner and Community in Iiie Prefecture
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Ishimaki, Kesennuma, and iiyako Ports, depending on the

season; thus, they established close relations with the local
fishery capital. In the special case of Mie Prefecture,
there are about 30 "charter" fishing boats, in which the
fishermen of liie Prefecture are'employed by boat owners from
other prefectures. Employed fishermen have all the responsi-
bility fo; operations, and they get 50-70% of the profit.
This indicétes thé close relationship'betwéen bonito fishing
techniques in Mie Prefecture and capital from other prefect-
ures. Sometimes these fishermen become boat owners. Among
the six fishery establishments in the present research, two
are such charter managers. Tuna fishing in Mie Préfecture
started around 1926, when bonito fishing boats went out to
other coastal waters, by learning fishing techniques

from Abusa. - In those days about 100 small to large
boats fished for tuna from October to April as a second fish
after the close of the bonito season. However, the major
pelagic fishing in Mie Prefecture was bonito fishing even
after the War, and there was not a single specialized tuna
fishing boat until 1952. 1In 1953, the first three

tuna boats of the 350-ton class were built and sailed out
into the albacore fishing grounds in the Indian Ocean. Once
someone had bﬁilt a specialized tuna fishing boat, it was much

easier to follow suit, and the number of tuna boats increased

“

to 10 in 1956{_ In the beginning they depended financially on

K4
¢/ ’/
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Chart 12. Trends in Combined and Specialized Fishing Vessels
in Mie Prefecture

Year [L XM 2% XM
1950 | AWM Zo"
1955 ® 7

1959 79 15
1960 18

1961 31
1962 &2

- (Katsuo Fasuro Soran (A Look at Bonito-Tuna), p 377)

Key:

1. Combined vessels
2. Specialized vessels
3. Vessels

[ 4

the 105th Bank, the Suruga Bank, and the Development Bank;
‘but as these banks had stiff requirements due to economic
drag, they shifted their financial dependence onto the Central
Bagk for Agriculture and Forestry, and the Bank for Agricul-
ture, Forestry, and Fisheries. In the meantime, tuna fish-
~eries suffered from the atomic bomb experiments on Bikini
Atoll in March 1954, Thereafter, construction of larger

size specialized tuna boats to go out further was encouraged;_
i.e., to the Southern Hemisphere waters and the Indian Ocean.
In July 1953, the Fisheries Agéncy'disclosed so-called
"Special Regulations," which allowed for boat-enlargement by

size as of January 19523 i.e., the limit on the 20-70 ton




ciass was raised to 100 tons, the 70-90 ton class to 135 tons,
the 95-100 ton class to 150 tons, and no linit was imposed on
boats above 100 tons. This was in order to expand fishing
grounds after the abolition of the Mallenkov?] Line. Agricul-
ture and Fishery Reconstruction Fund was one of the major
financial sources for this construction. The United States
gave 20,00Q,OOO dollars as a solatium for the Bikini incident,
and involved personnel got shares of this. Thén. the Japan
Bonito-Tuna Fisheries Cooverative Association collected
150,000,000 yen from fishery establishments and 150,000,000
yen from the government and establishéh the Japan BonitohTuna
Fishery Credit Cooperative Fund Association. 1In IMie Pre-
fecture, members of the iiie Bonito-Tuna ngheries Co-operative
Assodiation could get financial assistance from the Central
Bank for Agriculture and Forestry on the credit of the Japan
Bonito-Tuna Fishery Credit Cooperative Fund Association.

They could borrow 805 (actually about 7072) of the cost of
jnstallation or construction and 42,000 yen per ton for opera-
tion. Besides thése funds, the liie Bonito-Tuﬁa Fishery
Cooperative Association funded as much as twice the yearly
balance of the Association Bank; a specialized tuna fishing

boat could be built if one héd about 20% of the total coste.

The present research on.fishery management shows the ratio

of owned capital to the total capital to be 46% maximum, with

257 the average and a 14% minimum. Two are over Lo%, four




are 40-30%, 10 are 30-20%, and five are 20-10/5. Relation-
ships between these local minor fisheries and theAmajor
fishery establishments such as Taien Refrigeration and Japan
Refrigeration began around 1959-1960. These relationships
sometimes work disadvantageously for producers in such areas

as quality control and standardized weights and sometimes ad-

vantageously in such areas as financial support and boatload

purchasing. It is rather difficult to distinguish over-all
interests. As a matter of fact, five of the "Seven Samurai
Talen Refrigeration are boat ovmers in liie Prefecture. ‘Pay-
nent in advance started in 1967, i.e., Hie Bonito-Tuna Fish-
ing Cooperative Association funds 705% of the charges of the
expected total landing of fish when the catch reached 50%.
The financial situation of the specialized tuna fishing boats
has been much improved by the liinor- Fisheries Kanagement
Develbpment Fund from the Bank for Agriculture, Forestry, and
Fisheries established in 1967. The interest of the Central
Bank for Agriculture, and Forestry for installation, construc-
tion, and advance payment is 8.39%; the interest of the Minor
Fishery ilanagement Development Fund is 6{5%, and the interest
of the Coastal Fisheries lanagement Reconstruction Fund is
7.55; with the former two funds there is a 0.3% cbmmissioﬂ
for a Fishery Cooperative Association sublease. With this
financial assistance, specialized tuna fishing boats rapidly

increased in number in Mie Prefecture. Chart 13 shows the




Chart 13. Association Owned Boats
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numbers of boats in the ifie Fishery Co-operative Association
from 1964 to 1969. In 1969, the number of bonito fishing
boats (including bonito-tuna fishing boats) was 41 and the
number of tuna fishing boats 47. ‘Five more specialized tuna
fiéhing boats ha#e.been built since then, and the number has
reached 52. Thus, bonito fishing yielded its traditional

status as the leading fishing industry to tuna_ fishing.

Mie became a tuna fishing prefecture. Vessels from Mie appeared which
specialized in tuna and their size Began to increase in the period
1952-1955. These vessels operated in the Banda Sea, the Flores Sea,

and the Java Sea, as well as in the Indian Ocean and off the west coast
- of Australia. The most important factor in the conditions of tuna
fishing at that time was the extremely good catch’rate for yellowfin.

A voyage could be completed in 70-80 days of fishing, for it was
possible to catch as much aé ten tons in a day's operation using 300

to 350 cases of drift lines. After the Bikini test, however, and as the
expansion of the vessels specializing in tuna advancéd one stage,

particularly in the 200-500 ton class of vessels, the tuna catch rate

in the fisheries of the Indian Ocean and those of the west longitudes

worsened since 1959-1960. 1In the worsf case, one day's catch amounted to
between 2 and 3 tons, approximately. Statistics on this period
presented in the table show that the catch rate became 4.9 tons for one
day's operation. Of course, at that time the'production was primarily
for frozen tuna exported to the United States. It was being shipped

in refrigerated vessels at -20° C. Until 1952 the fishery was still
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close to Japan, bonito and tuna were shipped there water-cooled, and
brokers purchased the catch which was frozen at and exported from cold

storage facilities near the fishery. Remembering all that, the fact

that tuna was frozen at -20° C. was a forward step in itself.
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1. The transition (classified by year, by size, by number of vessels,

by gross tonnage) 2. As of April 1 of each year 3. Less than 500
tons 4, Less than 1000 tons 5. More than 1000 tons ° 6. Total

7. Number of vessels 8. Tonnage  _9, Figures in parentheses are
average tonnages, including both pole fishing vessels and part-time vessels
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Since around 1957, when tuna fishing grounds expanded into
the South Pacific waters, cooling of -20°% capacity became
inadequate, and all fishing boats started to install coolers
of -30%Ccapacity. Around 1961-1962, thg catcﬂ rate in the
East Pacific offshore waters of Chile dropped; therefore,
fishing boats from Mie Prefecture started to sail into the
Atlantic Ocean. The first fishing boat sailing in the
Atlantic bCean was the fifteenth Kaio-Maru (330 tons), which
had a contract with Japan Refrigeration. It used Recife Port,
Brazil as a base. Around 1960-1962, when the Kaio-Maru first
started to fish, they had a quite profitable catch of about
6-7 tons per operation day With 300-350 cases of drift lines.
Other specialized tuna fishing boats, aftef they heard the
good news, rushed into the Atlantic Ocean; the number of
boats reached around 150 in 1962-1963. Then, in 1964, an
average catch per operation day dropped to 2-3 tons with
400-450 cases of drift lines. Around 1964, Japan began to
lose.her large share of the international tuna market due to
the activity of Korea and Taiwan and finally gave up first
place in 1967. In the Atlantic Ocean, they could not land
their catches directly in the United States, so they used
rélay ports such as Las Palmas (Canary Islands, Spain),

Bristobal (America), Recife (Brazil, home consumption),

Torinlatto /Transliteration/ (America), and Santiago, and

‘so forth.v Transport ships of Nihon Refrigeration and Toshoku

Vs
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A Look at Overseas Bases
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carried the tuna fo the United States. Not a few operations
developed deficits. Around 1964-1965, more than several fish-
ing companies went bankrupt. Fortunately, the fishing grounds
in the ‘Indian Ocean then iﬁproved and domestic demands for
Minémi tuna increased. Japanese tuna fishery shifted
direction from the internatidnal market to the domestic
market. It was quite lucky for tuna fisheries.that at that
time Japén was in a big economic boom period, the so-called

Showa Genroku, and the market was able to consume all they

caught. As changes took place in the marketing system as has

already been discussed, not only Minami tuna, which is
similar to bluefin tuna, but alsd yellowfin tuna and bigeye
were found to be usable as sashimi and sushi-dane if they
were frozen at around -45°C when caught. Taien Refrigeration
constructed, very recently, a large storage plant in
Yokkaichi, Mie, which can instantly freeze 20 tons per day
to -40°c with a 5,600 tons capacity. This indicates its in-
“tention to exploit new markets in the Kansai area. Taien
Refrigeration's tuna business reached 16,100,000,000 yen

in 1967, 19,000,000,000 in 1968, and is said to aim at over
20,000,000,000 yen in 1969, which indicates an increasing
domestic demand. Before 1965, they landed -30° frozen tuna
at Shimizu and A- class at Misaki, but since 1965 it does
not matter where they land because they freéze tuna at -#SOC.

It is now only a matter of a contract with a boatload
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purchasing partner. Buyers determine prices depending on the
year of boats built, i.e., tuna caught by boats built before
1965 are 15-20 yen cheaper per kilogram than that caught by
boats built after 1965. Therefore, some boats built before
1965 have install.ed -45% 5 _500¢ high e.fficiency cooling
equipment. The prices of tuna differ depending on the fishing
grounds. They are.around 200 yen per kilogram'for Indian
Oceantuna, and 220-230 yen for west longitude tuna, with par-
ticularly good priées for Marlin. Recently the tuna fishing
boats of Kochi and Shizuoka Prefectureévmainly sail out into
the southern Pacific Ocean to catch lMinami tuna, but 60% of
the lie Prefecture boats sail out into the Indian Ocean to
catch yeilowfin. albacore, and bigeye tunz, 30% into fhe west
longitude waters for Marlin, bigeye and yellowfin tuna, and
10% into the southern Pacific Ocean for Minami tuna. Up to
October 1969, 18 boats had cooler‘or freezing capacity of
-30°C, one boat of -35°C, 6 boats of -40°C, one boat of -42°C,
8 boats of -45°C, one boat of -47°C, 15 boats of -50°C, and

1 unknown (probably around -30°C because thelboat was com-
pleted in November 1961) out of the 51 specialized tuna
fishing boats in Mie Prefecture. These figures show a signi-

ficant improvement in cooling machinery in recent years.

Numerical data indicating economic effects of funding

modernizing installations are not readily provided, but
at least we should consider problems dealing with rationali-

zation and those dealing with fish price determination

4
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separately. If we separate the idea of modernization of in-
stallations into 1) cooling equipment and 20 boat_accommodae
tions, we find that funds for cooling equipment are directly
related to fish prices. On the other hand, funds for inside
accommodations or equipment such as the auto-reel, line
winder, and remote control systems are related to rationaliza-
tlon, subsequently, to labor power and wages. Rationaliza- |
tion /fof labog7 may result in increased wages per person.

As mentloned earlier, since the emphasis was shifted
from international to domestic markets, tuna has commanded
15-20 yen more if rapidly frozen at -50°C and stored at
-45°C rather than frozen at —30°C to-BSOC. It became very
popular in those days to increase cooling.capacity, but it 
is rather difficult to find proper data showing direct

economical effects due to renovations of this type.. In our

data, the only complete data for the balance sheets ofkfour

fishing seasons‘concern fishing boats on which old-type
cooling eQuipment was installed. 'Modernized, large size
boats with high efficiency cooling machines are not ready
with complete data. If we assume tendencies from other in-
formation éuch as total yearly and monthly catch and average
unit prices for tuna from 1953 to 1968, we would know that
the prices could not be decided by‘only one factor but

rather by an 1nteract10n of several factors. for'this reason

it is not possible to interpret direct economic effects of
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Data 3. Study‘of Tuna Price Changes

(Data from the lie Bonito~Tuna Fisheries Co-operative
Association)

1% E| & 2 R| & 4 F|m @6

1953 Baﬁ/ wm;m 111
1954 1,990 171,456 86
2,583 169,114 65
7,418 . 564,426 90
[ 9,724 741,928 76
-——12,432 " 1,015,058 82
17,809 1,578,197 88
20,961 1,823,256 87
26,147 2,384,933 91
25,369 2,848,889
25,516 3,112,956
23,266 2,868,233
22,845 2,801,736
23,951 3,908,493
19,393 3,314,860
26,192 4,945,398 -

1. Fiscal year 4, Price _

2. Amount 5. Thousand yen

3. Ton 6. Unit price -
the installation of high efficiency cooling equipment from
the chart showing the monthly changes of average tuna prices.
In.any case, the price in 1969 was 35.1 yen higher than that

' in 1968, and the price in 1966 was 31.9 yen higher than that

in 1965, when the market changed from international to

domestic.. The latter price change corresponds to the market -

change. The former price change is considered indicative of
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a price increaée due to lower temperafure freezing (-SOOC)
and storing (-4500) as compared with -30° to-35°C and

-250 to-30°C, respectively, with.the old-type cooling equip-
ment. Similar interpretations can be made from Data 3, which
show changzes in price from 1953 to 1965 énd indicate higher
prices after 1966. When the high efficiency cooler becomes

common, the tuna price generally increases, but the differ-

ence in price between an individual price when tuna is

landed and an average price gradually decreases. Consequently,
the economic effects of installation on prices are greater in
the early years and smaller later. But, after high effi-
ciency cooling equipment becomes common, the specialized
boats which cannot undertake its instaliation lose out in the
price competition._ Thus, every owner tried to install a high
efficiency cooler; however, in Mie Prefecture a semi-air
blast shelf-type rapid cooling machine was installed more
commonly than the automatic air blast hanger type cooling
machines. This may be the reason that people do not fully
understand the achievements of rationalization with the
latter. Data 1 also shows that there have been more plans to
install high éfficiency coolers than to instali line winders
and auto-reels. For the purpose of the rationaliiation of
inside accommodations, most of the.Zl fishing boats studied

_ in Mie Prefecture have water machines and facsimiles., But
only 10 had remote control auto-steerers, 8 remote control

engines, and 6 both., These installations are not objects of
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funding from the Bank for Agriculture, Forestry, and Fisheries.
The only object for funding from the Bank in order to ration-
alize fishing‘boat accommodations is'the auto-reel; it is
rather strange that the line winder_is‘pot included even
though both execute a similar function. Only 5 boats have
installed line winders, and every one of them was built in
1967 and 1968 and is a large size boat over 402 tons.,

Manager il. mentioned once that it is doubtful whether it is
advantageous to use the auto-reel rather than a line winder
with respect to wear and tear on the main lines. Most of the
specialized'fishing boats in Yaizu install the auto-reel or
line winder, but few boats in lile Prefecture install this
equipment, perhaps because they have enough labor power and

agree with ¥r. M. In lie, there are 2~3 more fishermen per

crew than in Yaizu. Two boats have 24,8, two boats have 25,

two haﬁe 25.5, 6ne has 26.3, one has 26.5; and three have
27.8 fishermen. Fishing boat ownership in Mie Prefecture is
shown in Chart 14, There are four owners who have more than
four specialized tuna fishing boats, four owners have three,
eightb ownefs have two, and five owners have just one boat. The
Fisheries Agency has decided that an owner needs at least
four specialized tuna fishing boatg to have stable management
.and deVelopmeﬁt. The Bank for Agriéulture,“Forestry, and
Fisheries founded "funds for owner of less than four fishing

boats to build up to four.,!"




Chart 14. Fishing Boat Ownership
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There is no particular reason why the Fisheries Agency fixed

on four boats, but in any case the Mie Bonito-tuna Fishery Co-

operative Association decided to follow-their lead and four
have already reached fhe initial aim. One of these four
owners haé.three spécialized»tuna fishing boats and a carrying
mothership. Four owners who have three boats each are also

trying to reach the recommendation of the Fisheries Agency and
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Data 4-A. Average Catch and Price for Four Outings
Profit Summary

No. 7 . . ) No 28— No. 1 No. 8
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Data 4-B. Term end Credit and Loan Balances
Summary
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(-aken from Data 1) (A)
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Data 5. Public Finance Agency, Tokai Branch Data:

Summary of Brail, Profit Rate (31 August 1969)
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the méin:concerh ié“tﬁeir forecast about the future of tuna
resources and pfice stabilization., In a capitalist economy,
expansion of management'is more or less indispensable even for
minor fishing establishments. Therefore, fishing boat owners

have always to pay attention to the modernization of their

fishing boats to compete with others and have to be willing to

get proper funding. Data 3 (B) shows a balance-account which
indicates that the ratio of deposit to loan decfeased in 1967
and 1968 as compared with 1966 and, consequently, that depend-
ency on the Central Bank for Agriculture and Forestry and the
Bank for Agriculture, Forestry, and Fisheries increased. Data
also shows .that fishery establishments paid more interest to
other city banks than to the above two banks, Average catch
"and profit per season in four fishing seas;ns were 68,344,700
yen (355.8 tons) and 12,534,200 yen (18.3%). The fishery in-
terest of 18,.3% seems fairly good business,

However, it may not be proper to judge over-all manage-
ment bf the specialized tuna fisheries in Mie Prefecture by
these results since the objects of the bresent research were
more or less better fishery establishments. In any case, from
data on the bonito-tuna industry in'the Tokai area, the average
profit ratio at 31 August 1969 was 3.4%. This is far less than

| Mie's 18.3%,véven if the data of the Tokai area included bonito

fisheries in addition to the specialized tuna fisheries. The

Bank for Agriculture, Forestry, and Fisheriés also reported the




range of average interests are between 1.0 to 12.4%. There are
no deficit cases reported perhaps because of difficulties of
obtaining any further funding in case of deficit. 1In any way,

it is fair to say that fishery management in the Mie Bonito-

Tuna Fishery Cooperative Association is quite stable. This may

be the result of strenuous efforts on the part of the fishery
establishments to modernize and reconstruct the post-war tuna

industry under proper guidance of the Association and timely

assistance in funding from the banks.




Data 6-1. Fiscal 1968 Landing Report
(Iiie Pref. Bonito-Tuna Fisheries Co-op. Assoc.)
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6-2. Fiscal 1969 Landing Report
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Summary

The Bonito-tuna fisheries are the most typical fisheries
in which a capitalist production system has developed. An
advancement in the bonito-tuna industry resulted in minor
fishery establishments and a labor class. This formation is
due to the interaction between merchant capital, bonito-tuna
fishing techniqﬁes. and the development of fishery products
as commodities. 1In the pre-war era, the development was more
or less spontaneous but rather slow processes in fishery
establishments themselves, mostly depending on being sub-
sidized by the national or prefectural governments. In the
post-war era, on the other hand, it was much encouraged by
urgent demands for food, a newer public finance system, and
loans from city banks. Rationalization and modernization
have been drastically carried out sinqe around 1949 and
1950, when pole and line bonito fisheries and drift net
.tuna fisheries began to separate. Establishment of a finance

system by the Central Bank. of Agriculture and Forestry

greatly‘assisted these developments, together with the

Fishery Credit Finance Association and the Bank for Agricul-
ture, Forestry, and Fisheries, both founded in 1952. In the
meantime, pelagic tuha fishing'Was also éupported by the
major fisheries food industries in its modernization.
Capital tends to keep going anafchically under the law

of value, and the expansion of production undergoes by in-
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stallation investment with free competition among éstablish-:
ments, In théApresent research on the "Study of Economic
Effects of Modernized Installation Investment on Far Seas
Tuna Fishery,"-the author considered the subject capital .
ist competition in the tuna industry. ‘Modernization‘in tuna
fishing results in a reduction of working hours, and conse-
quently, with generalization and equipoise pf’operation hours,
the individual profif is also going to be balanced. Thus,
ecinomic effects of modernized installatiqn,investment
under the finance system already described become relative
ones  which may not be the same for more than several years.

Consequently, this problem should not be considered only as

the pursuit of profits; the problem has to be expanded to

cover the development of fishery production and fishery
resources, and we have to consider what has to be done for

development of tuna fishing in the long run.
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Tadle 2

Suwiary of Tuna Fiching Grounds

(Corivined tenito and tuna simary drawn from pages 123-152)

Area

hegion

Prirmary Characteristics of the Fishing Grounds

Fishing

grounds

off the

coast of
Japan

Eokkaido
and
Sanriku
region

Northern lirit of the distrioution of the tuna
and marlin genus. The fishing season is for
four wcenths betieen April ard Cctoder, and the
center of the fishing grounds ricves north with
the menths from offshore Kinkazan to offshore
Samezu and to offsnore cZrimo. The cold Kurile
Current extencs to the surface of the Sanriku
fishing grcunds, and tecause tluefin tuna mig-
rate relatively near the surfzce, they becone
the object of stretched net fishing.

Izu Archi-
celago and
eastern
region

Altaouzh the fishing season for albaccre is
oetween Lovencer and March, it is mest pros-
perous in January. It makes up 805 of the
catch of 211 fish. 3igeyed tuna (Cecemoer arnd
January) is second, and tluefin tuna and yel-
lowfin tuna (May to Cctober) are negligible.
rishing gear is streiched line and vole and
line,

Kinan
region

L[]
The base cf operations fcr the crerational
area of the stretched line fishing toats
catching small types of tuna is primarily
Katsuura in Wakayama-ken, and also Yaizu,
Kagoshina, and lluroto. Fishing season is
Cctober to April, and azlthough the vest fich-
ing season for albacore is February and lMarch,
it is possible to orerate year round. During
excellent zeriods of the north equitorial
drift current and the Japan Current, there
are yelloufin tuna, turobot, and oluefin tuna.
During excellent periods of the reverse Jacan
Current, there are bigeyed tuna and albaccre.

Satsunan
region

There are oluefin tuna from end of December
to April. The best fishing season is larch.
Average weizht during the fishing season is
180 kg.

East China
Sea region

This region is divided into two by the Jaran
Current, which flows north on the west side

of the Ckinawa Archipelago. The western side
of this fishing area is called the East China

Sea fishing grounds, and the eastern side is




called tne Okinawa fishing grounds. Zetween
July and Septenter, there are striped marlin
and white marlin in .the coastal waters of
Surizuchima. In Cctober and Decerver, the
fishing greounds move scuth frem the previous
rea, 7The fishing situatien is active, with
trized M*lm. vhite marlin, and sai
Zast China| Zetwzen January and larcn, the ;1q“ivg )
ri th~ sea region| grounds rove south, and there are white rar-
grounds cif {ccnt.) lin and z3ilfish around Jotsurishira. At
the coast the Ckina.a fishing grounds, there are alba-
of Jacan core, cigsved tuna, and yellowfin tuna.
(cont.) Setween April and June, the Ckinawa fishing
grounds ceceme the main fishing arsa; there
are oluefin tuna, yellowfin turda, and
strived rarlin.

d the niddle of July,
ast on the Tsushi:z warm |
ort".arc and are caugnt by |
nets frenm Wwakasa-uan tnrough Noto-
kantc to aopama-dan. Although they are rare
around Korea and the ccastal prcvinces (of
China), fish are scmetimes caughi off the
coast of Sakhalin past the western cocast cf i
Hokkaido in vears when thne warm current is
streng. Cnly oluefin tuna mizrate there.

I
!
1]
1

This indicates the i) Fis sheries with albacore and big-
fishing grounds eved tuna as their primary

which are at the objective: '
central part of the ' Until abcut August to o-
Paciiic Ccean in the vember, bigeyed tuna is
area between 1500 " the rain otjective, dut
cast and 1500 west from the latter half of ,
longitude, north of Decermbter to March, the num-:
250  north latitude. ber of albaccre increases |
Northern They are formed by and bigeyed tuna decreases
Pacilic the semitrogical in areas closer tc the

Ccez convergent line znd coast. tcesides this, tlue-
fishing its northern part, fin tuna, sucrdiisnh, and
grounds ~ | which are the tide ' striped rmarlin are caugnt
Sorders of the north depencing on the pericd
equitorial drift and area. Stretched line
current and the : fishing is dullest from
nortk Facific Ccean April to July.

current.
This is clocest to ji) Fisheries with oluefin tuna as
the base of the  their prirmary objective.
stretched line tuna




Korthern
Pacific
Ccean
fiching
groands
(cont.)

fichins toats.
Also, the character-

istics cf tnese fish-

ing grounds vary
little in tke 120
dezrees of lcngitude
east and west, and

froma the ncrth
Pacific Ccean currznt

to the se:iditrovical
ccrwergent line.

iii) FTisheries with broadbill
' swordfish as their pri ary
opjuctive: '

Anong orcadoill swordfish,
migrating grouns going
south are coserved in Au-
gust off the east coast of
Eokkaido, between 429 and
L6° north latitude, easl of
160° east lcngitude. Fish-
ing grounds are forred off
the Sanriku ccast frcom Seg-
terioer to Ncvemter. From
Kove:riter to Decemcer, the
fishing grounds siove south
rapidly, and fiching
grounds are forned east of
the Izu islands during Jan-
uary. Tne souathiard riigra-
tion stczs after.llarch.

Nerthern
Pacific
Ocean
middle
latitudes
fishing
grounds -

These are the
fishing
grounds in
the long,
narrow area
east to west
18° to 28°
north lati-
tude in the
sernitrooical
convergent
area. It is
considered to
have low ma-
rine precduc-
tion capadi-~
lity. These
are the fish-
ing grouncs
for small, 50
ton, bosat
operaticns.

4

Ckino-
tori-
chima
waters

Yellowfin tuna are caught all year
round; in winter albaccre, in
spring siriged marlin, and in sum-
ner black marlin are caught. From
October to Janlary the tuna genus
and frecm say to July the marlin
gemus and yellowfin tuna are the
primery cbjectives of tnhe catch.

Cgasa-
wara
waters

The catch of bigeyed tuna increases
from December toc February and that:
of striped nmarlin increase fron
April to June. 3lack marlin are
also murerous. In autumn and win-
ter the tuna genus and in surmer
yellow fin tuna are the nain catch.

Cccos
waters

As a whole, bluefin tuna and yellow
fin tuna tend to decrease touzard
the east, and bigeyed tuna tend to
increase.

South
China Sea
fishing
grounds

bigeyed tuna.
grounds forn in the southern rart, near the
Shinnan Islands.
spread to almost all parts of the South China

The primary catech of the South China Sea fish-
ing grounds is yellowfin tuna, followed by

In Septenber, the fishing

In Decemoer, yellowfin tuna

s
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and are cspecially favcratle in the test-
ern part of the arca. Zigeyed tuna are at
the northern sicde o Stinnan Islands. From
taren to acril, catca ol coth yelloufin

and oigeyed tuna dccreases around nainan is-

and, The catch of yellowiin tuna dbetiec
Shinnan Islarncds and Indochina and that of
tigeyed tuna south of 14° norta latitude im-
orove, but they decrease iro.1 Hay to June,
and there are al:ost no operations from July
to August.

Sea

Lthe

Facific
Ccean
equitorial
fiszaing
grounds
(fishing
grounds
north of
the ecuatcr
ané south
of the
seriitrozi-
cal con-
vergent
1line)

Region
from the
ecuator to
60 north
latitude

Yellowfin tuna:

120°Z to 150°=: April, May, 2nd Novcmber
zre the most prosserous tericds. Janu-
ary and Augzust are the pocrsst.

150°E to 170°Z: Almost the same seascnal
crhanges as in the western watcrs, tut
the variations are not so reiiarkable,

170°= to 150°J: The catch is the greatest
in June and shows a completely differ-
ent variation from that of tae western
sart of the fishing grcunds.

150° tc 1%0CJ: The catcn rate is low

rcm June to Decemosr,

1209 to 120°: No seasonal changes are

ooserved.

The catch of bigeyed tuna is poor all year
round, but when the catch is poor north of 6°
north lztitude, lt becomes petter in these

vaters.

Black marlin:

The catch rate is poor as a vhole.

150%¢ to 130%V: The caich rate is high
from June to Decenber.

1309 to 120%y: There are no seasonal
changes in the catch rate.

130°E to 120°W: The catch rate is high
April to Sentemver (in the western
area) and around July to iovenber (in
the central and eastern area).

Region
from 6° to
129 north
latitude

geyed tuna:

130°E to 170°2: The catch rate is high
fror October to January, and it is the
lciiest from May to August. This ten-
dency is especially strong in the wa-
ters west of 150° east longitude.

- d._




Pacific
Ccezan
equitorial
fishing
grounds
(cont.)

Region
frem 6% te
12° north
latituce
(cont.)

170°= tc 150%: The catch rate is high
frox Janaary to June, and it is the
loest in August. It is cuite differ--
ent from that of thec :ore western
~aters,

170% to 150°W: The catch rate is highest
from April to July.

150%i to .....: June tc December is the
highest.

130°W to 1209%: No seasonal changss.

Yellowfin tuna:
3C°= to 15093: May, June, November, and
Tecemocr are hiegh.

15095 to 170°Z: Hish fro- May to August,
and the formetion of the main fishing
zrounds comes later tran the uest.

170°Z to 170C7: The catch rate is lower
than in the western waters,
high in August.

1709 to 150%I: The catch rate i
frem August to Movemoer.

150° to .....: Highest duringz June and
July. :

Black marlin:

130°Z to 150°2: 31ightly higher fron Nay
to Septerier,

150°% to 170°2: There are no seasonal
changes in ths catch rate, Tat it is
higher than that of the western waters
the year round.

170°Z to 170%: The catch rate is high
vetwieen June and Seotemoer, but moving
eastward, the period comes later and
later.

170° to .....: In uaters east of 170°
west longitude, the catch is slizhtly
lower than in the western waters.

140%4 to 1309%: Eigh from October to
November,

Region
east of
150° west
longitude.
This is
recently
developed

fishing

These are good fishing grounds where yellowfin
tuna and bigeyed tuna are caught in mixtures.

Looking at the surface temrperature distribu-

tion in these water, a cold water zone extends
toward the center of the ocean from the Ameri-
can continents alcng the equator. It retreats
easiward around May and extends westward from

August to November. This ocean condition
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1 with tre Lc;ato- as their
FroJ Deceaoer to lfarcn, the oro-
curing from April tc Hoverter is

reversed, and the ccnditions return to
thcse of April and Xay.
lay and June to around Ncvember
bigeved tuna zre nunmeroys and the

Also, from around
and Deceri-

vellowiin tuna decreases. The
ituation of yelloufin tuna fluctu-
That is to say, wnen the
¢ ~.ater are strong ovet-
the catch situation

ths col
sioveml

\/.-

er’,

C

f Dizered tuna is good, and the catch
ituztion of yellewfin tuna is

this elf

tlack marlin is lower

goed vhen
The catch rate of
in every month than
cigeved and yellioufin tuna, and
scnzl varicticn is not clear at

‘ect is wesker.

"

Soith
Pacific
Ocean
fishing
grounds

This is as inmzortant
a fishing arca zs the
Indian Ccean. Yellow-
fin tuna, alovacore,
and southern tuna are
distrisutsd in that
order fro.: the lower
to hizher latitudes.
Thzy are arrangsd re-
gularly, with czrtial
overlavping. Yellou-
fin tuna are distri-
buted nerth of 15°
soutn latitude, aloa-
core oetween 10° and
30° soath latitude,
and scuthern tuna
south of 30° scuath
latitu in the
area near Australia,
yellowfin tuna are
distributed as far as
30° south latitude

Eistory of Fishi
uent
From June to Sertenper of 1952, a
group of tuna mother ships of the
Tacific Ocean fiching industry went
fishing into the waters acJacent to
the Solcmon Islands and had good
catches, mainly of yellowfin tuna.
At an early period, the vaters
north of about 12°9-15° south lati-
tude vere developed from east to
west, extendinz from around 150°
east longitude in the Corzl Sea to
the west to the western longitudes
to the east. In the latter half of
1953, good fishing grounds for yel-
lowfin tuna were formed between 20°
and 25° scuth latitude near Austra-
lia, and the fishingz boats con-
verged there. Next, large schools
of alovacore were found in the nid-
dle latitude waters of the South
Facifie, and frou 1954 to 1955, the

ng G”ouna Develon-

-f -




South
Facific
Ccean
fishing
grounds
(cent.)

along the ceontinent.
“Whitz marlin, black
rarlin, striczed mar-
1in, and bigcvad tuna
are districated ir-
regularly north of
20° south latituce in
these waters. '

developnent cf the wide lishing
creunds extending frow the seas
adjacent to Austiralia to the uest-
2rn lengitiades was done rainly oy
srcups of mother saip type teats
and by groups of voats with the
Samoan Islands as their tase.

From 1955 to 1956, the fiching
grounds vere slo.ly extended cast-
ward on tre whole, betieen 10° and
20° south latitude. Good fishing
grounds for black marlin were de-
velooed east of 160° west longi-
tude. Also petween 1954 and 1655,
fishing grounds itk white marlin
as the rain catch were found bet-
ween 10° and 200 scuth lztitude in
the Coral Sez near Australia.

The waters scuth cf 20% south lat-
itude were develoged fro: 1657,
and they became excellent fishing
grcunds for southern tuna. Alsc
around 1657, fishing grouands were
developed north cf 20° south lati-
tude, slightly to the east, and a
good fishing ground for bpigeyed

and yellowfin tuna was cdevelored
at around 130° west longituce.

Indian
Ocean

waters and

neighdboring
fishing
grounds

Ocean center iaters
west of 100° east
lenzitude

Eistory of Fishins Ground Develoo-
ment
A survey was conducted frem 1630
to 1933 by the Shirataka-rmaru, the
Haruna-raru, and the Shonan-naru
in the canda-Flores Sea in the
eastern cart of tke Indian Ocean.
This included the Eax of Zengal,
the west coast of Sumatra, the
coast of Java, Lesser Sunda Island,
ané tre ccast of Timor. In 1652,
onerations were conducted fo: the
first time after the war in thke
Banda-Flores Sea and off the coast
of Timor. After that, the fishing
grounds were extended to the vest,
and in 1555, they passed 50° east
longituce and reached the waters
adjacent to Africa. The fishing
grounds develored througnout the
Indian Ocean.

-g-




Indian
Ocean
waters and
‘neighooring
fishing
grounds
(cont.)

Ccean center
west of 100°
lcngituce
(continued)

The types of fish caught are yel-
lcwfin tuna, altaccre, bigeved
tuna, strired rarlin, vwhite nmarlin,
orcadoill swordfish, sailfich, ard
furai rnarlin, hich arce similar to
those in the Facific Ocean,\but
the most important tyve is yellou-
fin tuna, followed by altaccre and
southern tuna. coutrern tuna uas
previcusly called Inaian tuna.

Tre cuality of its meat is close
to that of bluefin tuna, and it
orinzs a hign price due to the
deriestic denand. As ith goshu
tuna, its catch is increasing.
Looking at the distriobation oi ire
~2in tyres of catch in the area
with 100 €0 south latitude as its
scuthern zoundary, we can sce that
yello;¢1n tuna are nuvierous to the
nortia, ant alozcore are nuicrcus
to the south. Also, scuthnern tunz
are numercus in the waters along
the eastern islands which are sur-
rounded by Australia, Java, and
Lesser Sunda Islanc.

The Indian Ocean fishing grounds
are located fro. about 20° north
latitude to zocut 30° scuth lati-
tude, vhich are at considerably
lover latLtudcs and different than
the other fishing grounds, but
their catcn situation and the for-
ration of th 'zlshing grcunds are
deternined oy the rmarine condi-
tions of the Indian Ccean.

Piching Grounds fro~ Jan. to llarch

YellowTin tuna fishing grounds
are formed at the nost southern
part around Decemter and Janu-
ary, and they move somewhat
northuard during February and
March. In 211, the fishing
grounds in these uaters are

(a) yellowfin tuna fishing
grounds alcng the equitorial
counter current, (b) yellowfin
tuna and zlcacore mixed catch
fishing grounds centered on the
boundary of the south equitorial




current and the équatoria
counter current, and (c) yel-
lo.fin tuna fishing grounds
centercd on the equator at the
west coast of Sumatra.

Fishing Grouncés freom Avril to June
Yellowufin tuna fishing grounds
move slightly to the north as
compared to the previous months
and are located north of 5°
south latitude, but the procuc-
tion is even higher than in the
orevious ronths. Also, during
this cericd only, yellowfin
tuna fishing grodnds are formed
in the northern waters from
offshore Ceylon to near Andarman
and liicobar Islands. Also at
these fishing grounds, oigeyed
tuna, uro nmarlin, and strised
marlin are caught in mixtures.
This is the period when alba-

Indian core become the nost nunerous

Ocean . | Ccean center ‘aters in the south equitorial current

waters and | west of 100° east area, but in the mixed catch

neighboring | longitude fishing grounds (b) of tre pre-
fisking (continued) vious period, production de-
grounds creases as a wnole because the

(cont.) yellowfin tuna have moved nortn,

: and the overations are not very
active.

Fishing Grounds from July to Sept.
The yellowfin tuna fishing
grcunds are from 3° north lati-
tude to 5° south latitude, but
the catch rate is lower than in
the previous period. Mixed
catch fishing grounds for yel-
lowfin and bigeyed tuna are
formed in the western half of
‘the Indian Ocean centerod on 5°
north latitude, and later in
August, the mixed catch of mar-
lin increases.

Fishing Grecunds from Oct. to Dec.
This is the part of the year
when the production is the low-
est. Yellowfin tuna nove south
from the previous peried, and
as in the periocd fron January
to March, the distribution den-




Ocean center waters sity increases in the waters
west of 100° east north of the eguater. The
longitude catch rate increases somewhat
(ccntinued) in Decemcer.

Fisting Grounds fro: Jan. to larch
A current rioc is formed from
south to nortn at around 110°-
120° east lengitude, and the
south ecuatorizl curcent
reaches the west side of this
current rig. cecause, of this,
albaccre, which are numerous in
the area ol tne §outh equato-
rial current, are commonly dist-
ricuted in the western gpart of
these waters btut they are not
otjects oi the operations.
Yellowfin tuna are numerous
from tne nortn side to the east
side of the current rip, and
in particular, good fishing
grounds are formed f{rom the
Lesser Sunda Islands to the
Tiror waters (November to Janu-
ary) and at the northwest coast
of Australia (January to Feb-
ruary). At the northwest coast
of Australia, large yellowfin
tunz are the otjective from
January to February, out north
of 17° soutn latitude, southern
tuna are caught in mixtures.
Also, yellowfin tuna decrease
on.the western side znd aloa-
core increase. The fishing pe-
ricd is slichtly earlier in tre
Banda-Flores Sea than off the
coast of Timecr, and the fishing
situation is worse in January.
In the latter half of this pe-
riod, in the vaters ovetween
110° and 120° east longitude,
the catch of scuthern tuna in-
creases, as in the previous
Septemdber to December period.

Fishing Grounds from April to June
The current rip cetween 110°
and 120° east longitude disap-
pears, and the south equatorial

Indian
Ocean
waters and
neighboring
fishing

grounds waters east of 100°
(cont.) east lonzitude




current flows to the eastern
vart. Therefore, the distriou-
tion of altaco:'e extends to the
cast, and conly a few yellowfin
tuna are caugnl near Java and
the scuthern coast of the Les-
ser Sunda Islands. Zecause
southern tuna also move souath
along the west coast of Austra-
lia during this ceriod, the
catch decreases marksdly.
Fishing Grounds frcm Julv to Sent.
1he sea corditions during this
period are similar to those of
the crevious perZed, and the
distribution of the important
types of fish is also similar.
Fowever, the catch of yellowfin :
tuna gradually increases in the
Banda-rlores 3ea frcm soout
August. Zspecially cduring this
period, thick schools cf oig-
Indian : eyed tuna appear very close to
Ocean shore from the Sunda Chaanel to
waters and Waters east of 100° Java and near the shores of
neighcoring | east leongitude Java between August and Secten- !
fishing (centinued) _ . ber. They extend westuward
grounds along a line at 8°9-10° south '
(cont.) latitude and also northward |
aleng the west coast of Sumatra.
The southern tuna fishing !
i
1

grecunds form from atout August,
and dense schocls are formed in
September in the waters between
10° and 15° south latitude and
between 110° and 120° east lon-
gitude. The types of fish in
the mixed catch are of the mar-
lin genus, and striped marlin
is especially imgortant, but
yellowfin tuna and zlbacore are
few.

Fishing Grounds from Cct. to Dec.
The sea conditions are siailar
to those in the period between
January and March. From Hovem-
ber to December, yellowfin tuna
fishing grounds appear from the
south coast of the Lesser Sunda
Islands to the ccast of Timor.
The yellowfin tuna fishing




grounds formed sudsequent to
‘these are soutn of 3Y south
latitude in the EBanda-Flores
Sea. ‘he catch rate of toth
yellowiin and bigeyed tuna are
tne hichest in these waters
during this zericd. GHowever,
the bigeyved tuna fishing

, grounds forried near the south
Indian coast of Java during the pre-
Ocean vious period becorme gradually
uaters and | waters east of 100° worse. The best catching pe-
neigncoring | east longitude ' riod for scuthern tuna contin-
fishing (continued) ues fro.. Septerver, and tre
grounds location of the fishing grounds
(cont.) : . is alrost the sare as those of
the previcus months. Zesices
this, strised rarlin fishing
grouncs are forncd at the
northwest coast of Australia
between 18° and 20° soutn lati-
tude and 110° an¢ 120° east
longitude. Also, the ri xed
catch rate of bpigeyed tuna in-
creases. :

History of Fichinz Ground
Developr.cnt
When the 3Boso aru (408 tons,
Chiba-ken) performned experinen-
tal tuna fishing in the Carib-
bean Sea from loverver, 1955
to June, 1556, it was the first
time = Japanese fishing toat
had venturasd into the Atlantic
Tuna 1 Ocean. Next, fishing ground
fishing ' surveys were conducted oy the
grounds in Sagami Maru (700 tons, Kana-
Atlantic gawa-ken) for one year from
Ocean Cctoter, 1956 and by the Toko
Maru (1,112 tons, Fisheries
Agcncy) fron Decemoer, 1956 to
June, 1957. Yanashita Fishe-
ries Corporaticn in coopera-
tion with Japan lefrigeration
Corporation had the 13th Kaiko
Maru fish in this area, and it
‘landed at the port of fecife
for the first time in July,
1956. As a result, the superi-




Tuna
fishing
grcunds in
Atlantic
Ocean .
(cent.)

Tuna Fishing Grounds and Currents cf
the Atlantic Ccean

ISW 60°W  45'W 30°W IS'W

ority of the Atlantic Ocezan
fishing grounds was con-
firmed. The nunmter of toats
cailing out to fish in-
creased to 26 in 1957 and to
as rmany as 169 in 1965, bat
the number decreased con-
siderably to 49 in 1967.
Gekkan Gyogyo Eendo summary
(from fishing conditions in
1960 ana 1961)

30°N —
(1) EAEE
S K (2) (4
Do o :k‘\g ~nFEL ';q

Ny 7m)~~= ey

7

q
777 7e—2s i &0
75°W  60'W  45W  30W  ISW 0

(2onito and tuna summary, page 151,
Figure 59)

Key:
1. West Indies
2. West Atlantic Ocean
3« Canary Current
"L, Verde Islands
5. Africa
6. Caribbean Sea
7. Lioberia
8. Ivory Coast
9. Gold Coast
10. North equator:al drift current
11. Zquator
12. Guinea Current
'13. Venezuela
14. South America
15. Guiana
16. Baruiteba
Fortaleza
Recife
19. Brazil
20. Rio de Janeiro

January: In 1960 and 1¢61, the

main fishing grounds were
tw o, one centered cn the
ecuator and extending to 5°
scuth latitude off the coast
cf the Gold Coast and the
other at 200 west lengitude
off the coast of Natsal and
Recife in the westera part
of the Atlantic Ccean. How-
ever, the fishing grounds
off of the Gold Coast dis-
appeared in 1662, and yellow
fin tuna was the main catch
in the waters between the
ecuztor west of 10° west
longitude and about 5° south
latitude.

February: Continuing from the

previous month, yellcufin
tuna fishing grcunds formed
off of the Gold Coast, but
the fishing grounds gradual-
ly extended to the west, and
there vwere signs of then
moving scuthward. In Febru-
ary, 1962, main fishing
grounds were formed at the
center of the Atlantic Ccean,
that is oetween 0° and 15°
west longitude and oetween
the equator and 15° south
latitude, and they gradually
extended east and west.

March: The fishing grounds off

of the Gold Coast extended
north and southward, and op-
erations were conducted fron
Liberia to about 10° south




Key (cent.):

21.
22.
23.
2k,
25.
26.
27.

Tuna

fishing
‘Zrouncs in
Atlantic
Ocean
(cont.)

South eguaterial current
Zenzuela Current

Scuth Atlantic Ccean
Zrazil Current

Uruzuay

Fzlklzana Current

Cape Town

"~ latitude along the coast. l
April: Alrmost the samc as the rre-
vious month, but a CODolCQTaDlel
anount of tluefin tuna was
caught cff of Zecife in 1960.

May: The fiching grounds move
north grac‘ally. and. the center
seenms to move fror off of the
Gold Coast to off of Liberia.
Also, the fishing grounds
stretch out and form a long,
narro: area cetween 5% north
and 5° south latitude. The
catch is r2inly yelloufin tuna, !
which rakes up 69 to €0 percent,
and bigeyed tuna, albaccre, and !
striped narlin are cauzht in i
nixtures. l

June: The fiching grounds rove |
mainly north of the eguator and |
form at the center of the ocean,|
from the eguator to 15° north |
latitude.

July: The July fishing grounds of |
1660 were quite dif-erent from |
those of 1961. In 1960, the |
fishing grounds forrmed north of |
the eguator, off of Venezuela
and Dakar, out in 1961, ozera-
tions were also conducted to
the south, off of the Ivory
Coast and Recife.

August: The fishing grounds are
divided into those in the nor-
thern and thnose in the southern
hexmisghere., Yelloufin tuna are
the 003ect1ve north of the equad
tor between 5° and 15° north
latitude. South of the ecnator,
bigeyed tuna fishinz grounds
are formed in the :atesrs cet-
ween 5° and 15° socuth latitude
and btetween 5° and 15° east
longitude fro: the middle of
July.

September: Almost the same as in
the previcus month. :

October: In 1960, almost all the
segments c¢f the fishing grounds
converged at the northwest
coast of thne South American




continent west of 30° west lon- |
gitude, but from arcund the end |
of thke month, the fishing
grounds showed a tendency to
nove eastward in the waters at
about 10° south latitude. In
1961, fishing grounds formed at :
first from near 15° north lati- !
tude and 60° west longitude
across the equator to near 15°
“south latitude and 15° east
longitude, as if crossing the
Atlantic Ocean diagnzlly. How-
ever, in due course, the north-
west part of the’fishing
grounds disappeared, and the
important part of the fishing
grounds was in the central part
of the waters at 15° west lon-
gitude. It was lccated at the
. southeastern part and was con-
Tuna ‘ siderably different, the com-
fishing position of the fish being fron
i greunds in | . ' LO to 80 percent albacore.
1Atlantic November: ‘The fishing grounds i
[ Ocean ‘ moved south again, and the main
(cont.) fishing grounds moved to waters
' ‘ south of the ecuator. In 1960,
there were very good catcres
off of the Gold Coast. In 1961,
the fishing grounds were wider
than in the previous year and
reached 30° west longitude.
From the Gold Coast to Angola
with 10© south latitude as the
boundary, yvellowfin tuna are
numerous north of this boundary
rnaking up 88 percent of all the
fish, and bigeyed tuna make up
90 percent south of this toun-
dary. Also, at the central-
waters between 5° and 15° south
latitude, the fish compostion
was remarkatly dif’erent, being
L0 to 80 percent albacore.
December: Compared to the pre-
vious month, tne catching con-
tions are poorer, and the area
of the fishing grounds is
smaller. They have a tendency
to split into twc parts, off of




Tuna the Gold Coast and off of
fishing Recife. The fishing grounds off]
grounds in of Eecife, which were south of
Atlantic tne equator, had ~ore active
Ccean " operations, and their best sea-
(cont.) son was for alcacore.










