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Preface

The Japanese fishing industry has made a remarkable progress:
~since the Meiji Restoration, It has adopted advanced fishing
- methods practiscd in Lurope and North America, and Japan
today is the biggest fishing nation in the world.

The Asian countries, which achicved political independencc-
after ' World War II and are striving to build themselves up into-
‘modern nations, are facing more or less similar problems  which
Japan. faced in the past. Above all they are concerned with the
improvement of their people’s living standard through industrial
'dcvélopmént. It woﬁld be a worthwhile endeavor for Japan to.
introduce her own expericnéc in fisheries to these nations, which:
- have rich but as yet unexplored marine resources and must depend’
to a la'rge extent on’ fisheries in order to improve their living
standard. It would also be beneficial for Japan to promote the
closest possible cooperation in this field with these nations. The pub-
lica'tic_m of « Japanese Fisheries: Their Development and Present
Status 7 will, B hope, make a considerable contribution in: this
. respect.

Our wholchearted acknowledgement is due to the officials of
the Fisheries Agency and the. Fisheries Statistics Section of the
Ministry of Agriculture and Forestry for their generous assistance
and guidance in the preparation of manuscripts and photographic
- illustrations without which the publication of this hook would not

have been possible.- ' ' '

Ataru Kobayashi
President, Asin Kyokai
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GENERAL ASPECTS OF FISHERIES IN JAPAN

. Development of Japanese Fisheries

Japan stretches in a southwest-northwest direction off the east coast
of the Asian continent and consists of four major islands with numecrous
islets. The warm and cold currents wash the southwestern coast of the
country, crossing with each other ofl the coast. Long coastlines furnish
fine fishing areas with various species of marine animals and vegetables in
quantities. : :

They include sardine (Sardinia melanoﬁtm), anchovy (Zngraulis Japonicusy,
horse mackerel { Traclurus japonicusy, mackerel (Prenumatophorus japonicus etc.),
yellowtail (Seriola  quinqueradiala) squid and sole in the sea around Japan;
herring (Clupea  pallasii), codfish (Gadus macrocephalus), salmon and trout
(Oncorhynchus), akta mackerel (Plenrogrammus azonus), and Pacific saury (Colo-
labis saira) in the North Japan Sea; skipjack (Katswwonus vagans), tunas
and albacore (Germo germo) in the Pacific Ocean. In addition, the sea-
arcas produce such scawceds as kelps and other edible sca weeds and such
-shell-fish as abalone (Haliotis gigantea), oysters (Ostrea gigas), short-necked
clam (Venemjm semidecussata), shrimp, crab, ctc. '

The " archipelago of Japan consisting predominantly mountainous and
hilly islands, animal-protein must be derived from mariné products. For
this reason, fisheries have been from old times one of the most important
industrics in Japan.

In 1954, persons engaged in fisheries numbered about 1,000,000, and the
numbet of houscholds depending upon fisheries to ‘make livings numbered
775,000 with 4,000,000—5,000,000 family members, or threc per cent of
the total population of the country.  The ratio would be bigger if the
prople cngaged in the processing of fisheries products are to be included.

~ Unitl 1910, leacding fsheries were hook and lJine fishing, long line
lishing, gill-net fishing, squarc lilt-net fishing, drag-net fishing, ctc. and non-
powered boats were the mainstay of fishing boats. Fishing areas were con-
fined to the coast of the country. Sardine -beach secine. fishing was the
only onc operated on a large scale. '

By 1910, powered fishing boats and improved fisheries tcchmques were
first brought into use.

Since the turn ol the century, the Japanese society and economy had
been speedily modernized, and the number of consumers of fisheries pro-
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JAPANESE FISHERIES

ducts had risen. Improved transportation facilities, especially railways, ice-
making facilities and cold storage [acilitics have brought about a notable
expansion in the fisheries products market. Flshmg techniques, on the other
hand, have made remarkable progress. Around 1880 to 1900,.cotton fishing
nets which were manufactured by machines became available, a turning
point which made fishing technigues and Jmplcmcnts claborate—on a large
scale.  Around 1910, motors were installed in fishing boats. At the begin-
ning, there were technical difficulties, but the improvement of manufacture-
ing techniques for engines for marine use prompted motorization of fishing
vessels from around 1920, Along with this motorization, eflorts were being
made to build larger fishing boats. Ships loaded with ice for fish” catch
came to engage in off-shore and decp sca fisherics, and gradually fishing
grounds in Japanese waters were developed.. Thus. skipjack pole and line
fishing, tuna long linc fishing, saury drift gill net and stick-held dip net
fishing, trawl fishing and large fixed net fishing made progress.

The part the government played in the dcvelopmcnt of the fisheries
after 1910 cannot be overlooked. By 1900, there was already the Govern-
ment’s fisheries institute, positively turning out technical experts on a high
Jevel. The Pelagic Fisheries Encouragement Act was enacted to help the
construction of big powered fishing boats.  Since 1918, subsidies were given
for the construction and repair of fishing boats.  After 1923, subsidics were
also given for the construction of refrigerators in the consuming areas, and
after 1932, for the construction of iéc_—mziking facilitics in the fishing villages.

With the domestic markets for fisheries. products expanded, and with
fishing boats and techniques improved, Japan’s fisheries production began to
vise year after vear.  Before World War 11, in 1940, for instance, the total
number of fishing boats was 354,215, of which 75,197 were powered boats,
fishing in a wide aréa and the total catch reached 4,500,000 tons. In
1934-36 production, sardine. purse scine-fisheries ranked first, comprising
30 or 40 per cent of the total pmdugtmn, followed by, ernng, codfish,
salmon, trout, ctc. The total production of the above constituted about
60. per cent of the entire -catches.  Although whaling, tuna and skipjack
fisheries were developing to some extent, coastal fisheriés were predomi-
nant, consututmg 80 per cent of ‘the total.

Fisherics in Japan, especially the off-shore and pclaglc ﬁshcucs suﬂ"grcd
[atal damage from World War II: '

i) Due to the war damage, powcncd ﬁshmg boals in 1945 dccrcaaad

to 76 per cent in number and less than 40 per cent in tonnage of the
1940 total.

ii) Fish catch droppcd l'rom 1940’ 4 ,500, 000 tons to 1945% ,(_)51,-000. N

l')



GENERAL ASPECTS OF FISHERIES IN JAPAN

tons, or-a 49 per cent decrease.

Due to the loss of the great part of the territories, post-war Japan
was forced to support her teeming population with the limited land. As
a result, Japan had to depend upon the fisheries all the more. During
194547, the government adopted important measures for the rchabili-
“tation of fisherics. There were many handicaps which had to be overcome :
limited fishing areas, inefficient and insufficient fishing boats, dire shortage
of fuel, fishing nets ropes, etc. Under unpropitious circumstances, how-
ever, fishermen made painstaking cfforts to rehabilitate the fisheries in-
dustries, and the government provided the funds for reconstruction of fishing
hoats and zcc—makmg facilities and for repairing of the damaged fishing
ports.

On the other hmd in view of the importance of fisheries, the Fisheries
Burcau, of the Ministry of Agriculture and Forestry, was clevated in 1948
to the Iisheries Agency, one of the specialized agencies of the Ministry,
to become responsible for the unified and systematic fisheries administra-
tion. ’ ’ .
" In 1950, the old Fisheries Law was rcplnccd by its new counter-
‘part.  Under the law, undamental revision was made in regard to the
fisheries licenses, permits and fishing area regulations, - In addition, the
Fisheries Cooperative Association Law, the TFishing Port Law, and the
Fishing Boat Law were also enacted in order to increase ﬁshcnes produc-
tior and fishermen’s benefits. '

- As a result of such govcmmcnml measures and the fishermen’s efforts
fisheries made l“‘l])icl recovery. The following is the present : fisheries
situation ; _ s ' :

i} - Fishing BO'llb

- At the end of December, 1938, Lhcu: were !GE/I’/ powered vessels
234,194 non- powcred -vessels, thcsc two types consituted 398,911 vessels, or
1,615,505 tons.  Gompared with the pre-war peak, 1940 73,197 powered

vessels, and 279, 018 non-powered wvessels, totaling 354,213 vcsscls this was
a tremendous increase. o :

The' post-war features are’ that theu. are more powered boats than the
non-powered ones and -that boats arc becoming large, equipped with
modern apparatuses,  The powered boats accouted for 21 per cent of the
total in 1940, but increased to 41 per cent in 1958, _ :

- Large fishing vessels showed a marked increase.  In 1940, fishing boats
ol more than 20 tons numbered 3,312 but by 1958, they rose to 8,086
and ships of more than' 50 tons totaled 4,155 as compared with 909 in 1940.
Among large fishing boats, steel ships -account for 33 per cent of the more-

4
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JAPANESE FISHERIES

than-50-ton category, and 76 per cent of the more-than-100-ton catcgory

The recent trends of fishing boats arc towards high efliciency. In
this connection, the spectacular improvement of marine cngines must be
noted. Previously, diesel engines were mostly for deep-sca fishing vessels,
while hot-rod cngines and clectric ignition engines were used for small-and

- medium-sized boats, " In'recent years, technical improvements on the man-
ufacturing of diese! engines have raised cfficiency and reduced the fuel
consumption remarkably, thereby spreading diesel engines cven among
smaller fishing boats. In 1958, diesel engines were used for 27 per cent
of the total fishing vessels, hot-rod engines 26 per cent, and clectric ignition
engines 47 per cent.

Installation of various scientific apparatuses and equipment in fishing
boats may Dbe another postwar feature. They are being widely used not
only for prevention of sea accidents but also for enhancent of fishing cf-
fictency. In fact, they are greatly he]plnd pinpoint goed fishing grounds,
lower production costs and save manpower. Tishing boats equipped with
wireless communication apparatuses increased to 10,000 in 1958 from' 1,077
in 1940, 'In 1950 to 1952, fish finders, radars, lorans, etc. came to be in-
stalled. By 1958, fishing vessels equipped with fish finders numbered 8,000
radars, 600; dircction finders, 4,500 ; and- lolans, 1,000. - Of course, they
included sm'tll medium sized boats, too. : :

ii} Tishing Implements

-In Japan’s fisheries mdusn}, ﬁshmg nets are being used 1o a great
extent, and to keep them in good repair is very costly. ~Almost all ﬁshmg
nets used until 1952 were made of cotton which decays in sea water-in the
course -of time. - The use of synthetic fibexs for fishing nets, too, wasa great
boon to fisherman, because the new materials arc much stronger than. cot-
ton, more cfficient, and casier to dry. They fast spread from around 1932,
and their products rcplaced principal cotton ﬁshmg nets by 1958,

1ii)  Production :

The fisheries production wlnch dcchncd slnrply in 1945 lccovucd
quickly to top the prewar peak of 4,519,000 tons, and continued to climb.
In prewar years, the principal fishes, which werce caught' by purse seine
fishing, drag net fishing, and fixed net fishing, were sardine, herring, cod,
and salmon. - In recent years, however, these fishes migrating towards the
coast of Japancse islands have been decrcasin'g, with the result that off-shore
and - deep-sea fisheries are. being .developed, and saury, anchovy, jack
mackerel, mackerel, and tuna have come to'be hauled in‘quantitics. Thus
the mdustrys dcpendcncc on off-shore and deep-sea fisheries and at the
same time culturc in shallow seas has notably mcrcascd The -production
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GENERAL ASPECTS OF FISHERIES IN JAPAN

of culture in shallow- scas rose to 214,000 tons in 1958 from 78,000 tons in
1940.

The nation’s fisheries production totaled 5,506,000 tons in 1958 and
was valued at about - ¥246,000 million or $700 million. Of this total, the
production of inland water fisheries amouted to a bare 90,000 to 100,000
tons, figures which suffice to show how heavily the Japanese fisheries industry
depends on marine fisheries. . Seen from the production angle, tuna and
_skipjack fishing, saury stick-held dip net fishing, mackerel angling, squid
angling and trawl fishing west of 130°E longitude and trawl fishing east
- of | 130°% longltudc ‘The fixed net fishing, which was one of the major
fishing methods in prewar years, shows a steep decline in productlon m"unly
because of decreased migration of herring.

iv) Utilization and Consumption

As much as 90 per cent of the total fisheries products is being con-
~sumed domestically, while the remaining 10 per cent is being shipped abroad.
For domestic consumption, these products are being processed into various
- forms, although [resh fish is being consumed in quantities. Part of them
arc being processed: into manure and feed, too. '

Around 1940, inferior processing techniques and facilities and inadequate
_transportation and preservation facilitics inevitably converted a considerable
portion of fisheries products into animal feeds and manure. For human
consumption, fisheries products were taking primitive dried or salted forms.

Recently things have changed sharply.in processing, and transportation.
In addition to considcrably Jmprovcd railway facilities, trucks have in-
creased tremendously:  The ice-manufacturing facilifies necessary for trans-
portation ol {resh fish increased to 27,569 tons a day in 1958 from. 15,804
tons in 1940, I‘Dod freczing facilities expanded to 9,880 tons a day in 1938
from 2,146 tons .in 1940, and relrigeration facilities, to 3,063,000 cubic
“mceters from 1,136, 000 cubic mecters... In 1958, 435,000 tons of fish and
shellfish were frozen. Canning factories exist at major landing ports, and
545,000 tons of fresh fish was canned in 1958,

~In 1958, 1,414,000 tons of fish was consumed. cithér as fresh fish or
frozen fish; 3,214,000 tons, processed food; and 535,000 tons, maniwe or
feeds.  As compared with 1940, the consumption of fish as food has increased
notably.  While the consumption of dried or salted fisheries products is on
the decline, fresh fish, frozen fish and canned fish are bcmg consumed in
increasing ¢uantities. " The per - capita consumption was 9.6 kilograms in
prewar days, but as a rcsult of increised consumption in farming com-
munitics (30 to 40 per cent of the total population), the figure has soared
markedly, In 1958, the per head consumption rose to 21.3 kilograms, and
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the Japanesc takes 70 to 80 per cent of his’ ctmmal piotem intake. from
fisheries products.

v) Fishermen

Japan's fisheries managements include 252,000 for oceanic fisheries and
about 300,000 for inland water fisheries. Fishermen engaged in these fisherics
number 790,000 and 310,000, respectively. Households depcndmg on these
fisherics are 476,000 and 300,000, respectively.

© Oceanic fisheries arc operated by large managements owning large

fishing boats and smaller managements depending on small fishing vessels,
but the latter group of managements accounts for roughly 80 to 90 per
cent of the total number. Smaller managements arc engaged mainly in
coastal fisheries, and their main labor force is family members. They
occupy a highly important position in"Japan’s fisheries policies in that they
are developing resources for- coastal fisheries at [ow costs and also offering
' good employment -opportunitics.

Current Status of Major Fisheries

(a) Skipjack and tuna fisheries

Skipjack and tuna fisheries have developed inte a typical pelagic fish-
eries under the government encouragement given since the 1900's to pelagic
fisheries, powered-boat building, and construction of fishing port. facilities.
In 1939, fishing boats numbered 1,107 (53,561 gross tons), but due to the
war it decreased to 373 boats (27,226 gross tons) in 1945 or to 33 per cent
in pumber and to 53¢ per'cent in tonnage of the pre-war levels.

In 1958, it increased to 1,685 boats (217,267 gross tons), the catch
- amounting to 443,000 tons, surpassing the pre-war peak..

. The contnbutmg factors arc: (1) as a result of the postwar prohlbl—
tion of arctic fisheries, skipjack and tuna fisheries on the Pacific Ocean
has become important and the investments in this type of. fisheries. were
expedited; (2) gradual relaxation of limitations on fishing arca-in the
Pacific Ocean during the Occupation by the Allied: Powers and the increas-
- ed possibilities for expeditions into the Indian Ocean and the South Pacific

Occan after  the peace treaty; and (3) mmeasmg clcmand for tuna from
‘the USA ancl other countrices. :

Skipjuck pole and line fishing and tuna long line ﬁshmg compm.c the
skipjack and tuna fisheries. “This is because: (1) both have been operated
in fishing areas off the shores of the Pacific. Ocean and (2) most of the

fishing boats of some 100 gross tons have been engaged in skipjack fishing
in summer as ‘well ‘as in tuna fishing in winter. However, the skipjack
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polc and-line fishing clearly dlstmgmshnd from “the tun'l long Ime ﬁshmg
in fish species, fishing methods, and fishing ‘areas. ; ~

-Skipjack pole and lines fishing is. opcratcd to catch four or five ycar‘r
old skipjack (each weighing 3 to 5 kgs) m:gratmg ‘towards north’
quest of feeds in summer. The fishing season -lasts from May to Scp-
temher, and Junc and July are at its peak. The fishing area estends 50
o 500 miles - of. - Anchovies caught in- the coastal sea are carried in W
live-well in a boat and arc put on angling hooks. The fishing hoat
measures 100 to 150 gross tons and a crew consists of 50 or 60 members.
One voyage lasts onc or two weeks, and 20 to 60 ons of skipjacks are caught
per voyage. Among the principal fishing ports are those along the Pacific
coast “such- as Makurazaki, Murotozaki, Katsuura, Yaizu, Choshl Naka-
minato, Shiogama, Onagawa, Ishinomaki, Kesenuma, cte.

Most of the skipjacks caught are dried and some are consumed Frcsh
but 1(.cent1y more skipjacks are eaten cither fresh or canned.

Tuna long line fishing is being modernized. A long rope is stretched
on the surface of the sea and hooks are hung from' the rope at 50 meters
intervals and squid or Pacific saury is put on each hook to catch such.
large fish as tuna, swordfish, shark, etc.  Tuna long line fishing is operated
in the Pacific Qccan,  Fish species caught vary, with areas, Among them
arc. tuna,. albacore, big-eyed tuna, yc]lt_;w-ﬁn tuna, broad-bill swordfish, -
striped marlin, black marlin, great blue. shark, porbeagle, etc. Misaki,
Yaizu, Shiogama, Ishinomaki, Kesenuma, etc. arc major fishing ports- for
tuna- fisheries.. - In the past, a. fishing hoat of 100-to 150 gross tons
' manncd with a crew. of 25 to.30 mcmbcrs operated skipjack pole and line
hshlng.m.bum_mu for 30 to. 40 c_h)s per voyage and. most of such boats
were engaged in tuna long line fishing in winter. Fish caught are con-
sumed as fresh fish or C\])ortcd as frozen or C"mned tum., comtitmtng top
L\])Olt items, : _ )

This - typc' of fisheries is '1150 oné of the licensed hshenes Fishermen.
must obtain Lhc licence from the  Minister of Agriculture and Forestry and
the maximum limit of the number of boats.is set by law. :

After -the peace treaty -came into effect, Japan was allowed to make

tuna - expeditions into the central and southern ‘ Pacific’ Ocean and the
Indian Ocdan, and anoumgunuu has been given by the " government -
in huilding “large-sized boats and in. I[anO\’Cn‘anl of equ1pmcnt Since
1952, tuna [fishing boats of 200~1,000" gross tons equipped with 1mprovcd-
apparatus have been built once after another, Tn 1958, fishing vesscls
ol Lugu than 200 gross tons totaled 227, , '
Tmproved tuna boats of 300 qxoss tons muke e\pcdmon far “out into
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the Indian Ocean and the southern Pacific Ocean.  Each voyage lasts for
60 days or more. About 140 to 180 tons of fish are caught per voyage
and frozen on board and landed at -a fishing port. From 1850 onward,
factory-ship-type tuna fisheries have been carricd on, ' '

Tuna being one of the export items, the pricc of tuna is affected.
chicfly by the market situdtion in foreign countrics.  Due to the pollution
of sca waters by radic-activity as the result of hydrogen bomb tests con-
ducted at the Bikini Atoll in 1954, Japan’s tuna L\pcdltlons were affected
seriously.

(b) Pacific saury stick-held dip net fisheries

During the months from September to December, Pamﬁc saury migrate
to spawn in large schools from off Hokkaido to the southern part. of the
Pacific Occan along the main island. During the very short peak season
the Pacific Occan along the northern part of Japan and Hokkaido are
crowded with Pacific saury fishing boats.

The catch in 1940 was -only at the level of 20,000 to 30000 tons,
while it reached 575,000 tons in 1938, or twenty times the prewar level.
This is credited to the use of stick-held dip net fishing which is more cf-
ficient than the traditional drift gill net fishing and to. the rapid increase
in the number of operation boats. Some of the Pacific saury are packed
in ice and sent ‘to consuming areas by trucks or freight cars, others are
salted, dried; or canned. Still others are frozen and kept in refrigerators
for a long time. When in season there is so much catch the refrigcrators
arc over-crowded, and not enough ficight-cars or ice are available, so that
fish prices go - down. How to stabilize prices is' a big problem.

() Purse seine fisheries

Purse ‘seine fisheries developed - from hand pu1se seine ﬁshc:rxcs using
non-powered hoats, This type of fisherics was most important in the past
- when sardines migrated actively. The catch in 1941 recorded 844,860 tons
or 22 per cent of the total catch. - Purse scine fishing’ boats were engaged
in fishing in the coastal sca of Japan and in the offing of Korca FEven.
~now, sardine purse seine fisherics is onc of the leading fisheries, comprising
11,737 hoats (121,668 tons) operated by 132,000 pcopic and the total catch
amountcd to 756,000 tons in 1958. - . :

Among fish species caught by the purse seine are sar clmcs hoxse-chkcrcl
mackerel, skipjack, tuna, albacore (Germo germo), cte., but ‘the first three
are major. ones. - These are consumed fresh, some are boiled and dried,
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and a goodly part are made into canned sardines for export purposes.

‘Principal- fishing areas arc: . horse-mackerel and mackerel fishing
area in the west coast of Kyushu; sardine fishing area in the Bungo Chan-
nel between Kyushu and Shikoku; and fishing arca for sardine, horse-
mackerel, mackerel, skipjack, tuna and albacore in the northeérn part of
Pacific Ocean along the main island.  (Beforc 1940, sardinc fishing arca
in the northern part of Pacific Ocean along the main island was the most
fruitful one, but due to the diminishing migration of sardines, the same
fishing arca came to be surpassed by the fishing areas in the coast of West
Japan)

Structure and size of fishing boats and fishing gear used for purse
seine- fisheries in the respective areas vary according to the conditions of
cach [ishing area, c.g., tidal current, depth of seca, waves, ctc. Even in
the same fishing arca, different types of fishing gear arc used according
to the fish species.

At present, purse secine fisheries are classified admmlstratwcly into
four types: large types, designated medium type, medium, and small type
according to the size of boats and scope of operations. The first two
types must obtain liccnse for fishing operation from the Minister of Agri-
culture and Forestry and the remaining two from the respective prefecrural
governors, The maximum limitations are placed licensing and various re-
strictions are also placed on fishing arcas and operating arcas, ‘thus ensur-
ing a certain amount of fish-catch per boats,

' However, as the annual catch of sardines has been clccreasmg from
- the pre-war level, the . purse seine fisheries are gencrally depressed. In
order to tide over such depression, cfforts have been made to catch fish
off-shore and to raise the operating efficicncy by the sce of- large-sized
or western-style ships. In West Japan, fishing boats of 60 to 80 gross tous
have been built actively. and almost all the fishing units are eqmppcd
with wu‘elcss apparatus and- fish ﬁndels

(d) Mackcrel pole and line fi ShCrlES

Mackerels are being fished by nets and also po]es and lines. Of the
total catch of 268,000 tons, 27 per cent is by purse seines, and 60 per cent
by poles and lines. Rich ﬁshmg grounds are in the Pacific, and along and
~off the coasts of western and northern parts of Kyushu Island, but this is
~one of the most' popular fisheries in Japan. Adoption of new ‘Fishing
~methods and scientific appratuses has been contributing a great deal towards
development of new off-shore fishing grounds and higher fishing efficiency.
Today large fishing boats capable of moving from one vast ﬁshmg grounds
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to another are becoming the main force of mackerel fisherics, - Of the
165,000 tons of mackerel catch in 1958, about 30 per cent was fshcc! by
30—50 ton and 30—I100 ton fishing boats.

{©) Sq md anghng

Sqmd (Omrraa.r.t.'ep/ae.r sdoani pas.fms} production - in th(, prewar ycars re-
gistered only 75,000 to- 150,000 tons annually, butein postwar years, it rapidly -
increased, recording 656,445 tons in 1952, or 14'per.cent of the total fishe-
J‘ics_'pl'ocluéliqll, In 1955, it showed a, decline [rom: that of 1952, but still
kept itself above 400,000 tons. Squid angling fisheries. is one of the. most
important fisheries -in Japan, involving 56,000 fishermen.

Squid is the most important species among: dccapod l\mdq consmulmg _
90 per cent of the total production of® the said kinds.

- Fishing arcas for squid extend all over the sea around.the counlly
There are many rich fishing grounds in the Pacific Ocean ofl Hokkaido-
and North Japan. Squid caught from these fishing grounds’ cﬂnstituu. 80
to 90 per cent of the total squid {rom the entire country. :

The squid angling season varies according to the fishing areas, but
generally the peak scason is July to December in. the  fishing  areas ofl
Hokkaido and North Japan.  Angling is the usual method for squid fishing.
Squid fishing is carricd on all night by ‘enticing schools. of squid with the
usc of light, as schools of squid approach close to coast. - No expensive
gear is needed, and many non-powered boats and small type of . powered
ones with a crew of only family members go out for angling in the season.:
Fresh squid are dried with family labor. In-the squid season coasts are
congested with villagers operating squid angling. . Income [rom  squid
angling fisheries has been the important source of income for these people.

* In principal fishing areas in the. southern part Df:{[(ﬂ\kdido and North
Japan, the squid production consntutes as’ hlg,h as 60 .per -cent of thc loh]
~ fish- production, : , : R

Reccntly larger typc of beats mcqsunng 20 or 30 gross tons are on
the increase.  Small type of fishing hoats are confined  to operation ncar
the sea-coast, while larger type of hoats are allowed to ‘be anagt_d in
fishing .in a. wider fishing .arca in quest of schools of squid.. Gatches are
landed at blggcr Ports. Snmc of them are consumed fresh: mld others arc
frozen or: dried. o S . )

The Sqtud season is as ‘;hort as, that of P'u,lﬁc saury, }astmg only a.
few momhs, so_ that they arc bcytmd the - capaclty of 'refrigeration’ or’
processing plants often- resulting in undue fall . in: pr1ces An addition, duc
to the sun—drymg mcthod the- quahty of ‘dried; sqmd ls scrmusly affcctcd
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by the climatic conditions during the drying season. In wet spells it gels
'rotton, resulting in heavy losses. ~ Further study is urgently needed.

) fla\vl fisheries. opelatmg west of 130°1 longltud(,

Trawl fisheries operating west of 130°I longitude on the wide con-
tinental shelves in the East China Sea and the Yellow Sea is also known
as “Pclagic trawl fisheries.” Presently 805 trawlers (64,350 tons) . arc
operated and the production amounts to 334,000 tons (1958). This type
of fisherics is onc of the most ty])lcal and important high scas fisheries in
Japan.

Traw! fisheries in Japan were: inaugurated in 1910 by convellmg
non-poweréd ~trasvlers into powered ones. - This type of fisheries has  been
spread westward. Az expeditions were ‘made to the continental shelves in
‘the Yellow Sea and the East China Sca, the size of boats. became larger
and a rapid increase occurred in the number of boats and in the produc-
tion, and now developed into the present trawler fleets operating west of
130°E longitude. Under this type of fisheries, a trawl-is dragged by a set
of two boats at the hottom of the sca, Fach boat has a onnage of 60 to
100 gross tons and carries'a crew of 25 persons, ~ Each voyage lasts usually
for 17 days and about 40 tons of fish arc caught at cach voyage. - Among
the main fishes caught arc sea hream (Pagrosouius major), snapper, lounder,
croaker, skate- and ray, guarnard or sea robin (Lepidotrigra microptera), cic.
In 1958, 398 units ‘were engaged in operation. Shimonoseki, Nagasaki,
" Fukuoka and Tobata fishing ports arc the main hases of their aperations.
These ports are the leading ones in the country.. Fish landed at.these
- ports are transported by refrigerator cars to every cormer of the country,
Fish caught by trawlers. are Tor the most part consumed fresh and some
parts of them are used as materials lor-fish jelly products. (kamaboko), Annual
praduction Teaches 300,000 tons, more. than 135 pér cent of the total fisheriés
production from West Japan, holdmg an -important. position for the supply
of popular consumption in the western [apan.

Continental shelves in the East. China Sca and the Yellow Sca are the
(ishing aveas that have been rapidly developed since 1920, Dmmg- the
last war, almost all of the trawlers were' commandeered and evenrually
destroyed.  However, in view of the tmportance of this type of fisherics
from the standpoint o[‘ food supply the rchabilitation program was pushed
forward by the government giving puonly to it. The.number of trawlers
in operation surpassed. the preswar level in 1951, '

- Until the peace treaty -became effective, the fishing -arcas werce. limited
- toless than one-third of the pre-var arcas, and the licensed trawlers were:

I
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forced to be reduced by one-third in 1950 in- order to maintain the
minimum margin of profit per trawler. - Besides the, abovc-mcntionc_d-
trawlers of six to 100 tons, 53 fishing boats of more than 300 tons arc
engaged in otter trawl fisheries in the Yellow Sea. and East China Sea:
These otter trawl fishing ‘boats have been developing fishing grounds in
the South China Sea since 1952. - Recently they are active in- the South
Seas, too, in developing untapped fishing areas, and fishing vessels of Jarger
than 1,000 tons are being built for this purpose.

() Medium trawl fisheries {operating east of 130°E longitude)

-‘This type of fisherics was started in 1910 by introducing the
hand purse fishing by powered boats instead of non-powered ones, By
virtue of their higher efficiency and the stabilized catches, the medium
trawler fisheries became popular in a relatively short time. The fisheries
operated in the fshing arcas cast of 130°E longitude is known. as “trawl
fisheries cast of 130°E” or “medium type trawl fisheries,” About 1,500
hoats are engaged in ﬁshing and 521,000 tons were fished in 1958 ; thus the
medium trawl fisherics is increasing its importance.

Kinds of fish caught by this type of fisheries wvary = with fishing
areas. Ameong the leading species are flounders, codlish (Gadus macrocephalus),
Alaska pollack (Theragra chalcogramma), skates and rays, dogfish (Syualus
suckleyt) and the like sharks, rockfish, rockcod (Sebastolobus macrockir), sand-
fish (Aretoscopus japenicus), gurnard (Chelidonichthys kumu), sea robin (Lepidotrigla
spp.), croakers (Nibea argentata), “NI1GISU” (Argenting semifasciata), ctc. These
arc popular daily food fish in the country. Alaska pollacks, dogfish, and
croakers are. cither boiled or broiled—the most popular type of cooking in
Japan. Most of the fish processed into fish jelly products are fish caught by
this type of fisheries (fish jelly product manufacturing plants -are usually
found in fishing ports for the trawl fisherics opérating cast of 130°H).

Fishing- areas for the trawl fisheries spread wide around Japan and
the trawl fishing ports are scattered throughout the country. The offing
of Hokkaido, the Pacific Ocean north of the main istand of Japan, and the
Japan Sea west of the main island are particularly notable [or. the: ab-
- undance of fish-catch as well as for a goodly number of ernvicrs-cngagcd
in fishing operation.

In the southwestern part of thc Pacific Ocean and in the western paxt
of the Japan Sea, a trawl is dmgg(.d usually by a sct of two boats, but
by a single boat in the other fishing areas. It is wsually to use a wooden
boat of 15 to 60 gross tons, but the size of a hoat varies with fishing
areas. Most of the larger boats of 50 gross tons and over arc used in
12
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fishing area in the surrounding sca of Hokkaido and on the northern part
of the Pacific Ocean along the main island of Japan.

For medium trawl fishing operation one requires a license from the
Minister of Agriculture and Forestry. In order to minimize the friction
“with the coastal fisherices, restrictions are laid on some fishing techniques,
areas, and scasons. It is the established policy to give no more fisheries
licenses. Medium trawlers are becoming larger in size. TFishing areas fit
for medium trawl fisheries are usually confined to the sea of less than
300 fathoms deep. Due to the limited area of such continental shelves in
Japan’s surronding sea cast of 130°E., it gives rise to keen competition
among fishermen. '

- In view of this, the government is making efforts to develop fishing
arcas in deep scas or encouraging trawl fisheries to convert themselves to
other types of high seas fisheries (mainly tuna and skipjack fisheries).

Powered trawlers of less than 15 grow tons are known as small-type
trawlers.  About 22,000 small trawlers are engaged in fishing operation
chicfly in the Scto Inland Sea, Tokyo Bay, Ise Bay, Mutsu Bay, and the
Ariake Sea and 200,000 tons of fish are eaught every year. Reflecting an’
acute food shortage immediately after the war, was a rapid increase wit-
nessed in the number of small trawlers. As'a result, fish catch per boat
was on the increase year after year but the fishermen faced intense com-
petition To avoid needless competition the numbcr of boats has been
reduced since 1951

13



JAPANESE FISHERIES

Thousand , : - '
Ouls::s : Seguiar Trend in Fish Catches
5000 in Japan 1910—1955 . Tozﬂch

4000

3000

2000

10001

N

[ N N I N ) ;
191671915 1020 1925 1930 1935 - 194D 1945 1950 1955 Year
N.B. Whale catch excluded. o

14



F ISIIING GEAR AND FISHING METHODS
Drag Net Fishing

A net attached with a bag-net is dragged by onc or two boats at
sca bottom and the schoels of bottom fish are driven into the bag-net and
hauled up. Fish species caught in drag nets vary according to the fishing
ground, but most of them arc bottom sea fishes which are migratory.

The drag nct fishing is divided into five groups according to the scale
of fishing operation: otter trawl, trawl operating west of 130°E longitude,
medium wawl, small trawl and others. The 11958 statistics indicate that.
the total catches in drag nets of various descriptions amounted to 1,111,553
tons, constituting 209 of the total fish catches in Japan. o

Although the drag net construction varies depending upon its size, it
is generally made up of nets and ropes. Nets consist of wing nets which
serve to lure schools of fish to move in and a cod end bag which gathers
them in, The details can be referred to Figs. 1~6 and Tables 1~3.

(i) Otter Trawl ' _ ' B

Trawl is dragged by one boat measuring 250 to 500 gross tons. There
are also 1,000 gross-ton class boats. Otter trawlers can continue the voy-
age for more than threc wecks. TFish caught are kept in cold-storage in
the boats. Though the total catches by otter trawlers are as low as two
per cent of the total catches in drag nets, the otter trawler ranks far
ahcad of any trawlers in fish catch per boat per annum - with 400 tons.
The operating units numbered only 4¢ boats. The head rope of the net
is about 45 meters long (the size of a net is represented by the length of
the head rope). Two otter boards are used to keep the net spread. A
warp is 26 mm in diameter and 800 meters or more long. Diesel boats
are cquipped with an electric winch of 75 to 150 horse power.. Trawling
speed i3 3 to 4 knots an hour and the regular trawling lasts for four hours,

(i1} Trawl operating west of [30°FE longitude.

A wawl is ‘dragged by a set of two boats of 50 to 100 gross tons.
Trawlers operate in” the same fishing area’ as in the case of otter trawlers,
but the cruising power of the former is limited. Fish catches by the
trawlers constituc %9 per-cent of the total catches in dxag nets of all’ des-
criptions. : o

In casting the net, buoys and trawling ropes are cast in the direction
opposite to the course of the main boat and then one wing net, bag net,
another wing net, and ropes arc cast. When the main boat has occupled'
tlic position in the direction for sailing, the partner boat takes the buoys
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and starts to operate at a signal from the main boat. = The length of ropes
and the distance between the two boats differ according to.the fishing arca,
depth of sca, fish species, cte, but in the casc of the sca of 100 meters
decp, about five coils long each and 250 to 700 meters distance are com-
mon. Trawling lasts two or threc hours at the spced of 3 to 4 knots per
hour, In drawing up the net, the two boats approach closcly and a
partner boat hands over the rope to the main boat and the net is drawn
up by the main boat, while the partner boat casts the net in another
fishing ground and in turn serves as the main boat. The gear is as given
in Fig. 2 and Table 2, '
(i) Medinm Trawler (Bull Trawler)

Medium trawlers are the mainstay of Japan’s off-shore fisheries. They
rank first in number amongst drag net fishing boats, reaching 1,409 oper-
ating units in  1958s About half the number thereof consists of baats of
30 to 50 gross tons and they are scattered all over the country, Fish
catches amount to 520,539 tons, constituting as lngh as 492 of the total
catches by the total drag net fishing boats.

A trawl is dragged by a singic boat, and no trawl board is attached.
In this respect, medium trawlers differ from otter trawlers, but rather
resemble purse seine fishing hoats.

A rope is in general 25 to 3.7 cm in diameter and 8 to 12 conls long.
Float lines are 30 to 60 meters long. Ropes are used for driving fish in
the central part. Ropes and nets are set like this shape (u) : _

The area enclosed: by the rope gets narrower as the rope is pullcd
~ Thus the fish in schools arc driven in the central part and finally in the
bag net. Trawling- lasts for-30 to 60 minutes (Scc Fig. 5 and Table 4).
In the case of dccp sea ﬁshmg, echo meters, ﬁsh ﬁndcrs ete,, are used.

{iv} Small Trawler : :

Small trawlers are defined to mean the trawlers of less than .15 g:oss-
tons. This type of fisheries may be described as mcchamzcd -coastal
fishieries.  The operating units “reach 28,005, or 3.2 gross tons per boat.
Fish catch per boat is only 7.8 tons a year or 20 per cent of the total
~catches of the total drag net fishing hoats. y -

For the small trawler fishing, bizen-ami is uscd The ﬁoating net
is 12 meters long. In order to keep the net’s mouth open, a bamboo stick -
of five meters long is attached to the trawling rope in front of the net’s
mouth. The net of this type resembles a beam trawl.

Fleet of 3 or 4 units comprising  small - boats of 10 to 15 ngSS tons

each makes a day’s trip. Bizen-ami is made ingeniously (See Iig. 6 and
Table 5).. :
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The problem of use of unutilized fishing grounds has: recently come
to the forefront. Deep sea area has been exploited, particularly medium
type trawlers have tried expeditions to .the sea of 800 meters deep in the
northern sca arca to catch flounder (dAtheresthes evermanni), coral rockfish
(Scbasiodes fiammeus), - ete, .

In addition, fish finder available for drag net fishing in deep scas is
-specially designed, contributing much to the increased production. _

- Special attention is paid to deep sea shrimp fishing. As a _result,
- shrimp fishing has become possible in undeveloped sea areas.

Purse Seine Fishingl

Purse nets arc extensively used in the capture of large schools of small
fish such as sardine, horse mackerel, etc., found on the coast -and large
schools of these larger fish migrating on the off-shore; such as mackere],
skipjack, tuna, ctc. Purse scine fishing is operated throughout the country,
though differs somewhat according to fish species. Most of the purse seine
boats shift from one fishing ground to another according to the fishing season.

A purse seine is designed to be set around a school of fish and so
arranged that after the ends have been brought together, the bottom can
be closed so that fish can not escape from it. The upper edge of the net
is supported .by oblong floats and the lower edge is weighted by oblong
weights through which the purse line passcs. The name of “purse scine”
s derived herefrom. Some times a special bag net is attached to the purse
seine for the convenience of the capture of fish. * The size of a puise scine

“is generally represented by the length of a float line. There are various
sizes of nets ranging from a minimum of 180 micters to a maximum. of
2,700 meters, . o - ) o _
Schools. of fish are detectéd by the presence of birds flying over them,
Jumping of" fish, bubble formation, color of water, or plankton’s phospho-
rescence emanating from schools of fish, etc. Schools of fish are sometimes
lured into the net with the means of fishing lights or baits and the bottom
of the net is closed by tightening the ring wire attached to the purse line.
~ At the same time, both of wing nets are lifted up to the boat, thus bringing -
together the ends of the net (Sce Fig. 8). _ o o '
For fishing in-the coast or in the wavy off-shore, one boat is used, |
but two-boat operation is considered more suitable to catch schools of swift ©
fish because the time for. fish driving and for hauling the net can be cut
Cby hall o : , AT ET -

- In 1988, the total units operated in the purse seine fisheries numbered -
3,464 and catches amounted to 697,140 tons, 15 per cent of the total
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catches in Japan, of which 46 per cent is credited to sardine,

For the purpose of export increase in skipjack and tuna into the USA
which was opened again after the war, two-boat cxpeditions to off-shore
fishing arca have recently beconie active under the stimulus of “the purse
scine fishing of the U.S. type. The size of a purse scine fishing boat is
becoming larger and net hauling operations has been mechanized.  There
appearcd 200 gross-ton class boats, but most of the boats measure 20 to
gross tons, - Fishing nets and ropes have come to be made out of synthetic
fibers.  As a result, the cost {or dycing or drying to prevent ropes . and’
nets {rom deterioration was saved and they can be uscd longer.

In addition, fish finders, radars, etc. have been brought into wide use
since the end of war. At present, nearly 8,000 fish-finders are installed in
fishing boats, thus fish catching capacity per unit is increasing. Consc-
quently, ‘in some [fishing arcas it showed a decrease in the number of
fishing boats in operation, : :

Stick-held Dip Net Fishing

Stick-held dip net is one of the flvating 1ift nets. The net is a square
and shallow bag-like one.  The stick-held dip net is thrown overboard in
a certain fishing ground and schools of fish are lured by fishing lights, {ceds,
etc. This net was designed by converting a fixed net into a net of movable
Lype. ' ' - :
~ The stick-held dip nets are used mainly Tor - the capture of sardine,
horse hmckc:rel, mackerel, pacific saury, cte.  Pacific: saury is mostly fished
in this net.  The number of operating units reaches 2,999 with the total
catch of 557,972 1ons or 66 per cent of the total carch in all lift nets in’
Japan:  All the fish caught are landed. at - fishing ports ‘still fresh. As the
net 3s flexsble, it takes the form of a shallow bag.  The upper edge of the
net is supported by a bamboo stick instcad of floats and the lower edge
is weighted by weights and attached with lifting ropes, ' C

The upper edge of the net supported by ‘a- bamboo stick is stretehed
out” with .poles from ‘the stem and stern on the port side and then lift

lines are dropped overhoard. The net takes the form of a shallow bag
“as the boat drifts at the mercy of the wind or current. ~ A school of fish
attracted by fishing lights or feeds on the starboard are induced into the
net and then lilt fines and sidé lift lines are pulled up. quickly. _

Stick-held  dip ‘net lishing boats are grouped into two: (1) 30 10 60
gross-ton class hoats and (2) 100 o 150 gross-ton class ones, The Tormer -
serve also as drag net fishing boats and the latter as skipjack fishing ones,
There are no stick-held dip nct fishing boats exclusively ‘used - for Pucific
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FISHING GEAR AND FISHING METHODRS

SaUrY, From the economic and seaworthy viewpoints, boats of 75 to 100
gross tons are regarded as best.

Pacific saury fishing season is confined to the months from Septcmber
to December. | The fishing season is determined according to the fish
" resources and migration habit. - At present, the candle-power of electric
light to be used is restricted within 30 k.w. The structure of a Pacific
snlmy stick-held dip net is as given in Tig. 9.

In deciding the fishing scason, the southward mlgratmn of Pacific
" saury can be tracked from the condition of fishing areas, particularly from
the sea water temperature ~distribution chart. Because the Pacific saury
fishing season comes next to the skipjack fishing scason, the northern-most
black current has been surveyed f"urly well at the end of the skipjack
ilshmg scason,

Fishermen look for the fish jumpmg in the ﬁshmg ground. They wait
for the schools of ‘fish at night with a help of a scarch light or fishing
light. When fish in large schools are found out, the boat slows down and
stops and the search light is put out. After the fish got uvsed to the boats
fights. on one side board are put out and the net is dropped overboard.
After the net has been spread, two fishing lights of 500w each are lighted
over the central part of the net and the fishing lights on another board
~are put off in turn. Thus schools of fish are induced from one board to
another .and the net -is hauled up. From the v1cwp0mt of photoaxis of
fish, red colored lamps have recently been brought into use often.

In view of the fact that Pacific saury migrates on the surface waters,
surface lights are-used in Pacific saury fishing, while for the capture of
horse-mackerel and m'u:kmcl underwater fishing hghts are mostly used. -

Fixed Net Fls]:ung

Leadmg nets are set across the mlglatmg p’lSSagC along the coast 80
as to induce a school of fish into the bag net set at the ofl-shore side end
~ of the leading net. Among the leading nets are large nets set in the sea
of 100 meters deep, e.g., a yellowtail fishing net, and a small pound net
with a cube-shaped bag set on the coast of 5 meters deep. Among leading -
nets there is a long net stretching over as [ar as 4,000 meters off-shore.”

In the fixed net fishing, fishermen have to wdit for migraton” of a
school of fish, In view of the design of a net, it is not casy to keep the
proper form-of a large-sized net in case where the current is swifter than
one nautical mile. ~Costs for a trip to and from the fishing ground and
for fish ‘searching are saved and the ﬁshmg can be met with gxeat success
by sclectlon of fishing ground. '
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Fixed net fishing is fit for the capture ol any (ish m:gmtmg closclv
along the coast.  In Japan, nets with larger meshes arve used mainly for
the capture of such large fish species as mackerel, yellowtail, tuna, cte.,
and nets with smaller meshes for the capture of small fish specics such as
sardine or the like, Tixed net fisheries comprise all the coastal fisheries,
totalling 18,239 in fishing units oljci'atcd with 248,562 tons _of _catch(;s._
Structure of fixed nets is as given in Fig. 1L

Fixed nets are generally drawn up twice a day, viz, once in the
morning and ‘once in the evening, but the times vary depending upon Lhe'
quantity of fish captured in a net. _

A pound net with a cube-shaped bag can be hauled up casﬂy In
the casc of a net as given in Fig. 10, a cube-shaped bag alone is' drawn
up by one or two workers, Such nets can be used for capture of large
fish species. . In the. case of a trap net used mainly for the capture of
large Gsh species as yellowtail or ‘tuna, the net is drvawn up by persons on
board some five boats (of 10 mecters long each) placed in line.  The net |
hauled up is dropped again into the sca successively without being drawn.
up to the boats, except a part of it. As a result boats decrease to onc or
two' as the net end approaches. -

_ Two defects can he pointed out as those of a large size trap net, viz.,
(a) as there is no machine available for drawing up the net, it requires
many hand; (b) many materials are required to make a net.

In Japan, bambao sticks are generally used instcad of floats and straw
for making ropes and nets, because bamboo and straw arc abundant in
Japan. However, nets have to be replaced several times dunng the fishing -
season. In' order to cope with this, durable synthetlc ﬁbcrs have been
brought into use recently. for makmg nets and ropes. . :

Fixed net arc used widely in every part of the country. Pound ncts’f

(small type: fixed nets) are mostly prcvalcnt in the inland sca ﬁshmg
grounds, : :

Long Line Flslung : : _ : .

There is a limit to the quantity of fish caught by a poic: and lmc f'sh-
 ing. The long line fishing was devised ‘to catch many fish at a time. The
+long linc fishing is availabe also in ‘case where schools: of ‘fish are not
. casily found due to the poor distribution of fish in a certain fishing arca.

The long line is set so that a fishing ground may be cut vertically by.
stretching. a long main line with many branch lines at. regular -intervals
- Hooks attached to the branch line ends are baited, N’imcly it is designed
" to catch a school of ﬁsh pasmng Lhmugh the barrier of a long line, Af‘tcr'
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the lapse of a certain time, the long line is lifted up {rom onc end to
catch fish, ' o :

Long line fisheries in Japan are roughly grouped into two : (1) tuna
long line fisheries and (2) others. Tuna long line fishing units operated
arc 1,915 boats (comprising pelagic and coastal fishing boats), with the
total fish catches of 258,830 tons. Other long line fisheries consist of small-
scaled coastal fisherics. The total units operated are as many as 38,33
boats, but the total catches are small with 146,874 tons.

The construction of the long line is very simple, but it varies with the
fish species for fishing, fishing ground, sizc of fishing boats, depth of sca,
-ete.  The long lines used chiefly for catching bottom fish are fixed, while
those for pelagic fish catching are generally drifted. The outline of con-
struction of a tuna long line, a typical long line for pelagic fish capture,
is given in Fig. 12, The length of the main line per roll is 200 10 300
meters. In the case of a large-sized boat, 300 to 400 rolls are used.

Although catches depend upon the construction of a long line, i.e,
size of hooks, number of branch lines, quality of materials, etc., the most
important factor contributing to the catches is the selection of fishing
ground. In this respect recent tuna fishing boats have displayed their own
ability to the full extent. Many large-sized fishing boats have been huile
5o that they can select fishing grounds as they like. '

The fishing mcthods differ according to the fishing ground and scale
-of operation.” In gencral, on arriving at a fishing ground, long lines are .
set from carly morning. Alter a while, the long. lines are hauled up, A
long line is hauled up considering the snap at the bait and the time during
which hooks are left under water and the time required for hauling oper-
.ations. Operations sometimes last tifl late at night. :

" A-long line is drapped from the stern of a hoat sailing at full speed.
Hauling operation is carried on mostly by using a line hauler which is
-driven by motor. - Most of the large type hoats are cquipped with refriger-

~ators for cold-storage and [reczing of fish caught, while in small type hoats
the fish are packed in ice. _ _ o '

Synthetic libers have come recently into use to make nets and ropes,
although in ‘some cases  preservatives-coated cotton: threads ave sl
in use, vinylon synthetic fiber coated with tar for increasing  abrasion
resistance seem Lo have superseded them. :

Recently, a long line known as “vertical long line” has come into .
use with: great suceess for the capture of mackerel, horse mackere!, ete,
The vertical leng line is attached with 30 to 100 hooks:  The cistance
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between each branch line is 60 ecm and each branch line is 60 cm long
and the weights of 0.9 to 1.3 kilograms are used. :

Pole and Line Fishing

Pole and line Gshing is to angle for ﬁsh one by one. The pole and line
fishing is grouped into three types: pole and line, hand line and trolling.

Except such pelagic fisherics as skipjack and horse mackerel pole and
line fishing, other pole and line type fishing is very small-scaled, but is the
mainstay of small-scale fisheries among the coastal fisheries.

A pole has a fishhook. The pole and linc fishing is convenient for
quick and exact motion of fishhooks 1nd for alleviating the impact gwen
by the fish caprured.

Skipjack and mackercl polc and line fishing is the typical one. - The -
number of units operated in skipjack pole and line fisheries (comprising
pelagic and coastal fisheries) totalled up to 5,636 with the total catches of
184,527 tons, Among the pclagic ﬁshmg boats, there arc a few as large
as ‘)80 gross tons.

A school of fsh are first lured by baits and angled on a one-pﬂlc
one-fish basis in a short time. In thé case of mackerel pole and line fish-
ing, efficiency is so high that it is angled at the rate of one fish per capita
per second,

In most cases, live baits are used. Jig or oiled baits are also used.
Minced meat and juice of flCSh and ﬁshlng lights are used in ordm to lure
a school of fish. :

A fishing boat-'usn_ng live baits is eqmpped _w1th a live bait pool.
There are many holés in the pool-through which sea water circulates freely,
It is @ striking feature of the Japanese live. bait pools that sea water is
kept in circulation naturally. Sardine live bait pools are installed in skip-
jack fishing boats. Care is taken so that there is constant supply of’ fresh.
sea water. : : .

The size of fishhook varies according to the fish spcdes Most of the
fishhooks are barbed ones, - Fishhooks used for skipjack and mackerel’ pole
and line fishing have no barbs because as soon as the fish are angled the
hooks must be removed guickly from them,

In skipjack pole and line fishing, jigs aﬂ: mostly used accoxdmg to-
the state of a school of fish,

In skipjack angling, water sprinkling is gcncrally practmcd This is
considered a sort of camouflage to let the skipjack think as if.theré were

a great’ many living sardines. Sklpjack angling is practiced durmg Lhc:
day t:mc while mackerel angling is done mostly at mght
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Hand line consists of line, hook, and weight. The hand line is used
mainly to angle for fish living in mid sea and sca bottom. This is a very
small-scale fishing, in the same range as the. yellowtail angling with charm
baits. Scuid angling is most typical among hand line fishing, The number
of units operated in squid angling is 44,145 with the total catches of 352,658
tons,  Squid angling is operated at night by using fishing lights. A set of
two lines attached with 5 to 10 jigs each is used by one angler. In the
case of 30 gross-ton class boat, a crew usually consists of necarly 20
members. : :

Trolling is practised on a small scale. Professional trolling is practised
. generally by 2 to 10 gross-ton class boats.to angle for yellowtail, spamsh
mackerel (Sawara niphouia,}, skipjack, mackerel, young tuna, etc.

Fishing - techniques vary according to the boat, In gencral, a hoat
sails in a fishing ground trolling the line attached with baited hooks, keep-
ing the baits in the state as if they were swimming. For this type of -
fishing, jigs arc generally used. In the case of a small boat it trolls 4 to
10 lines usually. ' i

‘In dropping the lines overboard, supporting bamboo sticks are used.
Careful attention must be paid to the length or height of each line so as
to prevent the lincs from cnt'mcrlmg one another at the time of lifting up
the catch.

Rcccmly, low frequency electric shock device has come into use for this -
fishing in order to troll the lines under mid-sea water. The lines are
attached with electric cords to kill the catch when they bltc, by transmitting
low {requency c‘ncctnc shock currcnt
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Fig. 1. Structure of Otter 'lrnwl Net
f ~20 M5 :

Double Maoin Dimensions Dauble
threads ——oo—
..Head rope 443 m N
Grovnd rape 30.3m F
Bolich line 71.2m .

=
Decrensed 1M

JIncreased 1M avery | row

avery ‘I.S rows ‘Decreased 1M

Center . every other row

Increased
2 M5 every
row

Increased. 1M

I Doubie ihreud‘ A
| :
every row |

4 Ms {5 " Decrecsed M
4|4 P avery 1.5 rows
S -
<~
L I Decreased 1M
Mis) =Mesh{es) ) ol D ~ every 1.5 rows
O
. lower-NEl’ UpEer Ne

Table 1 Size of Ottcr Trnwlmg Net -

Ttem Size of | Size of No. ‘of \ .
. Mark] Twine Mesh Meshes \lrfms?sf No. of | Length
Narme o (g.) (emn). |- (rm.s[u.s) {meshes) |- sheet (m)
Upper Wing AT 590 5.2 1057807 TEOE [ 8
“Upper cdge | X 0 s | 1947
Square - - B 5.0 15.2 {7 260-200 45,57 I
— No. 1 5.0 1 85 120-1007 5 ]
U Y0 O < T Y I I 1N OO 0 - O B C R
Baiting * I™N.3_| or {50 | T0.6_| [60-140 T2 s
_ Yo ITiNe. 4| o 50| 19 [H0=160" " 15 P
" Na. 5 5.0 136 200-180 1 52
| Cod cnd R D 573 7.9 60-60 1 100 T
Head o 5.75 7.9 100-60 & 30.5 | ¢
| Quater Part E 5.0 152 =1 T T 4
- AT 50 5.2 G060y - 70 1 TETY
Lower Wing XI5 15,9 | 60— 20 ) TSy g | 288
[ Lower edge ‘ 5.0 15.2 Bt 5 2 1.73
"~ TFlapper F- 3,25 70- 34 23 1 Bk

Remiarks:
I. Size of twine is indicated by No. of grammes b, [ong twine,
2. Material is-all Manila twine.
3. Nets arc woven by hand.
4. "Knots of Nets are all breiding knots.
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Fig. 2. Structure of Large Type Trawl Net (Two-hoat System)

FEm
22.6m
122,75 m
6i L o
w1
F. BN F 7.57m
1545mf L 1s6m|
478 m F F &..'.
476 m
b T -
a »r \": . : l::—.;f.._
S figm |7 sz
Yo .t
9 tle ° ' 16.95
e < ¢ d "
a5 755
M5 M3 C B C A
Ms =Meshes

Table 2. Size of Large Trawling Net

Remarks:

(1) Weight of onc mecter.

. TItem . 1 Size of | - Length
\ Mark | Size of 1 “hpeg, o of of Net No. of
Name - — . rea {cm)} eshes {m) siee
: Upper A 7 5.5 HED 2275 T
Bag Net ~ Bottom’ B 7 5.5 150 9795 T
o | Side [} T 5.5 125 27775 ]

" Ceiling e D 77 5.5 150-85 7.57 T
_ Flapper E 7 5.5 125 17,35 I
T _ F- A - 100 68y [T 7
N 17 7 5.5 iod 6.62 ]
Wing Net ¥ 77 5.5 i 6.50 3
L i i 55 100 6.36 [ 2
Rough Meshed Wing G 7.45g(1) 24,2 157 95,80 7

L. "Nets is all woven of No. 20 count cotton thread except G. of which material is Manila

twine.

2. Kind of knots is all broiding knots, -
3. Size of thread is indicated bv No. of yarns on one strand.
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Fig. 3, Structure of Bull Trawl Net

X\
A’ 50 Ms

50 WS 75 ms
i A’

G15m

Sts = Sheels

Table 3. Size of the Net

Ttem : Size of | - No.of |7 Length |
m Mark %‘l]?:-?c:c[l-' Mesgt' N{is{hg_s L;:{z%t?mc;f ﬁn(ish}cd I\:ﬂ;:;.f
ame of Partial Net . ; _{em - (M TV m

End | A | %5 | 7.5 |- 200 4.5 57 1
End Al 95 — 7.5 51 i
“Upper | B 7| 7.5C T B N 1 [
" Upper B/ 17 7.5 71 4 4 ]
Bag Net | Pottom | C 7 7.5 50 | 15 R
© .- | Bettom | CF_ {12 7B 507 q L R
Hottam | 7 25 7.5 1 507 [
. | Side - A - 150=T10 15 B
- Side DY 12 A R N O T e
" Ceiling TE Y 7.5 71 6 § N
‘Triangle - i F 7 7.5 =501 a1 S8
“Wing G 7 7.5 ) 15 10.5 2
Rough Meshed Wing + H 22 15.0 30-70- | 18 .18 2
Remarks: - : e :

1. Size of thread is i_ndicatca by No. of );él;ns ‘on one strands.
2. Nets are all woven of No. 20 count thread.
3. 'Nets are all used Reef Knot,
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: Fig; 4, Joining ol Partial Nets, etc.

/ ' T
] B e

= Trawling P F~ Sinker
rope

\

6 pes between Y and Z.

Float: Used dia.12 cnv glass bouy,
e 15 pes between 2 ond 7,

{24 pts between X and Y,

14 pes of 450 9. hetween

Sinker: Used egg type chinaware, 36 pes of 110 9. between
) 12 pes of 110 4. belween

Fig. 5. Bull Trawl Net

Tuhlé 4. Necessary Time for Operation ~

p and g.’
g and r,
rand r.

Depti of Wai : - T
W 50m 150m | 250m.{ 350m
{tem - e ' —

450 m Decper
Approx. time for waiting ﬂ_— i1 R 1} -— 25 25 :15 10-50
Approx. time for trawling 20 20 - 20 ‘ E&ﬁm 30: | 30;.40
Approx, time for pulling 50 | 500 50 6o G0 60~
Remarks:

1. T'his means nccessary time to be sunken trawling net and ropes to the bottom,

2, Unit of time is minute,
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Fig. 6. Structure of Small Type Trawling Net (BIZEN-AMTI)

Cut off,

R h /.V BAANY Fai . E -._:,: - S .. R . “w . . .-|“07"'z
22 Ms ; a T oo ) ;

Bomboo

Stone
(7.5 kgs)
Davite fo extend *

the mouth,

Trawling-View

Ma = Meshes

Table 5. Size of Bizen-Ami

R Mank | Sizeof | SESTT Mo or LGOI NG, of
Mark | read “(em) Meshcs Cmy sheet
Upper A 5 I B0 AT
Bag Net Bouom AT g i T A
Side_ AT 6" I
. i Upper ‘B 6 2.4
Brim Net  —gom B/ 40 7.3
_ e 6 [ 2.1
Wing Net o (o] -6 2.1
: (o] i 2.7 100 - T
Ceiling D [ 7.4 200-75" 1
Opper B b T.1 100~60 | R
Flapper Bottorn - 20 6 Wi 100-60" S
: Side E7 5 N 1000 7| i
Remarks: ' )

1. Size of thread is indicated by No, of yarns.
2. Material is all No. 20 count cotton thread.
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Fig. 7. Structure of Purse Seinc Net (Mackerel)

Table 6. Size of Net

Size of S;i\.z[iggr No, of
Name Thread {cm) sheets
End 2t 1.7 20
By-end 18 .7 19
Inner Wing %;__ 1;_ :g
B I
. 9 3.5 13
T . 12
Right Wing . g”_" : g g 11
o 9| 55 6
: 9 3.5 9
Inner Wing 12 4.7 18
: 12 3.5 12
' 12" 5. 11
Lelt Wing 7 g{:’ﬁ, i
' 12" 5.5 9
Edge Wing 18 6.6 7
: £ Moo 2 )
End-Brim g: ;‘; 18
. - §.7 140
: Brl.m 9] 6.6 C 143
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Fig. B. Surrounding Operation
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Fig. 9. Structure of Stick-held Dip Net (Pacific Saury)

Float —— ' ———————
Line (23 m) ;

{14 sts.}
D
{20 sts.)
E
{24 sts,)

E
(34 sts.}

E
{32 515}

2

Sts=Sheels

f

Side Line

“ (19m)
 Sinker & prs.

I..if: Line Hauler
160
{r.p.m)

Claich

_ Table 7. Size of Stick-held Dip Net (Pacific Saury)

T - - ltem R Sy . Size of i -1 Total
The—— Moy o1 Sizeof ), No. of iy Lengtl: .- No. of
! Numé. \' Mark i thread ‘ - Méshes i ?:;’1‘?? ; (n%. : Sheets . | L'E?ngjth
Upper Brim S R S O - - I Y & I L -0 6 i 2.4
00 | 7.5 | 14 1 105
7 135
7. 150
7 975
7. i 135
0. .37
Side Brim 42 -84
" Cower lrim 1T 15 [1] 5
Remarks; . :

t. . Size of thread is indicated by No. of yarns on one strand.
2, Nets are all woven. of No. 20 count thread. :
3. Nets are all used Reef Knot.
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Fig. 10. Structure of MASU-AMI

-f . General Steveture of Mat
Hence Met.

Anchot Beg Net.
» Lead Met

Remark. (g0 m}

- 1. Material of leod Arrangement of Bag nel flopper
net is manilo= Waoven of No. 20 1. 5g.
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mesh s & om 3.5em maesh
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thread of 15yorns;’
2.75¢m, mesh.

1. Kaki-ami (Lead net) 7. Dai-aba (Float)

© 2, Haguchi (Lntrance of net) © 8. Yabiki-aba (Float)
3. Undoba (Playground) = . 8, Gawa-abu (Float)
4, 'Nobori-ami (Funnel ‘net) 13, Dohyo-zuna (Sand bhag linc)
5. Hako-ami (Bag net)- S 1 Gawa-zuna (Cork line) ’
.B.

Uedori (landing nct) 12. Dohyo (Sand bag)
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Fig. 12,- Tuna Long Line
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FISHING BOATS

The total Japanese fishing boats at the end of 1956 numbered 398,911
(1,615,505.38 gross tons), but 58.6% of the total consisted of small non-
powered boats of average less than onc gross ton and the powered ones
were only 164,717 (1,391,122.90 gross tons) out ol which 84.29 are the
small boats of less than five gross tons. Even the powered boats are made
of wood to the extent of 99.1%%, not to speak of the non~p0wexcd ones.
Although the percentage of steel ships is very low, the total tonnage
thereof constitutes 42.99 of the total tonnage for powered boats and the
steel boats average 435 gross tons. In the case of the large boats, steel
boats are overwhelmingly great in number, while \{'oodcn_powercd'boats'
aré only 22.3 tons on the average. :

Among the main engines used for poweled fishing boats are electric .
ignition engine, hot bulb. engine, diesel engine, diesel engine attached
with supercharger, and steam engine. Electric ignition engines are pre-
dominant -with 42.3% of the total, lollowed by hot bulb e¢ngines and
diesel engines, with 235804 and 26,99, respectively, Recently hot bulb-

Table 1. Non-Powered Fishiong Boats

SN A T 2 T A e R D ] T—TT
. MeanG.T. 5 10 1‘5 i ?.I(\i T 1.25%
Non-Tidal Waters
_ Fishery | 948 10.7%
Tidat Inlalnd o s
Waters 0.681 ;3!3
Shell Fish &hqua~] : o :
e Plants Calfecting] | 91 : : }227
Fixed Net S m— o
; 1 . ] : :
Pole & Line 0.6} J227
CLong Line { 0Bs  [T—22
(Gl Nee | o121 T e
Purse Scine :
{Netting Vessel) 5.36 04
. Auxiliary 281 [Jos
Square Net 180 [z )
Migceilancons : -
- Drag Net' L1 A—— |
Caverament
Vessels 118
Fish_Cﬂrrier: 156 - Q04
Misellaneous : ] : : . o . R
Fishery 077 - . : 197
Sport Fishing . ; ; :
Vessels - 0.60 - 315
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engines are being gradually replaced by diesel engines. This trend is:
somewhat true of clectric ignition engines.  Electric ignition cngmu are
used mostly for small boats of-less than five gross tons. Hot bulb engines.
arc used for fishing hoats of up to 20 gross tons, but those over 70 to 80 gross
tons arc cquipped with diescl engines.  In addition, diesel engines attached.
with superchargers arc heing used for many of fishing hoats due to the
recent tendency in the use of large-sized ﬁqhmg, hoats, Steam engines are-
used for special type and old-fashionecl fishing bhoats, and no new ones.
are cquipped with this type of engine.

In the cases of coastal and off-shore fisheries, it can e pointed out
that non-powered fishing boats are becoming replaced by powered ones.
year after 'year and that powered boats are becoming incr easingly great
in size and in horse power. The tendency is especially noticeable in the
pelagic fishing  boats, but a steady progress has been imade even in the.
case of small fishing boats. For instance, the clectric ignition engines of”
low efficiency have been replaced by small type diesel engines, or modern-
apparatus such as radiotelephone set, fish fnder, ete, have been installed..
F]]us constant improvement has heen made. _

~ The size of fishing fleet by type of fisheries varies according. o the:
sizc and grade of fishing boats. The percentage for each type of fisheries.
by size of fishing boats can be grouped into three categories : non-powered
bhoats, powered bmts of less than' five gross tons, and powered boats:
of more than five gross tons, “as given in I"ibics 1-3 (compiled from the-
data as of the end of the 1958). '

- As is seen in Table 1, in'the case of non-powered fishing boats, those-
for pole and linc fisheries and shell-fish and aquatic plants collectmg fish--
erics rank first in the number with 22,7 per cent each, followed by those:
for- miscellancous fisheries with 10.7 per cent in non-tidal waters. Fisheries.
rank fourth with 10.7 per cent, and other types of fishieries are Jess than
five per cent. Most of the fishing hoats are onc gross ton or thereabout
on thcuvéragc. . For instace, the mecan tonnage of pole and line fisherics
boats is 0.61 grdss ton and that of miscellancous fisheries boats is 0.77
gross ton. ‘The mean tonnage of - netting vessels for purse seine fisheries.
is exceptionally great, averaging 3.36 gross tons, and that of auxiliary
vessels for purse seine fisheries and that of fixed net ﬁshcucs - boats are:
relatively large, too, with 3 gross tons. :

As stated hefore, most of the powered fishing boats are small-sized
wooden ones, - The number, average tonnage, and horse posver of power ed
fishing hodts vary according to the type of fisherics.  As is indicated. in-
Table 2, in the case of powered fishing boats of less than five gross tons,.
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Table 2. Powered Fishing Bonts of Less Than 5 G.T.

M ewn [aTean T L T T T T T T T T T U T T T T RE TN

1.k
NenTidnl Wat- =
ers Fishery | 134 [ 44 T010%
Tidat Toland {5 561 51 Pos
Waters )
Sk Fish & Aque-
i Plants Coltreting] 168 | 6.0 - 122
Fixed Net 214 | 7.2 {"325 294
'Pale & Line {140 60 ]
Long Line | 182¢( 67 Ji1d
Gilt Nev 196 | ga T TTATE
Newiag Vessel 294 | 133 Qo8
Auxiliary 2651108 3.0
Squarg Net | 282! 87 22
Smaller -
Trawler 232 _?_8_ 13110
Miscellaneous
M eng et 1233 | 95 T 50
Tuna & Bonite] 385 [ 202 '
Government
Vesse] 229 ) 10.7 |03
Fish Carriersj 2,80 1111 313 .
Misellaneous :
‘Fishery 1381 58 = 1118 _ . J

Note: The figures on the Antarctic whaling is not shown here because it include
those of the mmher-‘boats.

pole and line fisheries boats vank first w1th 90.4 pcr cent as is the case

with non-powered fishing boats, but the average tonnage is only 1.40 gross

“tons ‘with' the average horse power being as small as 6.0 Tishing boats for
shell fish and aquatic plants collccting fisheries rank secand with 12.2 per cont,

followed by-those for miscellancous fisheries, long line and smaller. trawlers

with [1.9 per cent, 114 per cent and 11.0- per cent, respectively, and fish-

ing hoats of other types of fisheries constitute less than 5 péer cent of the
total. - Most of ‘these fishing boats are  less than 3 gross tons and 6 to 10
horse power in the average, but the average tuna and bomto boats are
~3.85 gross tons and 20.2 horse power. .

- In the case of powered fishing “boats of more than five gmss tons,
great differences are found between wooden hoats and steel ones in numbher,
average tonnage, and average horse power, As given' in Table 3, smaller
trawlers rank first in number with 15,4 per cent of the total'and of them steel
boats constitute only 0.2 per cent, hut steel boats average 30,98 gross tons
‘with 257.0 horse power whereas the wooden boats average. 20.13 gross tons,
avith 644» hmsc power. The number of po]c and line fishing boats rapks
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second with 124 per cent. Most of those arc made of wood and average
16.5]1 gross tons with 52,9 horse power.  Boats for gill net fisheries are third
with 11.7 per cent. Fishing boats engaged mostly in coastal fisherics hold a
relatively large percentage,  Among the group of pelagic fishing boats, tuna
and skipjack fishing boats alonc are relatively great in number, constituting
6.5 per cent of the total. The percentage of rotal for steel boat becomes
higher in the case of pelagic fishing boats, but medium trawlers west of
130°E made of stcel constitute .9 per cent, the highest percentage among the
steel boats for fisheries of all dcscrlptlons consntutmg 3.1 per cent. From
the viewpoint of the size- of fishing boats, in the case of medium trawlers
west -of 130°E, wooden boats are 68.89 gross tons on the average with
196.5 horse  power, while the average tonnage of the steel hoats is 87.18
gross tons, with 247.8 horse power, and not great difference in the size

Table 3, Powered Fishing Bouts of More Than 5 G.T.

i TP T Ty T
Hown | ben 5 1o 15 20%)
Non-Tidal Waters | S ;
Fishery 34 8,481 274
Tidal Inland 5 )
Waters W 7.72 24.0
Shetlfishd Aquadle 1 a0 120.0 )
Plants Colleetig W 1366 39.0
5 16.14 483
Fixed Net W 9.37 29,0 :
i
T oo | R .
1 f s 49,23 2443 1
A “0nf Line A | 1795 | 569
i ) <) 8215 |- 275.0
Gill Net 1w %8| s 1
Purse Seine 8 9554 3124 1}
{Netling Vessel) v 3043 { 1071 |
Auxilinry Vessel -of S 350 {1264 m——r————y
. Purse Seine w 17.88 58.3 - .
| Square Net BRI -t Y s ‘
© Smaller Trawler is\r g&?g 234?,? 1
Mudium Trawler 5 87.15 247.8
Weat of 130°K | W 1 6589 | ss M
Otter Trawler \S\ 41354 6180 |
U S ..
Miseellaneous 5 19.31 50.0
Fray Nét W 1117 36,2
- : ; : -~Wacden
Coastad, Whating w e ’ﬁ?ﬁ, WEde-Wo
---- T e e % 5 -
Aularetie’ Whaling_ ‘ii . BG413 | 27032 i Wl - -- Steel
Government . 5 24023 506.6
\fuslscﬁ“ . ’ W 31.69 1059 J
ioh Carri T N N e—
I"ish Carrier W 18.24 5o g
I el ¥ish Carrier 5| 870535 | 45433 .
& Muther Ship W ) ) ..
T Miggell _ 3 : ] - : .
‘ B enpous | sl s —d
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is noticed, but in the case of tuna and skipjack fishing bua{s, a great
difference is found in the average tonnage and horse power between the
two types ol beats, the wooden ones averaging 74.20 gross tons with 197.2
horse power, while the steel ships average 282,41 gross tons with 543.7 horse
power, This fact indicates that tuna and skipjack fishing boats are
becoming rapidly larger in size. It is quite natural that trawlers, Antarctic
whaling fleet, fish carriers for Antarctic whaling, ete. are all composed of
steel boats, The Table 4 shows. the representative pelagic type of fishing
boats recently constructed, in which The Third Sakac-marun was particularly
mentioned because it is the biggest wooden boat constructed after the war,
the rest being all steel boats. The Third Sakac-maru is an exceptional
onc for wooden vessels, since in general the wooden vessels seldom exceed
130 gross tons, beyond which, the wooden vessels ave apt to show defects
in durability and other respects. Besides, rcllecting the straitened timber
supply in the country, the shipbuilding costs are getting higher year after
year. As a results, fishing boats arc shifting from wooden boats to steel
ones, while on the other hand, studies of improvement in structurc of
wooden boats are in progress. Shipbuilding of wooden boats using ply-
wood is now under contemplation.

Table 4, Typieal Lnrge-Slzed Vessels For Pelagic Fisheries

: ' Sm. (length, Gross Horse Max-
Type of vessel Name of vessel width, and N ro ol POwer of | imum
dcplh) OUNAEE| “engine | specds |

’ : m..m.-.m - | Kms
Whaling _ No. 10 Kontan Maru | 57x9.7x5.1 734.68 - 3,280 17.90
Trawler - Asama Maru’ 64.46x10.5x5.3 | 993.20 S 1,200 14,26
Tuna leng line No. 153 Kaiko Maru | 56.03x9.3x 4.7 817.07 1,2000 13.16
Tuna long line | No. 2 Seiju Maru ! 52,01 %9%4.6 6S3.18  1,150] 12.86

: L . (attached -
_ H o : _ with super-!

: T - charger) :
Tuna long line No. 3 Sakae Maru: 33.1x6.62x3.41§ 235.29 55 0{ 11.02
Mothership type | No, 21 Kuroshio . : ‘ .

tuna ﬁshcries Mart . Tx12.3x7.5 {-l 358.27i 2, l(JCli 14, 20

~In order to increase- the catch and sccure safety, improvement in
navigation and control of f{ishing boats, newly-invented instruments of all
descriptions are installed to large sized vessels for pelagic fisheries. For
instance, there are about 1,000 radar- Lqulppcd and 900 Joran-cquipped boats.
In addition, small types of  gyrocompasses are. attached to fishing boats
and automatic stecring gears arc adopted in orclc1 to rehcvc the crew
from their. hmvy 11b01 on a lengthy voyage,
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In the case of small-sized fishing boats, sustained efforts have been
made also in carrying out improvement. Above all; radio apparatus and
radiotelephone sets have been installed widely. With the increase in land
radio stations which have been set up with partial government subsidy .
- the namber of powered boats of more than five gross tons installed with
radio telegraph sets and radiotelephone sets increased constituting 38,4 per
~ cent of the total. Of them radiotelephone sets constitute 26.6 per cent.

‘Thus radio apparatus performs an important role in successful operation
“of fishing boats. : :

In the post-war years, fish finders are increasingly put to use. At
‘present, the namber of the powered hoats equipped with fish finders reaches
about 12,000 boats -and it is rapidly rising. Tish finders are now used
mostly for coral net boats, trawlers, and medium trawlers operating west
of 130°E, followed. by pole and line, tuna and skipjack fisheries, ete.

In view of the fact that fishing grounds are becoming farther away
year after year, research of various devices for heat control within a hatch
-is now under way. Cork boards have been generally used as heat in-
sulating material, but plastics have recently been brought into trial use,
Since it has been proved effective to paint plastic on the surface of lining
boards of a hatch, this method has been adopted widely. Out of the
total fishing boats of more than 20 gross tons, 13.7 per cent of them
are . equipped - with refrigerators, In the case of pelagic fishing boats of
more than 100 gross tons, the number of fishing boats equipped with
refrigerators constitutes as high as 9.2 per cent. Ammonia, freon,
etc. are used as vefrigerants. High speed and multi-cylinder refrigerators
have come into" use recently.. Thus the efficiency of refrigerators will
further be promoted, , : S o

For smaller fishing boats, there is nothing particular except fish finders.
as equipment for fish-catching, but in the casc of larger-size pelagic fishing.
boats, a variable pitch propeller is equipped .in. order that a boat may be -
operated more efficiently at the time of fish-catching. The power source
within a boat is converted into alternating current or a boat is equipped
with belt conveyor for easing long-line stretching operation.
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OF the total area, 36,900,000 chobu (1 chobu=2.45 acres) of Japan, 4.9%
(1,790,000 chodu) consists of vivers, lakes, etc. out of which 980,000 chebu
‘can be utilized for fish culture, but actually being wiilized for culture is
820,000 chobu. However, some. of the lakes, like Saroma Lake, Notoro

Lake, Abashiri Lake, Furen Lake, Atsukeshi Lake in Hokkaido, Mamana
Lake in Shizuoka Prefecture, Kamo Lake in Niigata Prefecture, and Chukai
Lake on the border of Shimane and Tottori prefectures, ete. are brackish
waters lakes, with higher productivity than the inland waters.  In the inland
water yield statistics made in 1952 and 19533, the catches in the ahove
lakes are excluded, because of the different survey system taken at the time
by the Ministry of Agriculture and Vorestry. Since it was difficult to
include and adjust the statistics for these years in this article, the writer
-did not attempt to change the figures. However, statistics came to include
~Abashiri and Notoro Lakes after 1957.

Japan lies from north (46 degrees, north latitude) to south (26 degrees,
north latitude), with the backbone ranges of mountains so that there are
~various kinds of inland water. Most of the rivers run rapidly. Generally
speaking the rivers and lakes are small in sizes, some are rich in dictary
value, some’ poor, some are cold water, and some warm. The River
“Tone covers the widest area, 15,760 squarc kilomcters, and the River
Shinano is the longest river, 369 kilometers long. Lake Biwa, with 675
square - kilometers is the biggest. Lake Mashu is- the most transparent
lake in the ‘world, with 41.6 meters transparency, “Lake Tasawa is the
fourth with 30.0 meters, the 5th, Lake Inawashiro, with 27.5 meters, the
7th, Lake Tkeda (26.8 meters), the 8th, Lake ‘Shikotsu (25.0 meters);, and
the 1Ith, Lake Kuttara (24.3 mecters). - :

. Most of the rivers are stopped up with embankments for various
purposes; hydraulic generation, irrigation, mining and industrial uses, pre-
‘vention of tidal water, etc. So that in- a way the rivers look as il they
arc a flight of stairs' with a succession of reservoirs and embankments.
"The. pools for irrigation purpose number more than 277,000, according to
‘the recent research, and water pooled amounts to 2,150,000 cubic meiers,
irrigating more than 1,112,000 chebu. . : -

Because of the pollution, these waters ‘arc less fit for fish culture.
"The water from mines and factories, sewage from urban areas, use of
-chemical fertilizer and highly toxic agricultural chemicals are polluting .
the inland waters everywhere, There is no acequate legislation to deal
“with the- situation and the gencral public are indifferent to the probiem,
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so that it is diflicul to solve this problem immediately. Together with
the advance in the scientific study, legislation suitable to cope with the

Table 1. Production on Inland situation will have to be established:
Water (1) so that the fisheries resources will
T eheies e be protected,
Yoar | ECIa\lg]h | Products | Total Of the ponds, Ialfc__s, pools, ete..
L Weedsy | (f dihle) ; 41,249 400 (subo was utilized for fish
1919 ) 47,708 3,800.2 41,620.0-  culture in 1958, “amounting to
1950 | 63,220.7  5,573.2 68,843.9, 15,3587 "tons of edible products.
1951 1 60,775.1  6,487.5 67,262.6 Besides - the above, there is 499,800
1952 ] 53,489.2 9,284.2 62,773.4 tsiibe of waters surface utilized for
1953 | 57,436.80 6,734.1 6,170.9, gold fish and crap “(not edible).
m?" | 32'49‘*'% 9,034.8 91,519.1 Also 14,428,800 fsube is exclusively-
1935 ‘ 82,877.6 11,650.8; !)-i,:’:?i].n[?i for Osh cullure.
1936 | 90,035, 8 13,491. ?'104 423, 5‘

! | The produce from the inland
1957 | 81,344.6 14,0306 95,375.2 pro the inl;

i 1958[ 78,934, 4| 15,358, 7 94,593, h

waters utifized for fisheries and
culture incustry is shown in Table 1.,

Fisheries on the Inland Waters

Most of the fisheries on the inland water is carried out on the water
for public purposes, within the bound of the related legislation such
as Fisheries Act, Tisheries Resources Protection Law, ctc. - The fisheries.
cooperative associations or their federations are authorized to be jointly
engaged in the fisheries by the prefectural governors only when the waters.
are fit for the increased production of fisheries animals and vegetables and
only when the entrepreneurs aim at increasing these products. At present.
except o few areas, the authorization is given for most of the areas. The
*degree ol government control varies, In some cases only the members of
the cooperative associations are exclusively engaged in the fishenies, or in
others only a particular type of lishing gear d[l([ method is allowed, or in
others any one can operate frecly. '

There are very few people who are engaged in the inland water
fisheries on full time basis, most of them being the farmers and foacstms
and they operate only for a certuin period of time a vear,

As ol the year 1958, the number of fisheries cooperative associations
was 924, with the total membership of 494,265, The function of these
associations is liniited to the control of the fishing area and the propaga-
tion, and most of the cconomic activitics arc left with the agricultaral
cooperatives,  Besides the full-time members there are some whe pay in
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the ducs to those associations so that they can fish for recreation.

Fisheries rights are granted the fisheries cooperative associations or
their federations, which had applied to the governor of the prefecture
inadvance, when they are found .qualified, within the bound of prefectural .
fisheries program set up for the overall use of the water and development
of the fisheries productivity. S ' '

Various methods are taken for the inland water fishing:  from simple
angling, spearing, to a big and complicated one shutting ofl' the rivers,
etc. The cormorant fishing on the River Nagara is almost an art, and
on the River Naka, Ibaragi Pref., a special net is used to fish the salimon
there. The simpler type of fishing can be operated individually, but as
the scale grows larger, the joint type is adopicd.

Table 2. Inland Water Fisheries: The Amount. of Catch ]

Year ! Total . ':\‘fimal e e ..m.;______._.___._g Weeds
?E Catch - " Total l Fishes Shell-fishes Others

1941 | 73,012
1942 1 74,062
1943 | 66,900
194 | 73,537 |

1943 59,400 |
1946 | 44,775 | .

S1947 1 0,087 i ,
1948~ 37,687 | L -
1949° ¢ 37,7291 30,837 | 20,962 9,337 | 1,538 | 5,892
1950 - 63,270 | 40,462 | 25,987 |- 11,737 | 2,738 | 22,808
1931 © 60,775 | - 38,137 ; 23,850 11,925 7,362 22,638
1952 © 53,489 41,737 | 26,212 | 13,312 2,213 11,752
1953 | 57,436 | 45,262 28,237 14,625 | - 2,400 12,174
1934 |, 82,494 | 51,825 34,687 14,062 3,076 30,669
1955 | 82,877 58,237 40,575 14,025 | 3,837 24,640
1956 i °90,931 | 66,787 46,762 | - 16,125 | 3,90 | - 24,14
1957 | 81,344 | 79,537 19,687 | 24,187 " 5,663 1,807

| 1958 . 78,284 77,544 46,773 | . 26,194 577 | 690

As is seen in the above table, the Figures in 1958 showed: 99.1 per
cent for the animals and 0.9 per cent for the weeds.  Out of the animals,
fishes hold 60.3 per cent, shell-fish, $3.8 per cent, and others, 5.9 per cent,
The arcal breakdown showed : rivers, 47.3 per cent, and lakes and ponds,
52.7 per cent. Of the inland water animals, 47.1 per- cent was. taken
from the rivers and 52.9 per cent from lakes and. ponds. The weeds
breakdown showed 75.1' per cent from the rivers and 24.9 per cent from
the lakes and ponds, . _ . o '
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Most of the animals and vegetables are natural oncs, but some of the
operators instal nests for the fishes (carp, wild gold-fish, pond smelt, etc.), or
prepare the bottom of the river for the fish to lay eggs (salmon, trout,
ayu, ugui minnow, etc.) for encouraging propagation, or releasing seeds (trout,

ecl, apu, carp, wild gold-fish, corbicula edible frogs, ctc.)

Table 3. Catch By Kinds of Fiskes (t) -

Name of ¥ishes |go01] o %]{i\'cl‘s Lakes
Grand Total 78,234 1,00037,031141,200,
Total of Fish  |46,773 :}98522,949‘23,82&
Salmon 2,368, 30, 4l of
Trout{Land-locked)] 863 11| 100 5
Mullet 1,600 20 16 o
Eel 2,00 36 40 20!
Pand Smelt 5,761} 73 2 123‘,
Ayu 6,761 86l 126 10
Whitebait 1,119 4 2 QQE
Goby 3,437 44 6 90
Sculpin 269% 3 s o
Surt Smelt 0 o9 2
Common Carp | 2,154 27 33 23
Crucian Carp 8,727€ 115 75 1306[
Loach 303 4 13 6,
Ugui Minnow 2,353 30| 37 5
Qifkawa Minnow 1,400 g 17 0:
Other s |6,874 87 o 103
Tatal of shellfish 26,194, 335312,481113,713
Corbicula 23,001 %03 70 o8
Other shellfishes | 2,208 30, 9 75
Ot]w.r _animals ‘1,577; 58 l,OBﬁEi 3,491
Shrimp 943 12 3i 31
Opossum Shrimp 2,4-77& C32 o -I]\
Bullfrog ' I‘IGE 1 ' 01 11
Others 1,01 l' 13 12 5=[
Total of Weeds o, 9 SIB;I 192
Edible weeds - GO0 9 15 2
Non-edible o| 0 15 623‘

Cul_ture on the Inland Waters

The culture industry on inland water can be divided into - two types:
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onc on the water for public use, based on the areal fisheries rights and’
the others, privately owned hatchery, cte.

As was previousty described, the joint fisheries rights are granted by
the governors for the use of the public inlund water, and another one,
the arcal lisherics rights which permit the exclusive use of a certain area
for the culture of fish, shellfish and weeds and are granted by the same
procedures as those for the joint fisheries rights. However, since the arcal
fisherics rights are granted only when special conditions are filled, thcrc
are not many whose dpphmuons were. passed.

The culture industry on the priv ately owned ponds, etc. nece not be:
controlled Dby the fisheries letruhttom, and it is intensively operated, by
individuals or by private firms, _

These two types of culture industry produce edible fishes and their-
eggs, snapping turtle, gold fish and carp (not edible), etc, _

The production in the past g years is shown in Table 4. The surlface-
utilized for culture is the actual surface on which the culture was conductd,
and the production amount includes those for home consumption and 1150»
those sold to the markets,

The )mlci of the inland water culture include paddy fild culture during
1941-1958 is as rOHO\\’.':

Tmal vield (1) Cm‘p Eel Mullet

1941 961,003 14,193 12,307

1942 246,666 12,060 8,441

1943 295,890 15,948 8,761

1944 187,196 13,406 1,350

1945 | 129,048 7,59 168

1946 86,036 3,40 150

1947 16,171 1,600 A

1948 - 99,258 2,362 161 543
1949 3,88 P 2,808 168 ' 585
1950 5,571 . , 140 337 _ 738
1951 |- 6,487 4,619 Lons 1 574
1952 . 9,984 6,003 2,260 701
1953 8,734 5,297 2,459 354
1954 9,034 _ 4,811 - A kT 548
- 1955 11,656 6,220 3,642 562
1956 13,491 6,256 : 4,902 - 854
1957 14,522 6,224 5,688 , A5G
1958 - 15,820 o 6,275 6,276 413
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Table 4. Yield of Inland Water Culture

Area used R ] Area used .
for culiure] Yzf)ld for culture V;;!)ld
(1,000 tsuba)] had (1,000 bsuboy -
1951 | 64,2240 1951 4,390.9 574.9
}gij (FEU,‘}%.’).?; i 1952 6,732.5 gﬂ; .i
. 3t G, 5656 M 1953 4,125.3 34,4
Total 195+ 36,401, 3; .9: Mulle 1954 4,165.4 528.0,
{Edible) 19355 45,489.8 B iudlet 1855 +,066.0 562.5
} 1956 41,857.5 .0 1956 5,563.3 554,6
1957 42,007 .4 .G 1937 3094 456.0
1958 41,2-!9.‘![ 7; 1958 43.4 413.8
t 1 .
1951 23,405.2:  3.071.6 1851 22,087.2 112,1
1952 | 26,541 48341 1952 | 10,399.2 75.3
5 [’ 41 ; A 5 A
Conttnon }E;,.L: :;:(7]";:': 'gi ;’236 é I " t {3__;‘3 ll ’3;%8 fgg ' ;’;
earp {Include 1‘3;5 ;5"':.';"'7 .—’io.l,'q- 42.11.(;1 ang —)} g’ 5’2 2688
crucian carp) 109 25,6415 ;),J]:.. ) Minnow 19;;..3 ,-Ir?'_. Hfin-o
]ng; 2%,88(!).; :,G‘ig.g. 1956 +,935.8 [22.2
195 979, 5,746.9 1957 — —
1958 1,305.9'  5,020.2 1958 — —
1951 9,530.4 1,(}05.8: 1951 22.9, 7.1
1952 12,161.2 2,260,5 1952 209 12,0
1953 9,713.4 2,159.3 1953 32.5 G.Q
Eel 1954 6,292,1] 3,139, i Snapping = 1934 24,8 5.6
1935 7,815.5]  3,642.4) turtle 1955 25.5 7.5
1950 8,612.4] 14,9024 1956 8.1 10,1
1957 3,047.7,  5,688.0! 1957 19.9 12.4
1958 2,92?.7; 6,271’1.51 1958 20.8 10.6;
a i
1951 4,365.9, i 1951 189.3 29.6
1952 4,357.% i 1952 56.1 21.3
) lg:‘ﬂ 7,883.0:. . i 19533 3.9 26. 6
. 1954 2744 4 1954 1.7 3.0
Trout 955 | 1,07901 i Bullirog 55 SETI R
1956 422.8 1956 S13.9 0.7
1957 187.5 1957 0.2 9.4
1958 170.7 1938 —i 7.9
: . {1,000 number of fish)
1951 227 .4 1951 - 216.8 26,992.0
1952 3974 - 1932 221.0, 22,717.0
1953 375.6 Goldfish 1953 264,20 55,200.6
Asn 1954 0.7 38.31  including 1954 295.6: 35,111.1
oA 1955 2344 8.4 coloured 1953 330,11 49,072.7
1956° | . 520.3 G314 carp 1056 403.51 53,769.2
1957 14.4 8. i 1957 476.4 :
138 | 224 98.4 1938 499.8) 83,799

Notes: 1) The total. area Tor
and culture in reservoirs.

culture includes culture in ponds, culture by fishery

rights,

2) The area for culture by species of fish for 1957 and [958 is that for culture in

pornls,
3} | tode—3.3 mt



JAPANESE FISHERIES

The prefectural yield of inland water culture (edible ones) by major
kinds of fish during 1958 is as follows:

As is seen in Table 4,

in
&
E
[
B
2
<8

the water surface utilized for the culture has

gradually decreased while the yicld per unit of surface has gradually
increased, because of the change to more intensive method of culture.
The tendency is especially noticeable in the culture of ecls, trout and ayu
partly because the cntrepreneurs dealing in' the culture of them: are the
full-time oncs, or at least the:culture industry to them is the main occupation.
Table 5. Paddy Field

- Total Cemmnon
Edible | Tdible ‘
No, of | No,of |Aren foq Yidld | No.of | No, of jare for} Yield |
Farmhouses; Employecs'(Sﬁég;z_‘;{l;m “{l) A | Farmhouses; Employces (I.Ogé:::!;ﬂj (l),__j
1949 — —lon.9 wwe — 1 —l27,308.9 o
1950 — — [ 26,7237 12484 — — | 26,570.4] 1,238.2
1951 — — | 26,458.5 1,552.9 — — 1 26,411.1] I,547.G!
1052 - — 1 23,269.8, 1,176.0, — e | 23,110.2! 1,169.6
1953 — - 121,371.1 995.6 _ - 121,220.2,  990.7,
1934£ 98,211 | 104,352 20,160'.0'; um.o; 98,153 | 104,290 | 20,150.3]  510.0,
1955 93,647 97,008 | 19,911.0: 7i7.5 93,484 96,845 | 19,8864 711
1956 85,382 | 88,051 | 18,6064 620.4 1 18,373.6) 610.9
1957; 97,160 — | 20, 0320 492,00 97,022 - 19,9700 477.7‘
1958 86,472 — H-,42ti.0i 451.91 86,370 — 14.410.0{ +46.2)

4 &
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As the economic and social conditions stabilized, there has been more
demand for the gold-fish, colored carp, etc, the culture of which having
already adopted intensified method, so that the increase in the yield means
in this casc the incrcasc in thc. surface of water utilized.

Culture of Fish in the Paddy Fields

In Japan where the aguulllmc especially the rice paddy field is
intensively developed, many paddy fields are also raising the vegetables
and fishes such as carp, wild gold-fish, loach, ete. Nagano, Niigata, Tochigi,
Gile, Miyazaki, Yamanashi, Yamagata Prefectures are the main- producing
arcas, mostly ol carp. The sliding terrain (easier 1o pour in and drain out
water), far from the sea, is suitable for the purpose.

Table 5 is the recent statistics on the paddy-field: fish culture.

The oldest record on the paddy field fish culture in Japan dates back
to the middle of the 19th century, and even before that time it must
have been universally practiced all over Jopan. Since the end of the 19th
century, however, there were more people who went in for the paddy
field fish culture, especially after the breakout of W. W. II, Because
of the fishing on the sca was curtailed, there was sudden interest in the
industry as an important source of animal protein.’. After the war, the
food situation gradually improved so that the farmers are losing interest in the
paddy field fish culture. Besides, because of the use of chemical fertilizers
and powerful agricultural chcmlcals, the paddy ﬁeld is gcttlng unfit for
the culture and the mclustry is clcchnmg

Fish Culture

Carp -
- Others
Fish Seed ' .
No, of [ No, of {#rea for| gy No. of | No.of | Areafor| vyieg
l'arm]louscs'.Employcca ]CO'-.S‘J;-;::’;) u, gog piece)| Farmhousey Employees (lc(;(l}g::f:n] P (3]
- — 1 1,403.4 80,216.5 — | ~1 ‘2916, 20.2.
- — | 2,416.8) 149,038.5, — —1 15331 102
— — | 2,586.5 73,016.0 - E V! 5.3
~— - | 2,541.9, 22,802.0 — Co—i 159.6 6.4
— — | 2,877.00 23,670.0 - —_ 150.9 4.9
13,553 13,7347 3,081. ol 27,450,758 62| 8.3 D
16,319 17,288 | %,803.9' 17,302.80 163 ©163 24.6| 5.8
— —~ 16,814, 3?_ 13,983.3| — — 232,81 '10.5.
- . — 19,381.00 . 138 — 58.4 14.3
— — '—i 26,754.0: w0z § .. ~ 18.0 15.7
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However, in some geographically -favorable arca, the rice raising is
going alongside of Ash culture; suggesting the possibility for future develop-
ment depending upon the guidance and dissemination activities.  "The pro-
duction at present is from 112-t0 730 kilograms for one ehobe of paddy
ficld, and experiments proved that {ish culture not only docs not harm the
vegetables raised alongside of rice, but also favorable cffects on it

Major Animals Produced By Inland Water Culture

The following are the major animals produced on the inland water
in Japan.
Common . carp (Cyprinus carpio)
Wild gold-Gsh  {Garrasius auratus)

Eel .~ (Anguilla japonica) '
Sahmons (Oncorhynchus heta, O. gmbusha, Q. masou)
Trouts (Salmo gardneri, Salvelinus fonunahs)

Ayu ’ (Plecoglossus altivelis)

Mullet (Mugil cephalus)

Gold-fish (CENJSSH}‘; auratus, var.)

Other species of fish
Snapping turtle (Amyda Japomc‘l)

© Bullfrog {Rana cateshiana) _
Carp: Carp are cultured most frequently in Japan.  In order to be sup-
plied as food, carp must be cultured at least lor two vyears alter they
were hatched.  Carp are cultured in reservoirs, running water pools, or in
paddy rice fields. Carp are fed with sxikwm m pupae, mysis, wheat-bran,
‘rice-bran, etc.  Quantity of leeds for carp varies according to the type of
carp culture, - For example, carp in reservoirs arc fed "on natural foads,
while in the case of running water carp culture; artificial feeds are given
by night and day during seven or cight months. In the .case of running
water carp culture, carp are harvesied 700 kilograms per tsubo (3.3 sq. ms.)
for six months. Such intcmi\re'cmp culture technigques are peculiar to
Japan. . Running water carp culturc has been carried on by fish-culturists
for money making, but not for scientific experiments. - Seed fish are sup-

plied by culturists themselves, but not collected from natural waters,

Wild gold-fish: Wild gold-fisli arc sometimes cultured in poo]s, ])ul very
few in number as compascd with carp cultured in pools.

ol Elvers {young larva cels wc:gh about 30 grams) arc caught in the
spring when they migrate up the rivers from sea and placed in ponds and
fed with such inferior fish as sardines, hcxrmtr akta mackerels, in addi- .
tion to silk-worm pupae until autumn. By and by young cels are mar-
keted. This is’ the most popular cel culturc method, Eels are cultured
for. half & year to three according to the culture method. Tt is considered
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INLAND WATER FISHERIES AND CULTURE INDUSTRY

that, from various points of view, a small-scale -eel pond-culture is disad-
vantageous. - It is reported that an individual eel culture in a pond of less
than one hectare does not pay. In addition, the optimum quantity of
phytoplanktons growmg in the water has close connection with the ap-
petite of the eel.  In view of this, “to obtain water containing optimum
quantity qf' phytoplanktons ? is virtually a key to the success in eel culture.

_Salmon: The usual kinds of salmon found in Japan are Oncorlynclhus keta,
O. gorbusha, and O. mason. Hokkaido ranks the top in the amount of the
yield, next Tohoku District.. The eggs are spawn in the rivers, and hatched
larva go to the sea, to grow up there, and after 2-5 years, migrate up
the rivers again to spawn and die. The grown up fish is 60 to 100 cm.

long, and catching of salmon is limited by the law and prefectural fisheries
adjustment regulatlons so that natural propagation of salmon will be
encouraged. " Artificial hatching and releasing larvae .in" the streams are
‘being practiced. - In Hokkaido there are 55 national hatcheries, and in
the prefectures in Tohoku District, nearly 80 prefectural hatcheries or
those run by the fisheries cooperative associations are being operated,
hatching about 400,000,000 eggs and releasing the larvae.

Trout: Among trout species cultured in pools in Japan are two species:

rainbow trout and brook trout. The culture method used in Japan is

almost similar to that prevailing in European and American countries.

As trout culture farms in Japan are generally far from the coast, fresh

fish are seldom fed to trouts. In Japan, rainbow and brook trouts are
generally fed on silkworm pupae, mysis, rice-bran, or wheat-bran.  Rainbow

trouts fed on such feeds are refrigerated and exported to foreign countries.

Consxderlng that expcnses for feeds constitute 60 to 80 per cent of the

total costs, it may be concluded that feeds. supphed to trouts are by no
means inferior to those in other countries, The export of frozen rainbow
trout has increased rapidly recently, In 1955 it was 323 tons, 325‘2,988

but in 1958, it Jjumped to 958 tons, $791 936, and it is mainly exported

to the US. :

Ayu : A_yu is the most favored fish in japan but rather expensive. The

scason is limited to four or five summer months a year. dAyn living in
the rivers feed on such microbes as diatoms and blue-green algac ‘which
grow on the surface of gravels lying at the river bottom, Fish culturists
‘in Japan met with great success in concertmg A_yu into a cultured spemcs

Young Ayu (cach weighs about 1 gram) collected in early spring in the
estuaries near the mouths of rivers are placed in running water pools and
fed liberally for several months to grow up to 70 grams and then marketed.
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. Silkworm pupae, mysis, wheat-bran, or sometimes fresh fish are-fed to Ay,
as in the case of trouts. But thesc leeds must be pulverized and made
iito dumplings with - the use of starch. Ayu are not so common in Japan as
carp. The production of Ayx is less than one per cent of the carp produc-
_tion, but due to the high price it would fctch, Ayu culture is cxpectcd to
develop increasingly. - '

Mullet: Mullet are generally cultured together with eclss Young mullet
‘migrating up the rivers are enticed into pools and fed together with other
fish until autumn., Mullet are cultured generally in brackish water and
seldom in pure fresh-water. No artificial feed is given to mullet. Mullet
seemt to feed on-residue of feeds given to other fish. Upon reaching the
maturity. (some 200 grams in weight) they are marketed. -
Gold-fish: Techniques of gold-fish culture is peculiar to Japan, Japan
has a long history of gold-fish culture. Gold-fish has no food value at all,
but its culture is very cIosely connected with the Japanese daily life. The
method of gold-fish culture is similar to that of carp culture in pools, but
efforts are being made by culturists constantly to find novel species or to
maintain excellent breeds,  Gold-fish are experted and serve to earn foreign
currency. o - : _
Snapping turtle: Snapping turtle culture has been practised on a very
small scale. This is cheifly due to the fact that snapping turties must be
- reared .at least- four years before marketing. After approaching the
maturity (500 grams in weight) turtles can: be shipped to the market.
Snappmg turtles feed on fresh shrimp, crab, carthwmm -or entrails of fish.

_Bullfx_og Bullf‘rogs were 1mported to Jap111 about 1917 from the US and
~were bred and cultured in frog colture farms until 1941, Bullfrog
culture - ceased ‘withthe outbreak of W.W. II. The Japanese do not
take to eating fmgs, and during the war the bullfrogs were not exported,
so that they increased in number. After the war, with the resumption
of trade, these naturally raised bullfrogs came to be collected and exported.
At present, parent bullfrogs are cultur(.d to have eggs hatched. The
tadpoles  are fed until the end of their transformation stage. . Alter that -
they are placed in the natural water, Only the leg part of bullfrogs is
frozen, wrapped and exported. Howcver, the peak year was 1957, with
407 = tons, $9923, 793 cxportccl and bull-frogs became more scarce due to
indiscriminate catching. - Production of cdible frogs is on the dechnc, and .
conscqucnt]v, their cxports are decreasing.
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The days when people thought the fisherics resources: were inexhaustible
are the thing of the past, and for some time the. fishermen who constitute
the great majority of the Japanese fisherics entrepreneurs arc having a
difficult time. Especially the trend is now for the bigger fishing boats and
with the development in mining and industry the production per unit of
effort decreased suddenly, and the fishing grounds are diminishing because
of the pollution due to the water from factories, agricultural chemicals, and
rcclamation of land, cte. The fishing grounds for pelagic type of fishing
are getting smaller also because of the international limitation. How to
change to new occupations is getting a scrious problem for these fishermen,
Administrative measures on ‘the control of pollution of water is being
-examined, but the solution of the problems on this point needs vast
capital, effort and time,

What might be the answer to the abave problems is the shallow sea
culture industry, which tries to utilize the fishing grounds to -the utmost,
maximizing the production per unit of fishing grounds by artificially con-
trolling the propagation of fishes, shellfishes, sea-weeds, etc.

There are several stages of development seen in the technique used
for these culture indusirics, The big three culture industries in Japan are
those of pearls, oyster and laver, and the skills nceded for these three types
of culture are very much advanced. Thesc industrics are the most universal,
important, and well established ones in Japan. o

Besides the above, there are other types of culture practiced in Japan,
not so.well established as an industry, but carried on only on a small and
local scale, opcrated by the members of the families as a sideling,.and
not so much artificially controlled as in the above three types. This type
«of culture is being encouraged with powerful administrative measures and
considerable expenses.  This type of culture is distinguished from the above
types of culture in the sense that it cannot be fully controlled by men
and it is more of supplementary nature to 511131117(3 the fishermen’s economy,
rather than a full-time occupation. :

The f'ollowmg are the more general ones bclonrrmg to tlm type of culturn

‘Oyster Culture

There are several kinds of oysters in Japan, and those industrially im-
portant include magaki and suminoegaki, a variant of magaki. Magaki is found
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all over the country, but suminoegaki, in the Ariake Sea, Nagasaki Prefecture.

The culture of oyster was started in Hiroshima Prefectore around 1675
and spread to other areas. It is the most unpmtant of shellfish cultures,
There are two types of oyster farming, that is, the production of sced
oysters and the raising of seed oysters. The production of sced oysters is
limited to Miyagi, Hiroshima and Kumamoto Prefcctures and most of the
culturists combine the seed oyster production with the culture of oysters,

The oyster farming is being operated by about 8,400 entreprencural
units. Of these, nearly 4,300 units depend more than 50 per cent upon
oyster culture for their revenues, while the others are engaged in agriculture,
pearl culture, the raising of laver, or coastal fisheries at thc same - time.
In any cases, they are mostly on a small scale.

There are three different culture methods: hanging, stick and sowing.
Classification of entrepreneural units by methods is given in Table 1:

Table 1. hianégemcnt Units of Oyéter ‘Culturists

Real No. of Management Units ] ) Total No. of Management Units
: !
. Bath | . .
Year | . Raislng Culture S:f:d] k Hangmg Culture

Stick | Sowing

Totay | OF seed jof edible; qysters | gqat Rap | Long- | Simple § oo | oo e

CYSIETS | OYSIers (& “edible’ rope hanging

only only | ovsters | type type type
1953 {7,834 —~| =1 = 7. 4,006 | 2,033] 360| 1,173
1954 | 7,118 - —_ — [ 7,181 . 3,480 | 1,808{ 664 !,iG5

1055 | 7,488 198 | 5,351 1,989 7,2000 3,370 | . 211 | 2,188 ~ 194 | 1,326
1956 | 7,345 . 167 | 5,044 | 2,13¢ | 7,178 8,567 374 | 2,026 1221 1,089
1957 | 7,529 186 | 6,323 | 1,020 8,212 | 3,646 793 | 2,620 120 | 1,035
1958 | 8,476 | - 324 | 6,930 | 1,224 | 8,755 | 3,509 818 | 2,875 28t | 1,179

~ (1) Sowing type of cuiture is practised all over the world. In japan,
seed oysters are “sown” on the sandy grdund screened off with bamboo
mats. But this method is old, not ensuring high productwny {(about 300
grams of shucked oyster per square meter) and-therefore it is not practised
much today. Only suminoegaki is being raised by this method. in the Ariake
Sea because it suits the gmund thcxc A4 kg of shuckcc! oyster per squaw
meter), : ‘ '
(2) In the stick type of cUIturc,‘ sced oysters which are gro{vn on bam-
boo sticks or stones arc not scraped off, but these bamboo sticks and stones
are collected together in one place s0'as to handle them easily.  This method
is also pract:scd widely in the Ariake Sea (0 6 to 4.2 kg ymld per squmc
mcter) '

"~ (3) The above two methnds are suitable for unexplo:cd ground ‘and
operatlons are economtcal hut the vield is rchtwcly small, The hanging
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type utilizes the oyster-farm thrce-dimensionally, thus raising productivity
per unit of ground. This method was devised because the culture ground
was getting crowded duce to the development of the calture industry. It
is mostly practised in Japan at present. The hanging type can be divided
into three systems.

a} Raft system: This method was devised in {924, and is practlccd in
the sca more than 12 feet deep. . The sizes of rafts differ depending upon
the ground, but mostly about 18x 30 (feet), and buoys and anchors are
attached to the rafts, About 150 ropes or wires 10~-20 feet long studded
with 15-20 shells (called collectors) are hung from the rafts. In this way
the sceds are better exposed to the current and can get more feed, so that
they grow up fast. The yield per raft is 470-560 kg (without shells).

b) Simpler hanging type: It is practiced in the sea less than 10 feet
deep. TFirst, stakes arc driven into the ground and then the poles and
bamboos are tied to them to make a framec about 6 feet wide, 60-180
feet long. When the frame is 180 fect long, 700-1,000 ropes or wires 5-6
feet long with 7-10 collectors are hung, {rom which there is about 360-730
kg of oyster (without shells) yield: Compared with the raft system, this
necds less material, can weather rough seas better, the only defect being
it is practicable only in the area where the depth of the sea is adequate

for this type of' culture. In Miyagi and Hiroshima Prefectures this mcthod
is prevalent

<) Lonq rope sysfem is pmctlced in offshore gxound where it is ‘deeper -
than the sea where the raft system is practiced. This method can weather

the rough scas best of all. - Drums are floated on the sca, and between
the drums about 240 fect long main thick rope is stretched. To the main

rope. about 240 straw ropes, to which about 25 collectors are hung, are

attached, One unit yiclds 450-560 kg of oysters (without shells). This is

practised in Miyagi Prefecture, but lcss frequently now.

The yicld of oysters is showr in Table 2. From Sanriku area (Miyagi,
Twate Prefectures as the center) the oyster is shipped to Tokyo market
and from the Inland Sea area, Hiroshima and Okayama Prefectures as _
its ~center, it is slnppccl to K.yoto Osaka and Kobe area. The oyster
produced: in Ariake sca, Saga and Nagasaki Prefectures as its center; is ship-
ped to the northern Kyushu industrial aréa. All are without shells, packed
~in barrels.  Recently the oyster in oil is exported overseas in great quantity,

About 60-70 per cent of sced oyster for domestic use and more than
99 per cent of the sced oyster for export use is produced in Matsushima
Bay, Miyagi Prefecture. Although some are produced in Ariake Sea and
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Table 2. Production of Oysters
{Unit: tons)

Year & srea (\;'-i:hgﬁflihclls)
1954 _ 13,336
1955 14,422
1956 16,725
1957 18,649
1958 20,051 (1009}
lwate 1,642
Mivagi - 3,570
Total of Sanriku District 5,212 ( 26%)
Okayama - 315
Hiroshima . 9,699
Total of Inland Sea 10,014 { 5095) -
Fukuoka ) 32
Saga 1,067
Nagasaki m
Kumamoto 47
Tatal of Ariake Sca 1,357 ( 695)
Others 3,568 ( 1895)

Hiroshima Prefecture, it is not much, cnough to supply the local necd only.

In the example of Miyagi Prefecture, the sceds are collected, as follows :
From the middle of July to the beginning of August, the oyster lay eggs,
and after 14-15 days the eggs hegin to live their own lives attached. to
some shells. The 50-60 shells of scallop, oyster or abalone, are strung to
- 5-feet' long wire, and the wire is hung from the frame installed in the
sea most suitable for collecting the seeds. . About 20-25 baby oysters per. -
one shell are usually attached. If the ‘baby oysters are left alone the
shells get too big, so that they are removed to shallower sea “with - firmer
‘bottom at the cnd of August or in the bcgmnmg of September, exposcd
to the sun, wind and waves, not soaked in the water all the time, The
sced oysters arc sold between December of that year and. March next year.
The sced oysters for cxport go through strict examination, and are exported
after being classified into two classes, broken and unbroken. = During the
voyage, the cases are left on the deck, and sea water is sprinkicd on them
from time. to time. If broken, there must he more than 16,000 baby
oysters “per box,: and if unbroken, more than 12,000, according to the
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regulation. The recent situation of the cxport of seed oyster is as in
Table 3. '

Table 3. Export of Seed Oyster

Year ' U?E;;%Cﬂ Ig;:i‘g)nv . ;i 2;2; ) Price per case
1952 17,720 54,291 72,011 gn. - 53.00
1953 e | HOLIN 66,958 un.  3.50
1954 6,174 47,164 53,788 gn.  3.70
1955 25,715 2%,619 52,534 b, 330
1956 14,821 84,971 100,619 un. 450
1957 12,308 47,308 - 59,617 bro. ‘5*:18
1958 1,425 48,025 - 59,448 bro. 5700 g

Laver Culture

Laver is a food peculiar in Japan, made from amanori or aonori, seaweed
which is artificially raised, picked, and spread into-a shape and dried.

The Japancse favored scaweed as food from old, and nori has been in-
separable from their diet, and its culture has been practiced for a long time.
It is very nutritious, especially rich in vitamin A, Table 4 compares the
nutritious valuc of nori. '

The origin of culture of nor is not clmrly known. But it has been
proved that already around 1670 in Tokyo Bay it was artificially raised
on bamboo  mats, so that. it must have been started earlier than -that.
In the muddy bottom of the shallow sea the rough bamboo sticks (or oak
boughs, ‘after str1pp1ng leaves) were stuck, and let them bear the spores
of nori. This is called perpendicular style and is stiil practiced. -

Around 1915, however, b1olog1cal study on mori was made; so that
germinating and raising of sori can be conducted rationally. As a result
the horizontal type of culturc mcthod was devised, mcrmsmg the productlon
greatly. :

There are about 61 ,606 management units of various cultur;sts, as much
as 99.7 per cent of which are individual entrepreneurs. - Nori growers con-
stitute 81,5 per-cent of those engaged.in the shallow sea culture. It takes
wide sca area (37 per cent of the total area where shellfishes or weeds are
cu]turcd), and production is unusually high (¥ 13,000 million).l The cultur-
ing techniques are highly developed.

Table 5 shows the trends of nori growers, and thriving lines of business
register sharp rises in the number of growers. The norf scason lasts [rom
September through March, and therefore fishermen or farmers can. engage
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"‘I'nble 4. Nutridous Value

c . Water | Protein |  Fat c"‘“"“"yd“‘m—l Ash (Ca)
ommodity T
() (g ® | Sugar'chxtroﬁc; g} (ing)
Purple laver ’ | .
Best quality 1.4 | 35.6 0.7 | 39.6 | 4.7 8.0 260
Commoen quality 1.1 34.2 0.7 40.5 4.8 8.7 470
Lower quality . .| 13.4 29.0 0.6 39.1 7.0 10.9 510
Hens egg
Whole 75.0 12,7 11,2 - 0 1.1 63
Yolk s | owa | 32 | — 0] 1.9 |80
Butter, Salted SRS N NI T 62 0 2.1 10

Note: Each itern in 100 gram.
in growing zori in their off-scason.

Table 5. Manpagement Units of Nori Growers

% Year ~ Total | Sced collecting | - Guliure . }?ggl::;adcmﬂ?:;
1954 48,555 | — — | —
1955 51,425 | 19 47,341 . +,065°
1956 : 53,509 1 25 : 50,519 2,965
1957 56,077 47 : 51,758 4,972
1958 . 61,606 50 58,156 3,400

- Nort -culture’” is being -practised in five major nori-culture areas:
mostly along the coastal area of Sanriku district; off ‘Miyagi and Iwate
Prefectures, along Tokyo Bay, off Chiba, Tokyo ,and Kanagawa Prefectures,
Mikawa Bay, off Aichi and Mie Prefectures, Inland Sea, off Hiroshima,
and Okayama  Prefectures, and the Ariake Sea, off Kumamote, ‘Fukuoka,
Saga and Nagasaki Prefectures. Especially a sudden - increase in the pro-
duction from the: Ariake Sea has become noticeable, Table 6 shows the pro
duction in these areas. S R :

The method of nori culture: When the temperature of sea water gets
lower in September and October, the spores are let loose, which are caught
by the bamboo screens, nets, etc. From the end of October to the middle
of November, these are transferred to the culture area. The sea-weed is
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of Nori
() Fe : Vitamin
(mg) (mg) A [ BB, T Ndn |G Refuse | Remark
: (L. UY | (mg)y | (mg) | (mg) | {mg)

510 2 |4 . 10.0 20
380 28 136,400 0.210 1.00f - 20 0
280 36 2
’ 1
1
|

230 2.6

{00 0.10 0.30 0.1 V] 11
570 6.3 2,000 0,231 0.30 0 0} 0!
20 0.1 { 2,400! o.0t] 0.03 0l 0 | Nacl 2.0%
Table 6. Nori Production
(Unit: 1,600 picces)
Year & Place of production ‘ Yield i
I, A e
1954 1,628,439
1955 ) 1,689,511
1956 : ' 9,170,793
1957 - 1,458,337
1954 2,091,320 ( 10093)
Lwate ) 19,730
Miyagi 188,213
“Total of Sanriku District . 207,943 {10.0%%
- Chiba 639,063
Tokyo ) 189,845
Kanagawa : 9,857
Toral of Tokyo Bay i . B38.867 (40.10%)
Aichi ’ 321,302
Mie : : 125,127
Total of Mikawa Bay 446,620 (21.395) |
Ehime - - 56,465 : :
Hiroshima ‘ 22,001 -
Yamaguehi 18,464
- Taoral of Inland Sea 96,930 ( +.69%)
Fukuoka : 143,290
Kumamoto 117,357
Nagasaki ' 14,537
Total of Ariake Sea 2N y184 (13.09%)
Others . ) 229,767 (11.09%)

57




JAPANESE FISHERIES

picked from as early as the end of November in some arcas, but usually
the first picking is started during December, reaching its peak in January,
ending  March-April.- As the sca-weed grows, nori is picked from threc
to five times. When nori leaves grow to 3-5 inches they are picked, cut,
and spread on the mats, in exactly the same method as the Japanese paper
and dried in the sun. The producers’ price per piece of nor! is around
6.5 yen. From perpendicular type of culture, 15-20 pieces of nori is taken
per stick, and from horizontal type, 1,500-3,000 pieces per net.

Shell.fish Culture
Clam Culture

This is practiced in the inland scas, bays, all over Japan. One is a
rough method, just sowing the seeds, and the others is a more intensive
type, sowing more seeds per unit of area, artificially (:ontrolling the culture,
The former method is practiced when the culture is operated jointly, and
the latter, by individuals who have their own culture grounds. In the
intensive method, 0.3-0.4 gallon of seeds are sown per 1m? yielding 0.6-0.8-
gallon of shell-fish after 1-2 years. Care is taken so that the starfish which
is the enemy to the clam will not attack them. Also the culturists sec to-
it that the shells do not lie oo closely together, and die.

Mogai Culture

This shellfish is rather expensive and can be raised in the muddy
hottom where it is not fit to raise clam, so that the culture is being
pracnccd extensively in- Okayama, Hiroshima, Fukuoka, Saga Prefcctures,.

- The seeds, 0.6-2.0 mm long, are transferred to the culture. area, at -
the rate. of 0.4-0.7 gallon per 1m? and after a-year or two, average 0,8-1.0:
gallon arc yielded. The seeds must be farmed, just like oyst(:l sceds, by

hanging type of cultu1e, using collectors . (straw or palm), since there is very
few natural ones.

. Konbu (Kelp) and Wakame Culture _

The kelp is ‘produced mainly from Hokkaido, is expensive, and the
culturists rely on it very heavily as their source of income. The kelp is.
attached to the rock in the sea, and reach maturity after two years. The
kelp which rcached one year old can grow up even after being washed
off from the rock by the waves, if it had its root left, so that some culturists.
rlcveloped a rotation system for. the maximum use of the culture arca.
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- More positive method of increasing the yicld is to throw the rocks and
stones into the sca so that it would he easier for kelp to find something:
to attach themsclves to, or the rocks which are exposed in the air are
blown up by explosives, to let them lic in the bottom of the sea to help.
kelp grow. Recently the spores of kelp is artificially sown to the collectors,
as in the casc of oyster culture;, but this method is not as yet extensively
practiced. . : : '

The kelp is dried, caten as food, and the inferior one is used industrially
as raw material for iodine, potassium, alegine acid, ctc. Before the war,
kelp was greatly exported to China, but after W. W, 1L, the cxport has
stopped. Wafkame is produced in the Inland Sea and all over Japan, is a
food, and similar method to increase its production as in the case of kelp.
is heing planned.

Gelidium Cartilagineum Culture

The scaweed is used for making agar-agar, is found all over Japan,
but especially in the Izu islands, Shizuoka Prefecture, and Chiba Prefecture.
It fetches a high price, and is under the complete control of the fisheries.
cooperative associations cverywhere, and there is strict regulation as to the
period of harvesting, and the period when the harvest is prohibited. The
members abide by these regulations and sell their harvest jointly through
the associations. ~ Because picking is profitable and it is  easy to pick. even
by a woman, it is the most paying occupation as family labor. The weed
is picked during May-September, and sold at around Y200 to ¥300 per
kg (dry weight). : - : : ' .

The weed is bleached in water, boiled, and wmelted, gelled, frozen and
gets ‘dehydrated to turn into agar-agar, which is an important export item.
The same methods are taken, as in the case of kelp, to increase the yield,
such as throwing stonés and rocks into the sca, surface rock being exploded,
harmful weeds eliminated, etc. ' : '

Others o =
~Besides the above, the sceds of scallop and abalone, etc. are transplanted,
and uselul scaweeds such as gloispeltis furcata, ogonori and prawn and

fishes are heing encouraged, but not on too extensive a scale. . '

The Encouragement of the Industry

Thé above is an outline of tlic shallow sca culture -industry.  Most
of the types of this industry is practiced by poor fishermen. In order to
stabilize their cconomy, national and prefectural subsidics are given so
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that the industry will get sufficient encouragement. Such spendings amount-
ing to 500,000,000 to 600,000,000 yen a year are made on the. fo!lowu]g
businesses’
1. Control of Protected Water Surface

In order to increase the production of clam, abalone, mogai, scaliop,
tc., it is important to secure great quantities of seeds. All over Japan
there are 12 natural seed farms directly controlled by the prefectural
oflices prohibiting the general public to catch the shellfish, and is being
resorting to more positive measures to increase production of seeds shells
planned.
2, Improvement of I‘lshlng Areas

The bay water is nutrmously enriched because many rivers flow in
there but sometimes there s too much food, the putrefaction of which
causing carbon hydrogen. Some of the sea bottoms are too firm, or too
- ragged. Water tight bulldozers are operated in these areas to eliminate
superfluous nutritious particles, breaking up and levelling up the bottom etc.
Also where the bottom is too soft, sand, earth, etc. are thrown in to get
it firmer, so that it wonld be fit for the sea-shells to live in. At present
about 20 water tight bulldozers are being operated.
3. Water Route Making
- In the shallow sea where the current does not run smoothly, the
productivity -is pooar; 50 that the bulldozers or dredges are worked to make
the water route. This method is specially effective in the case of nori
culture. ' ‘ '
4. . Scraping the Rocks

When the hariful weeds such as hrnc seaweed adheres to the rocl\s, the
- useful weeds cannot grow, therefore when the rocks lie hetween. the lines
- of ebb and 111gh tide, it is scraped off, but when the sca is 3-10 meters
deep, the divers -dive in wearing the. diving suit, and usmg the cutter
driven by the engine in the boat, scrape it off. . When the weeds arc big,
the hook is used from the boat, or sometimes they arc c\ploded off,
5. Blowing up Rocks :

The rocks which are exposed upon the sea surfacc and which do not
serve for the production of useful weeds are blown up, so that it will be
submerged under the water for the weeds to attach thcmsclves to.
6. Throwing in the Rocks _

Where the sea bottom is sandy, thc stones are thrown in so that it
would be casier for the seaweeds to get adhered to them. About 500-600
kg per square meter of stones are thrown in where they will not be buried
in the sand and at the time the spores of the uscf’ul scaweeds arc released.
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Considering the low amount of expenses needed for this operation, it is very:
clTective, so that it is practiced widely.
7. 'Installing Shelves for Fishes

It has been known from old many fishes are caught in the sea where
there is a sunken vessel. This is because the fish Jike the shady place,.
and because shell-fishes and scaweeds are attached to the sunken vessel, thus.
providing rich source of food to the fish. The uscless ships, full of stones,
lumber, bran, etc. are submerged so that the sea nearby will furnish a
uscful fishing ground, but the wooden vessels get rotten in about three
years, so that about [ cubic meter metal box, hollow inside, with windows.
open, are made, and about 100 of them are submerged in one place, to.
make a permanent fishing area. This is practiced in many arcas.
8. Artificial Farming of Neri

There are only a few places which can furnish excellent seeds of nori,.
s0 that it is not casy to increase the production. The biological status of
nori has been made clear recently so that it is now known that the spores.
get into a shell-fish, live on conchoteries, and when the water temperature-
gets ‘around 22° C, let out the spores. - Taking advantage of this nature,.
artificial sceding is carried on. The boiled and disinfected oyster shells.
are spread in the bortom of tanks around I ebruary-l\flarch and the
grown-up nori leaves are scattered on top of them. The spores get in-.
side the shell, and keeping the temperature of water from going up too.
high in summer, the conchoceries are let develop. . When the” water
temperature becomes fit for the culture, the conchoceries are let to release
the spores’in a short time of 10-30 minutes, and the spored sticks are
transferred to the culture field or. the seashells in which the conchoceries.
entered are let hung from the net, release. the spores so that the seeds can
be produced artificially as planned. At present there arc some technical
difficultics, but the per unit productivity is very great, 120 per cent to.
200 per cent of the seeds mtumlly co]lccted, and the qu’lhty is superior,.
and much more dcvc\npmem wlonw this line in the future is expecied.

9. Building Up Nori- Field

‘Besides the fact tlnt nori culture has C\]mndcd greatly in recent years,.
the culture ground is getting scarce because of draining out the shallow
sca, reclamation, pollution because of the water from the factories, and
more - offshore area is being utilized, but such an area is very windy, and .
the waves are high, and the culture sticks are casy to break, not to mention-
the fact because of the distance from the mouths of rivers, there is less:
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nutritious salt, etc, On this kind of sea; the concrete stakes are driven
into the bottom of the sea at 0.5-0.9 meters interval for 100 meters long,
“to ward off the rough waves, and the water of the rivers is sidetracked
to this area to furnish nutrition, so thiat a newv neri culture arca with high

JAPANESE FISHERIES

Pproductivity will be built up.
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" PEARL CULTURE

Characteristics of Pearl Culture :

Japanese pearl culture is a unique industry in the world, also an un-
usual one among the shallow-sea, non-tidal water culture 1ndustues in Japan.
"The reasons for-its uniqueness are:

1} ~While the other culture.industries- aim at supplying of food, the pearl
culture is for furnishing jewelry, even more superior in shape and
quality than natural pearls. They are not intended for the domestic
- consumption, but 982 of the preduction is exported to many countries.

2) Besides the technique necessary to control the sea-shells, same as in

- other fields of culture, the skill, somewhat like grafting in surgery, is
needed to insert the kernels in the shells (pinctada mariensii), which are
‘found only in the seas surrounding Japan.

3) The period necessary to get the pearls differs depending upon the sizes
of the pearls, but usually it takes from one to four years and the

~ period necessary in getting the mother shells included, it takes 4 to 7
years altogether. Recently the shells are not scattered but are hung
from rafts in the sca.  Also the shells are moved around {rom one area
to another, according to factory production system, and precaution
is taken to safeguard .them against the natural disasters. '

‘Outline of History of Pearl Culture in Jﬁpan

_ About 70 years have past since Mr. Kokichi Mikimoto originated the
culture of semi-spherical pearls, and 80 years since Mr, Tokichi -Nishika'\_va
invented the method of spherical pearl culture. Constant” effort was made
during this time in improving the culture skill and much progress has been
recorded in all the phases of pearl'culture. The progress can be divided -
into the following stages. - ‘ '

) "Period of Natural Pearls, 1840~ 1893 -

" During this period, the shells naturally cont'umng pearls were collected,
then transplanted in onc place, and. thc pearls which were fmmcd in these
 shells were collected.

' 2) Semi-spherical Pearl Culture, 18941925 -

During this period, the semi-spherical or 3/4 sphcucal kernel were in-
serted between the shells and the mantle, and left in thc sea until they were
© covered with pcar]y substance.
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3) Spherical Pearl Gulture, after 1926 _

In 1912, late Mr. Tokichi Nishikawa invented the method of getting
‘spherical pearls, and patentcdlit. After 1920, the method came to be shared
with others, and the skill developed rapidly. From then on the culture
period was shortened, the sizes of pearls got bigger, and the ‘quality was
much improved. '

The Kinds cf Cultured Pearls

" The following kinds of shells are used in Japan on an industrial basis
each having its own' feature, but Pinclada martensii kind is the most pre-
dominant (99.8% of the total weight). ' :

Sea shells Pinctada martensii
 Pteria macropiera
" Pinctada margaritifera
Fresh water shell  Fyrippsis schlegeri

The pinctada martensii is found west of the line which connects Chiba
and Ishikawa Prefectures, and Mic Prefecture has been famous for pearl
culture, but it is carried on also in Nagasaki, Kochi, Wakayama and Ehime
Prefectures, numbering 22 Prelectures altogether. Only Fukuoka, Tottori,
Okayama and Osaka Prefectures are the exceptions to this rule. The pre-
fectural governments went in strongly encouraging the pearl culture indus-
try, giving fund or guidance through the Fisheries Experimental Stations,
in order to help the impoverished coastal ‘fishing industry or to develop:’
hitherto unutilized sea surface. In the non-tidal waters, too, the pearl
culture is practiced, as in Lake. Biwa, Shiga Prefecture,” using hyriopsis
 schlegeri, without using the kernels. Although still in the experimental stage
yet, in Inbanuma, Chiba Pref., Kasumigaura, Ibaragi Pref. (using cristaria
plitica spatiosa), and kuk_aido (using unio margariliferus). are carrying on
~pearl culture. ‘Based on the services contract, in the Melgie Islands, Burma,
and the Augustus Island, Western Australia, the Japancse technicians - are.
carrying on the spherical and semi-spherical pinclada maxima pear] culture.
- Also in Hongkong, success is being achicved in experimenting on’ the semi-
spherical pearl culture using pleria penguin. Indonesia and the Philippines -
are about to start the similar experiment. o :
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PEARIL, CULTURE
Present Situau'on of Pearl Culture

The Transition in the Production and the Entrepreneurs

The production of pearls has been stimulated due to ‘the favorable
conditions in the overscas markets and the continued increase in the de-
mand, as secn in the next table. Since 1933, both the production and the
number of entreprencurs exceed the pre-war peak.

The change in the production was seen not only in the increase in
the amount, but the sizes of pearls have changed, showing the trend that

- Kan (3.75kg)

h " | ‘UL T, H
\r(,‘ﬂ'l' Ent;’j:?).rc?:curs ; J\?;Lbhhof:fd ;E Ycar Entf’\c?)‘rc?lfcurs ‘A\:-gt.slll(l)l;‘t:d .
1951 700 7,500 K& 1 g5 1,643 24,535 °8
1952 1,200 10,500 {f 1936 1,732 26,620
1953 1,200 13,025 5 1957 2,574 30,058
1954 1,645 16,875 1'5 1938 3,001 48,085
Spher:cal Pearls Lifted to the Shores
. Year 1955 1956 1957 1958
DO o s s e
Prefeciure i k‘;r i cu g : k}g : ca_:r}% Be ke o}, g ki' o £
Mic ~ l1s;801. 8; s, 621,371.6 80.222,604.6 75.235,400.8) = 73.6
'.Nagas'aki 2,583.0 lU._.Jf 2,523. b 9. 4_{ -,l7o.8i 7_’.2 2,893.0 6.0
Hiroshima 184, 11 Lo 471 & L7 1,487, 4.9 1,873.9 3.9
Ehime 3209 1.3 2344 0.9) 865.5  2.92,28.8 4.8
\Wakayama 468.0; 1.9 307.5{ l.2i 563.3 1.8 658.1 1.4
Kochi 427.9 L7 30600 1.2 469.5 1.6, 709.1 1.5
Tokushima B | IO R P 1.0 597.8 1.2
Kumamato 212.6 - 0.9 26590 1.0 2558 0.9 Mo 0.9
© Shizuoka . 321.4 .8 376 1.4} 262.5 0.9, 5141 1.1
Hydgo 219 17 sme 12 2078 0.7 546.00 1.2
. Oita 111.0, 0.5 30.0‘- 0.2 150.4 0.5 1200, 0.2
Othiers 340.9 1.6 382.5 1.5/ 701.6 2.4 2,027.3 4.2
Total 2.(,534.9  100.0,26,619.8 100.030,057.5) 100.0|48,034.9 100.0:

65



JAPANESE FISHERIES

bigger sizes arc favored, because 65% of the pearls exported are in the
form of necklaces without the clasps, and they arc strung with bigger
pearls recently. As is usual in the transitional period, some of the sizes
wwere in much demand and fetched high prices while the prices of . those
not in demand came down, until the adjustment was made.

. "When Shells Are Lifted to the Shores

The season varies but usually it is from Scptember until February next
year. The next list shows the monthly break-downs, showing how scasonal
the pearl culture industry is, just like agriculture and other types ol fisheries,

Monthly Breakdown of Pearl Production:

September 39 . December . 239 March 394
October 1les January 30%
November 15% February 159%

‘Progress in the Culture Skill

There are three outstanding progresses made in the skill of pearl culture.
after the war. (1) Mother shells are farmed and raised as an industry
(2) The rafts arc hung in the water, and the shells are not scattered around,
so that more shells can he cultivated. (3) The studies are made on the
-characteristics of the particular sea-shores, so that suitable method of cul-
ture can be adopted. For instance, in regard to (1), after 1950, the demand -
for mother shells increased suddenly, but it could not be filled immediately
since. in 1944 there was a big ecarthquake in the southern scas, and in 1945
-and 1946, the shells were exposed to the cold current, so that the shells,

‘which amounted to 1,312,500 kg in Mie Prefecture decreased to 37,500 kg to
75,000 kg. ‘The entrepreneurs had to give up the idea of depending upon
-the natural mother shells alone, and started farming the mother shells using
rafts method, so that the cultivation and supply of mother shells can now
‘be planned. As to (2), because of the shortage in the material and fund,
-drastic cut. in the production cost had to be achicved.. Also because of
the sudden increase in the number of the entreprencurs, the arcas -for
--cultivation became crowded. The wire-net baskets: formerly wsed to hang
‘shells in the sea were gradually replaced by the long trunks, synthetic fibre
nets, etc., then the present method, called hanging bamboo rolls came to
be adopted. The ropes used ‘are now synthetic ones, instead of the straw -
-ones.  These changes in the method of cultivation brought about the de-
‘crease in the production cost shortening the period nceded for cultivation,
-and increased the possibility of cultivating thick-coated cultured pearls.-
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To achicve (3), the arcas are chosen cach for specific purpose. In order
to get the supcrior pearls, the rafts are moved around, and the chemicals
(illuminol R. I, a-naphthol, Ca 45, ctc.) arc used to speed up the coating
of pearl-substance. The National Pearls Institute was established in Kashiko-
jima, Mic DPrefecture, in May, 1954, cquipped with modern scientific re-
search facilitics, und is engaged in the basic rescarch on the production.
of superior pearls.

Planning of Pearl Production

Since 982 of the production is exported, the prices have to be stabil-
ized and there must be a happy balance between the overseas demand
and production in Japan.  Also the right sizes in ¢he right amount have
to be cultivated because 659 of the export is in the form of necklace

Recent Export of Pearls strings (without clasps). The bigger

{Jan, ~Dec.) sizes are favored recently so that more

Wcigh; Amt, (l)foxagoncy‘ mediam and blg sizes have to be pro-

- (gr) ” @, 0) duced, as well as superior quality ones.

o 1,923 7,2 Pearl Culture Industry Law (enacted in
1955 18,000 10,040 9 . .

1936 9390 13 599 1952) aims at planning of pearl produc-

1957 2,070 16,409 tion. The pearls cult.watlo_n .as.socmtlons;

1958 33,561 17,685 all over Japan practice the‘ joint sale o

1950 | 40,928 93,702 the pearls, so that the price of pearls

— : *  is stabilized and export of them has

Notwe: Customs Stalistics, Finance - i :

: Ministry, excluding  those been 1ncu:asmg

for LE.C. ‘ The export of peatls has been in-

creasing as seen in the accompanying table. The major market is the
US, constituting 60%, and Switzerland, Western Ge;many France, Iialy,
Camd1 India follow, and there are altogether 79 countries to which the
pcat Is are exported.

Quality Control

In order to guarantee the qu'lhtv of the pearls to be expo:tcd E\port
Examination System was started, together with the establishment of Pearl
Culture Industry Law in 1952, There are two examination. centers in
Japan, one in Tokyo, the other in Kobe, and although at first the quality
ol pearls was merely divided into two classes, high grade and low grade,
after April, 1957, those classificd as low grade at these centers and those
whose prices are lower than the specified prices cannot be exported, but
they arc bought up and. burnt down by the government according to the
Quality and Prices Agrcement of the Exporters Association, based on Ex-—
port and Import Procedure Law.
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Refrigeration in Japan today. extends to such fields as ice-making, cold
storage, frozen food, air conditioning, etc. In view of its start and ficlds
of utilization, the Japanese fisherics are inseparable from the refrigeration
industry.

History of Ice-making Industry

The use of natural ice in Japan goes back a long way. It is recorded
that around 400 A.D,, the people at the fime knew how to make use of
an underground storage of natural ice, called ice-room (himuro) and somc
of the ice was presented to the emperor (Emperor Nintoku). At the
time the ice seems to have been -used for chilling sake in the summer time.
However, it was much later when the use of natural ice on an industrial
basis began. Around the time of Meiji Restoration, Kahei Nakagawa, a
businessman who was acquainted with the American misionary people
and medical doctors, saw that the foreign colony in Yokohama imported
the natural ice taken in Boston over 15,000 knots distance by a sailing
vessel taking 6 months. He started to utilize the natural ice taken in the
arca near Yokohama. However, because of lack of experience in the -
transportation of ice, the trahsportation cost too much and besides much
of the icé melted away. Undaunted of failures, however, Nakagawn sue-
_cecdccl at last in driving away the nnpmtcd ice from Boston by getting
better and cheaper ice from Hakodate, Fokkaido, 700 km.. away, in
1871, 7 years after his initial attempt. During 1878-1883, the foreigners
started ice-making busmess in the forcign colonies of \okolmmq, Kahe
and Osaka. . In 1883, however, a Japancse ice-making company was esta-
-bllshcd which took over the ice-making factory previously built by the -
fareigners. In the beginning the foreign engineers helped, but after a short
while the Japanese could handle the ice-making operation  alone. It was
after  World War T when the Japanese-made mechanical equipment
and insulation material for the ice-making factary came to be used.

Up to 1887 the. natural ice. competed with  the machine-made ()I]L,
but gradually it could not put up such a strong fight any more since the
machine-made ice.was ‘always about 1025 cheaper, and the production of
natural ice had to depend upon the winter weather. Although the market
for the natural ice became sma“c:, while it lasted it was a very profitahle
business and its operators could prepare themseclves against the time the
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natural ice would not be in so much demand and switch to the ice-making

" business. In the carly ice-making days all sorts of manufacturing methods
were adopted.  This proves that there was no factory which had the deci-
sively ‘supcrior technique and also the ice-making methods improved very
rapidly. In 1890 there was Lindc’s ammonia system ice-making machine,

~in 1897, DaVerne's. ammonia systemn .distilation water machine (British
miade), in 1899, Frick’s aummonia type ice-making machine (American) and
in 1907, plate ice system ice-making machine (American).

It was in 1897 when the ice-making machine was first installed by a
Japanese Lngmcm, and Lhc first Japancse-made ice-making machine was
manufactured in 1900, 22 years alter the ice-making plant was imported
in 1878.

In 1885 the fisheries had the first contact with the ice- makmg industry,
when the transportation cxperiment of naturally frozen fish in ice by a
sailing vessel between Korea and Shimonoscki took place, but for some time
after that there was no development along this line. In 1897 the ice was
used for the first time for ice-storage of fresh fish at the fish market in
Tokyo. Around 1907, storing fish in ice became more or fess a common
practice. :

The tce-making in Japan first started in big cites, gradually expanded
to medium sized cities, big fishing areas, medium fishing arcas, small cities
and then to small fishing areas. Ice was used for summer time drinks,

- very expensive at first, but gradually it came to be used for medical and

Table 1. Changes in Ice-making and Cold Storage Gﬂpaciﬁesj

f

% . Iu-nmknm ' F Cold-‘%wmgc % ' Rcfrig(:mlioﬂ
\0 l) ¢ N _\O (lf ) EL\}EA oft
Fae- (;{)‘T_;P Index-  Fac- C"([i'}c”" Index| Fac- ‘C?gal':)')“ Index
tories | NUITI L tories o tories
End of 1930 | 592 1 11,043 | 70_& 20 513,068 45| 49| 402, 23
n . 1935 9u3 | 14,288 | 90 3040 660,1021 S84 100| 1,000 47
1 - i H

no 1940 1 1,050 515,80t 100 ; 830 1,136,575 -f w00{ 228 2,146 100
no 194 1,258 ] 16,000% 101 830 11,280, 130* 113 | 300 | 3,000 140
no 1943 761 12,508 ¢ 79 . 837 ‘.1 IQh,‘.IGu L1053 | 3230 3,225% 150
w1945 | 68EY 9,700 61T 790 1,04, g0 92| 269 2,634 123
no 1950 | 1,225 16,586 103 1 1,73 H8.058 0 1270 590 | 4,700 23
» 1955 | 1,577 124,426 0 165 ] 2,205 2,347,608 1 207 | ‘811 7,591 | 354
i 1036 | 1,662 195,860 . 164 | 2,344 2,630,162 ¢ 231 | 8621 B,496 | 391
w1957 | 1,700 ;26,462 1 170 | 2,449 2,862,094 ; 252 915 8,468 | 44!
;1938 1,720 127,599 | 174 2,560 13,104,612 | 273 | 049 9,905 | 460

1
no 19530 1,TH 1‘3:3J7} 179 | 2,504 E3,300,161 201 | 976 | 10,340 | 480

* Pre-war peak
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storage (fish) purposes. As the fisheries expanded their scale, from the
coastal fishing to. off-shore and then to pelagic, the fishing vessels increased,
and the demand for ice for fishing use increased together with the im-
provement in the facilities at fishing ports. At the end of World War II,
the industry was severely damaged on account of the air-raids, but in a
few ycars after the war remarkable recovery .took place.

History of Cold Storage and Refrigeration

It is said that the beginning of cold storage in Japan was in 1898
when a foreign trading firm in Kobe installed a small refrigerator. Next
in 1901, Kota Nakahara who had newly returned from the US established
Japanese Cold Storage Co., and started the cold storage of fresh fish at
Yonago, Tottori Prelecture, the first of its kind. However, at the time
there was no adequate refrigeration equipment, so that the fish had to be
frozen in a cold room taking a long time, and naturally it did not taste good.
‘At the time the people were not used to the frozen fish and the fish market
in Kansai area had no ice box to store the [rozen fish, so that Nakahara’s
attempt ended in a failure. In 1908, Teikoku Cold Storage Co. was estab-
lished with 3 million yen capital and built the cold storage house at
Tsukiji, Tokyo. It was 532 tsubo wide, equipped with Bilter type relrige-
rator (US made), with German made suction gas engine type motors. It
was the biggest and the newest in Japan and 110,000 cubic [cet storage .
room could accommodate 1,100 tons of f{rozen goods. Meat, fish, cggs,
-vegetables, [ruits and silk-worm egg paper were stored. [However, the
business was in the red untl 1913 because the general public did not
understand “the nature of the industry.” It could maintain its operation
only by making and. sel]mg ice as ‘the side line.

There were new ice-making companies established: around this time,
and cold storage industry spread. Although there wis no attempt for
frozen fish after the failure of Nakahara, in 1919 Lhei Kuzuhara came back
after inspecting the refrigeration industry in the US, and wanted to adopt
the air-lreczing system which was widely practiced there, and invited the
Amecrican engincer, Howard Jenks, to cxpand the indus'txy in " Japan.
In February, 1919, Kuzuhara succeeded in the experiment to store the
frozen fish for a long period of ‘time at Ito, Shizuoka Prefecture. In 1920,
Jenks designed and supervised the. construction of two refrigerators, one at
Mori, Hokkaido, and another; at Kesenuma, Miyagi Prefecture. "Fhe onc
at Kesenuma was completed in June and the other, at Mori, in August.
These two fcfrigcrators were put into operation as soon as they were com-
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pleted.  In January, 1921, the frozen fish was shipped to the fish market
in Tokyo by train for the first time. Although the people did not take
to the frozen [ish too kindly at first, all the frozen fish was sold out in
two weeks. - The cold. storage factories were built one alter another at the
major fish centers in Japan., By 1923, Kuzuhara Refrvigeration Co. had 20
million yen capital paid in. In the meanwhile, in 1921, the first refrigeration
hoat, Enoe-maru (655 tons) was buily, and between 19221926, five others
were made, cach 1,000~1,500 tons class, and produced, carried and distri-
buted the frozen fish, together with the freczing factories on land. At the
time of the big carthquake in Kanto, in 1923, the [rozen fish was released
to the carthquake victims and greatly appreciated. Kuzuhara’s business
was quite an ambitious one at the time, but unfortunately the financial
conditions of his business deterlorated due o the panic later, and had to
fold up in 1926. Mis name should be remembered, however, as the one
‘who founded the refrigeration industry in Japan.

Himurogumi and Sanriku Fisheries Refrigeration Co. and athers also
went in for frozen fish industry, but these were either dissolved or merged
with the newly established companics, Hewever, some of the old-timers
are still working actively in the refrigeration industry taday. Part of the rea-
sons why these companies rose and failed were because they imitated the
American technology and business operation blindly and did not try to as-
similate them into the Japanese conditions; besides, the importance of frozen
food was not recognized by the peoplie.

“iayashikane & Co. was engaged in fishing centering around Shimong-
-scki—later became Taiyo Gyogyo Co.—and established refrigeration factory,
using the quick freezing Ottesen system of refrigeration, the newest at the
time. Although this system had its merits, it also had its defects, and did
1ot come to be widely used in Japan,

Based upon the failures and cxpcucnces of the early pcuods, an entirely
.original- refrigeration method was devised in Japan. Tohata Refrigeration
Co,, in Tohata City, established in 1928, used sodium calcium liquid for
the first time, called U.M. Quick Freezing cquipment. This method was
devised jointly by Takeshi Murayama of the company and Mr. Udcl the
-engineer for Frick Co., who came to Japan in 1928, and was an. im-
provement on Keolbe’s Floating Pan System. The UM system .was used
for the refrigeration of fish in the fishing bo-us as well and its superiority
‘was recognized in the fish markets.

In 1923, Kyodo Gyogyo Co. (the present Nippon Suisan Co.) at first
installed air freczing cquipment i its trawlers, but later installed the quick
freezing sodium calcium shower type equipment to the newly constructed
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6 diesel trawlers (360 tons, with 550 HP), which had the capacity of 3.5
tons a day {reezing capacity. Since the [resh fish was [rozen in only 2-3 hours,
the markets welcomed the fish frozen by this method, and ship-frozen fish
almost became a trade mark. Mr. Chiyoma Iwamoto (urther improved
this method and clcwscd Tht Tank system, which came to be installed in
many trawlers. '

The Japanese government recognized the nccessity of reflrigeration in
fisherics, and  TFisheries Agency, Ministry of Agriculture and Forestry en-
couraged the construction of refrigerators, refrigeration’ boats, and ice-making
factories [rom 1923, and for this purpose cstablished the subsidy system,
which lasted until 1937, There were 148 refrigerators,” 20 refrigeration
hoats, 113 cold storage houses and 32 jcc-making factories which came to be
built, with the help of the subsidy.

‘As the production of frozen fish increased for general consumption,
the demand increased suddenly after 1940 for the military personnel. There-
fore, the production jumped from 45,000 tons in 1934 to 132,000 tons in
1940. After the war the industry again showed remarkable progress.

Table 2. Production and Export of Frozen Fish

Vear ]’1 oductmn ' L\port : Year - Production Export

* (10ns) {tons) ' (tons) {tons)
1024 120 0 1 1044 66,917 0
1925 ©3,0000 R B S #1) 68,000 o
1927 ~B,001% 1om 1948 | 93,800 7
1930 14,8269 4,250 1950 . | 163,500 . 14,658
1934 44,8109 1,878 1951 | - ¥75,000 25, 544
1936 45,000 5,452 1953 277,000 - 45,873
1938 113,395 7,231 1955 300,000 77,304
1939 132,364 22,603 | 1957 374,000 | 93,801
gt ] e2,633 26,223 4 1950 135,000 130,679
1941 139,468 | 87,9567 “ '

1} Only hand!cd by IIay‘aslukmc & Co.

3) The first cxport from Japan. ’
4) Combmcd figure of three companies, NJppun Suisan, Il'ayashlkane and Nlchlro

6) Over-all f'f,urc

7) Most of this ﬁgun‘. W'ﬂ for Manchuria and China only. After 1941 the export to
“the US was stopped. .
8) Export was rcstartcd after !91?

Present Situation of Ice-making Industry -

_ In 1959 therc were 1,744 ice-making. factories in Japan, with the
capacity of 28,357 tons a day. The capacity reached about 5,500,000 tons
in 1959, About 579 of the ice_made is used for fsheries, and the rest,
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43%, for other uses.

The ice for fisheries use is made at the ice-m aking factories in the
fishing ports all over Japan, to be loaded in the tuna boats, skipjack boats,
trawlers, -etc. and also in ships which transport fresh fish, cold storage
freight’ cars, trucks, ctc, The ice-making factorics favorably situated gea-
graphically arc busily occupied ail the year round, so that they have
hardly time to overhaul and repair the freezers. However, in the fishing
ports where the fishing scason is only of short duration, the ice-making -
factories nced not be fully operated, so that their income is lower. The
ice is scldom tmnsportcd a long distance since it is hulky, sasy to mele,
and altogether costs too much in transportation cost. Of 5 million tons
of ice praduced annually only a small portion is shipped by railway., (In
1950, 110,000 tons, in 1953, 110,000 tons, in 1953, 150,000 tons and in 1958, .
100,000 tons).

The production pm factory averaged 16.3 tons a day in' 1959 but there
arc bigger factories which can produce more than 100 tons a day in bigger
fishing parts and cities, but these are not many in number, There are only
4 Tactories which produce more than 200 tons a day and 25 factories which
produce 100-190 tons a day. The factories have o be built where they
would be fully operated and where water, clectricity, piers, s:dmns. ete.
are casily ‘available, :

To the technology of ice-making Japan did not contribute any original
idea. Since hard water is rare in Japan there is no need for the equip-
ment to soften the hard water.  The transparent. ice must be used for fish-
eries purposes and otherwise, and it is made by sending low pressure air
bubble into the ice cans by drop tubes, stirring up the water. The ice
cans 300 Ibs type and 400 ibs type, were itmported from the US, huae 400 lbs
type was too big for the Japanese to handle, so that it is seldom used now.
The bigger factm:cs tend to use as bxggu can grids as possible so that it
would be more efficient to lift the ice. At present, the construction and
thmspmtatmn m'\tcxml u‘acd ('m the sccﬂnakmw ("\ctoucs can be. f\n msht,d
in Japan. g :

The basic formula of ice- making has not bcm c}mnvcd for over half
a century, and is mdﬁcn.nt, and although various quu,i\ ice- makmg machines
were dt:\?\scd these are not e\t{_nswcly ‘adopted in Japan.

Present Sxtuatmn of Gold-Storage Industry

At pusmt thu:, arc 2,594 cold stmagc houses covering a total space
" of 3,300,161 cubic meters. One cubic meter can accommodate 0.4 ton of
. goods, so that. they can refrigerate about 1.32 million tons. Of the total,
however, 1,159,820 cubic meters arc for storing of ice and Class G cold
storage rooms (—2° to. 0°C). Generally speaking, the ice-manufacturing
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“factories in cities fll up their storage rooms with ice in the March-June
period in preparation for the busy summer season.

From autumn to winter, the demand for ice scasonally clccrcqscb, and
ice storage rooms arc used as Class C cold storages to prescrve apples,
-onions, .cte. - O the total space, Class A storages (under —10°C) occupy
1,214,841 cubic meters, or nearly 45 per cent; Class B (in between Class
A and C temperatures), 641,192 cubic meters or 19 per cent; and Class
Super A (less than —20°2C to —30°C) is 284508 cubic meters or .8 per
-cent. o - L : '

Class A storage plants store frozen food, Class B, salted and dried lish,
and Class C, apples, cggs, onions, fresh fish, etc. which should not be {rozen.

The cold storage houses accommodate about 91,110,000 tons of goods
a year and the rate of -utilization was 38 per cent in 1956 (the ratio is
obtained by Capacity x 365/tonnage stored a year x 1009). About two-thirds
of stored goods are marine products. Bigger cold storage houscs of two or
‘three stories are secn in big fishing ports and citics.

Building materials and machinery for. cold storage houses can be manu-
factured in Japan. Ice-manufacturing [actories on land and refrigérators
use ammonia, and hand-worked types are predominant. Phleon relrigerators
.are used also in fishing boats. The ammonia type is in great use on land
for economical reasons. ' : '

Recent Characteristics

1) Increases in the refrigerating capacity in the past five years average
- -eight per cent, and they are notably in Class A stomgc-q (about 12,3 per
-cent).

9)  Area-wise, cold storages . show a notcwouhy irrcrease. in 1)1g (on-'
suming districts and ﬁslung districts, and Class A cold blomgu or bhetter
have increased by an annual average of 21.4 per cent in the pist five yeaws.
Per factory scale has been also expanding year by year.

3) The reﬁlgcntmg method has been improved, and ‘the air-blast
isystem has become popularized. Automatic control and operation by the
‘use of automatic valves are now bcwmmg commonplace. | :

4)  Marine products such as frozen-fish and [resh fish are still account-
mg for a major portion of the [oodstufTs in cold-storages, and an increase
in storage of frozen fish is remarkable. Thc wc1ght of dairy products is-
-also rising recently.

5) In reflection of the need of btablhnng fish pl‘lc(.s throughout the
four scasons and m1k1ng good use of marine products by frccmng or pro-
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cessing, the popularity of cold storage houses is fast rising in fishing districts
and big consuming districts, and they are playing a bigger and bigger role
in the distribution mechanism for marine products. .

Now that Japan’s fishing zones arc being restricted internationally on
a larger and larger scale, and off-shore fisheries are sluggish, major fishing
companics are vying with each other in advancing into the fields of the
processing of farm produce and dairy products. Result: construction of
many largescale cold storage plants.

Present Situation of Frozen Marine Products

In 1958, frozen fish totaled 435,000 tons, 112,546 tons of which was
frozen tuna exported. Such exports earned $32 million. Major frozen
fishes are mackerel pike, cuttlefish, tuna, sardine, mackerel and whale which
arc produced in Hokkaido, Miyagi, Aomori, Shizuoka, Iwate, Chiba, Tokyo,
Kanagawa, Ibaraki, and Osaka (in this order).

The freczing capacity was 10,340 tons a day in 1959, and the static
air freezing type was predominant.. The flat tank type, Ottesen type,
Finnegan system, etc. were also in use but on a much smaller scale.

* There are 65 mother ships and carrier boats equipped with refrigera-
‘tion facilities. These refrigerating boats have a total freezing capacity of
2,673 tons a day, and their freezing method is mostly the flat tank type,
followed by the static air freezing type, and direct brine freezing type
(immersion system, spray or fog system). Besides, trawlers of over 400 tons.
ar¢ equipped with flat tank quick freezing facilities; 89 large trawl boats
{capable of sailing west of 130°E) and 13 surrounding nect boats have
refrigerators and cold storage rooms. ‘

* Frozen fishes include tuna largely for exports and cheaper fishes for
domestic. consumption. - The use- of freezers these days has made it possible
to deliver any fish at any season, with the result that fish prices have been
stabilized considerably, _

- Production of frozcn fish has been a sharp. up-curve, and in 1958,
registered a 16 per cent rise over the previous year, Especially cuttleﬁsh
mackerel pike and other fishes which can be caught abundantly have come
to be refrigerated in increasing quantities. This phendmcn'on may be an
evidence that cflorts are being made to check fish prices from dropping
at a time ol good hauls, while the- consumption of fish—in the form of
frozen (ish——is on the rise. :

During the war and the time of a controled economy right after the
war’s end, ﬁozcn fish was popular specially in farming communmcs but
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the recent advancement of freezing tcchniques is adding to the popularity.
Recently major companies have embarked on the production and sale of
quick frozen foods, and stockers or deep freczers for their sales are spread-
ing throughout the country, To commercialize as many marine . products
as possible is highly important in enhancing and stabilizing the income of
fishermen, The changing consumption trends of the peeple will boost the

production of quick frozen food (pre-cooked food, stick, fillet, etc) and
frozen fish rapidly. ' '
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THE HISTORY AND THE PRESENT SITUATION
OF THE FISH CANNING INDUSTRY

1t is not known exactly when the canned food . was imported to Japan

in the first place, The world history ol the industry goes back to 1810
when Nicolas Aperl invented a new bottling method after experimenting for

15 years.. In 1820, Peter Durand, an English man, succeeded in obtaining

the patent right on the canning method, using tin cans, from the British
government.  Fifty years later, in 1870, an American teacher at Tokyo In-
dustrial College (later, faculty of engincering, Tokyo University) lived in
Tokyo and canned fruit for his home use. In 1871, Masanori Matsuda, of
Nagasaki, learned how to make canned sardine in oil from M. Julie, a

French teacher at Kounkan Scheol, Nagasaki, and started manulacturing

the canned fish products for the first time in Japan. In 1874 Minosuke

Yamada, of Chiba Prefecture, started manufacturing canncd pickles, using

various vegetables, although his family’s line of business for generations
was pickled radish. Yamada’s canning was the first attempt by Japanese
without forcigners’ help. In 1875, Sakichi Yanagisawa came back f{rom
the U.S. and started manufacturing canned peaches in syrup. The fol-
lowing yecar  Matusgore Ofuji, returncd from the U.S., started manufactur-
ing of canned tomato. In 1876, Kiyotaka Kuroda, director of the Deve-
lopment of Hokkaido, cstablished Canning Experimental Station at the
“mouth of the River Ishikari in Hokkaido, on the advice of Geblon,
an engincer hired by the Japancse - government. In September. of that -
year .S, Treet (56 ycars old at the time), Maine, and W.5. Swatt (25
years .old), Californian, came to Japan asinstructors for canning. In 1877,
Kenzo Tkeda bought the whole set of handdriven canning machinery in
New York and installed it at the Canning Experimental Station in. Ishikari,

Hokkaido, Tn 1878, Kenkichi Narushima and Kodo Kubo came back from
France bringing with them the canning machines they bought there. Later
they established two canning factories in Hokkaido. Gradually developing
these pilot plants, they began to cye forcign markets for their products

and manufacturcd canncd salmon, trout, vegetables, venison, ctc. They
exhibited their canned salmon and trout at an industrial exhibition held
in France and through a trading firm in Yokohama sold their samples to
the UK. and the U.S. In 1879 more than 2,000 cans of sarpines in oil

~were manufactured in Choshi, Chiba Prefecture, and in July of that year
also in Tateyama, Chiba Prefecture, more than 2,400 cans-of sardines in
oil were manufactured. A factory was established in Kushiro, Hokkaido
to produce canned oyster, herring, abalone and scallop.  In August, in onc
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of the Kurile islands another factory was constructed to produce mainly
canned salmon and trout. Thus people’s interest in the canned food was
aroused and was, with the result that the industry showed much develop-
ment. At the second Industrial Exhibition held in Tokyo in 188! ‘such
prefectures as Fokkaido, Tokyo, Niigata, Ghiba, Shiga, Fukushima, Ishi-
kawa, Fukui, Fukuoka, Akita, Shimane exhibited a rich variety of canned
tisheries products: cod, yellowtail, salmon in vineger sauce, salmon and
trout in brine, oyster, sole, scaliop, herring, sardine, abalone, shrimp, cltam,
eel, seabream, ayn fish (plecoglossus altivells), octopus, etc. Also at this
exhibition were 11 kinds of canned meat and 18 kinds of canned vegetabie,
much to the amazement of visitors, However, it must be mentioned here
that almost all these products were manufactured by the governmental
agencies for the purpose of encouraging the industry, as can be seen from
the variety of items exhibited. Those manufactured by the private indi-
viduals were also a trial attempt just, to satisfy their cunos1ty, and were not
commodities on a commercial basis. The private canning industry was
still in its infancy. '

However, after this exhibition canning factories came to be estabhsh—
ed, with the Kansai District as the center. In 1885, 2,880 cases of canned
salmon and trout were exported to France for the first time. By 1887, the
governmental factoriés in Hokkaido were transferred to the private hands,
and the canning formed a full-fledged industry. In 1889, at the Fisheries
Exhibition held in England, Japan’s canned crab meat was exhibited. Since
that time the canning industry had strived for its expansion and improve-
ment by importing new machines and equipment from abroad.

After ‘the outbreak of the 1894-5 Sino-Japanese War, which was. the
fist major war Japan drifted into with a foreign power in its history, the
War Office established the Provisions Agency, and both the army and the
naval departments designated canning factories for the speedier supply of
the canned goods for the military personnel so that therc was no need to
depend upon the. imported goods and the canmng mdustry in Japan was
humming. :

cIn 1894, the frst year of the SmoJap’ancsc War, the production
amounted to 204,064 cases and the producers numbered only 87 altogether,
but during the war, in order to supply the military need,. the under-
takers mushroomed. = From that ycar on production statistics were made
available. _ -

In November, 1895 a meeting of the undcrldkars, was held and they
passed resolutions on exhibition of .the products, control of inferior cans,
encouragement of export, petition to the army to buy up the products
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made by private undertakers, etc. and this meeting paved the way for esta-
blishment of the Great Japan Canning Industry League which proved greatly
conductive development of the industry.  In thatyear the production decreas-
<d to to 200,000 cascs out of which 90 per cent was consumed in Japan.

- After 1897, the industry went back to normal from the abnormal
conditions of the Sino-Japanesc War period and processed quantity was about
35 per cent of the peak production in 1894, 58,500 cases, but the number’ of
the undertakers increased by 2.25 times, 197 in all.  However, because of
the favorable turn of the war, activitics of Japan expanded overseas in fields of
commerce, navigation and immigra-

Year | A Output | B, Expore | BiA tion. The undertakers tried to ex-
(cascs) {cases) (%) 1 i 1 h
1900 125,789 3453 | 22.75 pand the Ploductmn notonlyforhome
1901 214,097 6,70t | 31.50 consumption, but for the overseas
1902 235,816 13,210 | 55.50 markets, and produced the canned
1903 318,970 15,551 | 49,00 Japanese food, such as beef cooked
1904 429,351 14,135 | 33.00 in soysauce, called beef pamatoni,
1903 800,830 27,399 | 34.10 broiled scasoned eel, called eel kaba-

: yaki or tsukudani, i.e, food boiled
down in soysauce, not to satisly with immitation of the foreign canned
food only. The industry attained considerable expansion, and the canned
products were exported to the Siberian Maritime Provinces and Formosa,
which became the Japancse territory after the war,

As in the above table, the production increased to 125 789 cases in
1900 earning 358,000 yen (from Lhat year the export values came to be
recorded).

When the Russo- -Japanese War broke.out in 1904, the Mmlstxy of Agrl-
culture and Comumercial Affairs took measures to supervise factory facilities,
processing methods, etc. so that canners could smoothly supply good quality
products and reduce- production costs during the war. ' :

Ag 111(: production statistics show, as it drew ncar to the Russo-.
Japanese War,- the production climbed

Year | Vroduction Export-
¢

_(cases) (cases) up steadily. Aftcr the breakout of the.

1906 333,000 _ 1"~ war, the number of canning factories

1907 | 372,745 8,018 -increased -all over Japan and know-

1008 - T ledge - on the canning  method  im-
1909 T - _proved, founding the solid basis of

:g:? :;3'232 _ igi:gg the canni‘ng industry. In 1905, pro-

: duction hit 800,000 cases, out of which

27 000 cases were exported and 60,000 cases were consumed at home.
By the Russo- ‘]d;mncsc Tisheries Pact that was mgned after the war,

79



JAPANESE FISHERIES

Tonr Ouiput Txpore the l_lshcrir:s ri_ght.alo_ng the Maritime

{cases) _(cases) Provinces in Siberia were secured and

1912 1,216,796 251,850 | hoth the fishing skill and the canning

1313 1,064,577 275,136 technology improved rapidly. In 1907,

1314- 1,056,125 290,192 canned - crab was first exported, In
5 5 © o gay . .

1913 1,003,365 334,508 Kuriles and Kamtchatka the canning

1916 1,346,655 444,034 . L .

: . factories were built one after another.

1917 1,633,075 475,758 (o 1910. 300 [ 4
1918 | - 1,356,230 501,048 n , 300 cases ol the cannc

1919 1,709,733 324549 | . red salmon were produced in Kam-

.l

tchatka on a trial basis and were ox-
ported to London. Being cncouraged by its popularity there, many
undertakers cntered into business, and the. factories equipped with the
automatic canning machines and - can-making machines and .the salmon
canning industry in Japan was ﬁrmly founded.

In 1914, thc Kumotaka-maru, the training boat attached. to the
' : _ Imperial Fisheries Institute, made the
Cutput Export trial manufacturing of the canned crab.

Year (cases) (cases) meat on the western coastal water of
1620 1,482,091 054,792 Kamtchaka, The production showed a
ozt 1,796,612 16,558 steady increase as shown in the above
' igiz z:;;g:g;:) i;;’?g; table up to 1'919. The export peak
le2¢ | 3,108,000 653,672 was registered in 1918, | And the value
1025 300,000 | 1,007,795 |  of the year amounted to 9,633,000 yen.

I_-loivcvcr, with the end of thc.war, the
C\let declined. - ' : :

In 1920, Kureha- maru, & training boat attachcd to Toyama Pre-
fectural Fisheries Training Institute proved that canning of the crab meat
on a factory boat was feasible. At that time, the crab meat processing in
Hokkaido and Sakbalien was not developed yer. Taking advantage of the
low prices of ships reflecting the depression in the world Shippirig industry in the
post-wal days Teljl Wajima bought two sailing boats in 1921 and started
manufacturing canned crab meat on:

year |Total Output r&“},ﬂg;ﬂgu board.  This was the first attempt at
' (cases) (4) (B) %) processing on the hoats by private under-
1926 | 3,722,000 | unknown | — - takers. In 1924, 100,000 cases of canned
1927 { 3,510,000 | 1,902,000 (542 sarding in tomato sauce were made in
1928 | 4,269,001 | 2,538,000 |57.5 N'lgasakl and trial cxports to Ehc south.
1929 | 4,307,132 | 2,508,488 |57 | S5CR islands were favorably received, and
1930 | 49037443 | 2,779,266 |s6.3 | 10 fact, from the next year. exports
1931 | 4268817 | 2,138,011 |50.1 were. placed. on an industrial hasis.

JIn Aomori Prefecture manufacturing
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of canned salmon, using the frozen salmon, was started.  An output of the
whole kind of the products became about 2 million cases in 1927, and ex-
ports amounted to 13 million yen, of which 80 to 90 per cent was the canned

= salmon, trout and crab produced and
, Export Canned Fish . . g e
Yeur | (Chey Products | Ratio cxported directly from the Russian

Pxparted territory. :
122‘; :izzgi‘: unknown As in the above table, the output
: T ’ in 1928 was about 4 millien cases, the
ja28 | 1,783,834 » tio of 4 fisheri lact
1999 | 1,746,139 ’ ratio of canned fisheries products to
1930 | 1,759,446 | 1,674,171 |95.22 the whole kinds of canned food reacherd
) ) 3 3 s _

tost | 17,0 | wesis (959 | more than 50 per cent.

During the 1826—1931, there was
established an export peak in 1928 and 1,780,000 cases of canned food (49,-
370,000 yen) were.exported. It is not cmcﬂy known how much the fisheries
products accounted for, but in 1930 and 1931, the exports of fisheries
products accounted for 95 per cent of the total canned food exported.
Major products were mainly for military use, and their chiel kinds were
salmon, and crab preduced in the nothern sea areas and the others were
sardine, mackerel, skipjack, whale, scallop, abalone, shrimp, etc. The

canned tuna in oil which is a main
TO‘(ac]d?c‘;;Pm Cﬂ‘;iﬂt‘{p‘;ﬁh Ratioy item of the canned fisheries pro-
' Products . ducts today entered the trial produc-
duction from 1929, However, its pro-
duction cxpanded to. 11,500 cases in
1930 and 28,500 cases in 1931; its
-exported amount was 27,801 cases in

Year

1932 5,200,582 { 2,658,874 |51.19g
1933 | 6,370,245 | 3,458,618 [54.5
1934 7,825,842 0 4297113 (550
1935 8,672,695 | 4,921,868 |56.8
1936 | 10,192,353 | 5,486,160 153.9

1937 13,158,738 | 7,734,750 |58.7 1931, In 1930? 30,.000 cases of canned
1938 | 15,191,308| 6,680613 {440 | ~sardinein fomato sauce were produced,
1939 | 17,115,487 6,234,844 |36.4 and in 1931 the production -increased
1940 | 10,786,986] 4,538,018 1420 to 35,000 cases, of -which 13,900
1941 unknown : cases were cxported ‘to France, and-

T ~-the southern islands areas of the Asia,
25,000 cases.  However, the exports of canned salmon, and crab still ranked
first and sacond on the c\porL Tist, with 870, 000 cases and 350,000 cascs,
respectively.
The peak output during this pcriod was 17 million cases in 1939, the
highest before World War IL : :
Output of the canned ﬁs_h::ric_s ‘products kept up its steady increase,
paralleling the increase in the total ontput which amounted to 7,700,000 cases
fisheries products in 1937 ; it reached more than 50 per cent of the -total
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> Export of
Year _';;;a(l]ﬁ::&c:t c;::sgcf;hh Ratio
oods(cases) (cases)
1932 2,138,757 1,993,749 1 93.09
1933 3,209,092 2,886,697 |90.0
1934 3,561,806 2,914,901 | 81,8
1935 3,892,499 3,158,915 |8B1.3
1936 5,309,915 3,949,729 | 74.3
1937 6,715,716 5,103,998 1759
1638 7,157,219 4,699,222 1 65.6
1939 8,671,370 4,997,857 | 57.7
1940 4,160,771 1,712,319 41,1
1941 unknown
R Total ¢ Output of | )
Year Output | Canned Fish! Ratio
(cascs) Products
1942 | 3,581,625 | 1,812,803 |30,6%
1943 2,680,85% 598,041 | 22,3
1944 1,820,311 561,729 ]30.9
1945 380,566 41,643 [11.0

canned food output. Since that year
the production of fisheries products:
declined, while canned fruit, vegetable
and meat products increased.

The export peak during this period
was 8,670,000 cases in 1939 (154,000,000
yen) by .the reason of the gold export
ban in 1931, expansion of exports in the
ven bloc since the Manchurian Inci-
dent in 1931, increased exports of cann-

"ed tuna, sardine, canned mandarine

orange and after the breakout of World
War II in 1939, output and exports
decreased rapidly. In the year, canners
cooperative associations werc . esta-
blished for tuna, sardine, shellfish, tang-
erine, etc., and they functioned to cont-
rol their exports autonomously and
endeavor to increase exports,

With the outhreak of World War

II in Asia in December 1941, the production of canned fisheries products
decreased very rapxdly to 21 5 pcr cent of the peak productlon in 1939, and

© Qutput of
Year Canned Fond Ratio
Total ‘Fisherics
Products
1946 807,775 - | - 219,621 27.1%
1947 | 391,34 120,893 {20.5
1948 | 740,509 | . 426,736 |57.6
1343 | 1484645 | 1,149,288 |77.8
1950 | 4,848,594 | 3,529,154 |81.0
1951 { 5,212,005 §.3,268,275 |62.8
1952 | 7,183,100 | 4,166,641 |58.2
1953 | 10,690,720 | 5,917,668 [56.3 |
195¢ | 14,416,083 | 8,041,933 |559
1955 | 19,617,042 | 9,946,388 |52.4
1956 | 26,633,445 | 13,117,732 ] 49.4
1957 | 31,153,960 | 15,987,536 .|51.4
1958 |36,733,711. (17,852,404 | 48.5
1959 | 42,000,000* | 21,000,000% | 50.0% |
- * Estimate

in 1943 it became impossible to pro-
duce the canned salmon, trout and
crab in’ the northern sea arca. The

~part and parcel of the production was

for military consumption, and the
supply of steel for. can containers
that would be used to process canned
food for the civilian consumption be-
came very few, paper or  carthen
ware containers were used, and used
can containers were re-utilized. In 1945,

 the total production reached the lowest,

380,000 cases, of which - the canned

_ fisheries products were -only 41,000

- cases, the same figure as the pre-Russo-
-Japancse War., Exports had been for-
- bidden since 1940.

After World WarII both output.
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and exports increased rapidly year after

Export of )

Voar Canned Prt}il-ucm. Ratia|  Year. The output recovered to the

Total Lisheries {71 prewar ‘peak by 1955 and amounted to
1946 o o | o% about 42 million cases in 1959, half of
1947 95,318 23,802 | 25.0 which were fisherics products. Products
1948 232,413 136,166 | 58.7 were exported for the first time after
1949 [ 752,798 618,038 |&2.1 the war in 1947, The total exports
1950 | 2,117,801 | 1,936,006 |91.6 reached about 10 million cases in 1956,
1951 | 1,749,939 | 1,254,784 |77.4 topping the prewar peak for the fist
1952 | 2,602,711 | 2,100,729 |80.7 time. Main importers of Japanese

1953 § 3,193,551 | 2,788,554 |@7.2
1954 § 5,147,325 | 3,705,666 |73.6
1955 { 7,111,966 | 4,783,324 (616

canned foods were the United States
(22.39%), Britain- (14.89%), the Philip-
1956 | 10,043,785 | 1a353 |q10 | Pines (7:2%), Singapore (1.79) and
1957 | 10,592,587 | 7,461,481 |70.5 Australia (1.3%) in 1959, .
1958 (12,523,570 | 9.198.000 |73.4 The state control over production
1959 |13,532,122. | 9,878,120 {750 | and trading was removed in 1950. In
1954, the Marine Products Export
Promotion Law came into effect and associations of salmon, crab meat,
tuna, sardin and saury packers werce formed to increase output and ex-
port and to produce good quality products. In the same year, the Smaller
Enterprise Control Law was also enacted, and the Association of Mandarine
Orangc Packers. of Japan was established with the same purpose. The
major portion of output was processed in 781 canneries and 21 factory
boats. There are 13 can-manufacturing companies fully equipped with
automatic can making lines whlch mect nearly 18 percent of packers de-
mands in Japan.

The landed fish. totaled 4.50 milkion tons in 1958, The prmc1pal species
for processing and their production quanutles are gucn below :

Landed and Processed Fish of Chief Kinds in Japan (1958)

Kind Landed (tan) " Canned* (ton) \
Salmon 202,225 72,892
Crab 24,217 23,033
Tuna 325,875 60,575
Bonito : 147,433 - 85,515
Sardine 610,479 47,971
Saury . 575,087 : 57,534

* Pmc:.ssct! fresh fish weight

Canned Crab Meat: The Japancsc ﬁshcx ies mdustry has been deve-
loping crab resources in the Northern Pacific and processing the catch
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~aboard canning boats, too.

Under the existing Soviet-Japan fisheries treaty, however, rigid restric-
tions have been imposed on ‘the catch of carbs in the Northern - Pacific.
Principal species for processing arc King crabs (Paralithodes camtschatica),
Kegani crabs (Eriocheir japonicus), Hanasaki crabs (Paralithodes brevipes)
and Zuwai crabs (Chionoecetes opilis). Most important arc King crabs,
and their production accounts for nearly 65 per cent of the total production
of canned crab. Kegani crabs are also popular, occupying 25 per cent.  All
these crabs are processed in canneries on land, ~ Output and exports amount-
ed to 548,000 and 625,000 cases in 1958, respectively.

" Canned Salmon: Salmon catch has becen also subject to restrictions
under the fisheries treaty between the Soviet Union and Japan. " Main
salmon species are Red salmons (Oncorhynchus nerka), Pink salmons (Q.
gorbuscha), Silver salmons (O. kisutch), Cham salmons (O. keta) and King
salmons (O. tschawyscha). Most popular species are Red and Pink salmons
whose production is 45 per cent of the total, respectively. Cham salmons
account for 7 per cent, Output and exports in 1958 reached 1,92 and 2.58
million cases, respectively.

Canned Tuna: Major tuna species for processing are Allncorcs
{Germo germo), Yellow Fin Tuna (G. macropterus) and Bonitos (Katsu-
wonus vagans). Albacores arc highly popular on the world ‘market as
“white meat tuna” or “sea chicken ™. DBoth quality and price are high.
Products of the others have been called “light meat tuna ™ and rather
low in quality and ‘price, Qutput and exports in 1958 totaled 3.48 and
3.35 million cases, respectively. SR

Canned Sardine: Main species {or proccssmg are Sardines (Sdl'd!llls
melanostica and Etrumeus mlcropus) and Anchovies. (Lngrauhs _]'LpOlllC‘Ll‘S)
They are in tomato sauce or in oil. Output and exports in 195_8 were .
1.83 and 0.69 million cases, mspcctwcly : '

- Canned Saury: This was produced on the COmmcrcml scale for
the first time in 1952 and its development since then is tremondous. The
scientific name of saury is* Cololabis saira. Saury is canned with tomato
~sauce or oil. Production and exports in 1958 wmlcd 2.54 and 0.69 mil-
lion cases, respectively. _

Canned Whale Meat_: This haS been popular in the domestic mar-
ket, and the consumption has been rising year alter year.  Fin' backs
(Balacnoptera physalus) and Sulphur bottoms (B. musculus) are main specics
being processed. The 1958 output was 1.}2 ‘million casecs.



FISH JELLY PRODUCT INDUSTRY

Fish jelly product is an original product in Japan, something like meat
loaf or sausages without casing, and only fish meat is used instead of cattle
meat. The fish jelly product has long been [avored by the Japanese,
usually called © kumaboko ™ (in broad meaning). This word appears in the
literature of 400 years ago. '

However, it is only 100 years or so ago when so many varied forms
of kamaboko came to be made, although at the time it was solely on the home
industry basis, not mechanized, only f[lling the demand of the neighbor-
hood. The fishes used for making kamaboko were not limited to onc or
two kinds of fishes like today, but any fish which was available and suit-
uble for kamaboke scem 1o have been used.

As the demand for and production of fish jelly product grew larger,
the fishes caught in the nearby seas alone were not enough, so thdl the
raw material had to be sought from afar. '

Around 1920, the trawler fishing was extensively practised, and croak-
ers, lizard fishes, cte. which arce suitable for femaboko, were caught in the
Yellow Sea and East China Sea. Alaska pollack, cte. which are also suit-
able material for kamaboko werc caught in the Okhotsk Sca and Japan
Sea. As the catch of these bottom f‘sllcq increased, the p;oducnon of fish
]elly product jumped naturaily.

In the cities where the consumpuon of fish _]dly pioduct is great,
thc.sc fishes caught by trawlers arc shipped from the ports and fish jelly
products are manufactured in big scale, by mechanized methods. A]m_osr
all the fish jelly product factories .use powersdriven machines. o

About seven years ago, tuna, marlin and whale, which were L‘Clnsldcl ed
‘unsuitable ‘as material for fish jelly product came info use for making

fish sausages, and in. 1958 as much "as 60,000 tons of fish sausage were
produced. ' '

How I‘lsh Jelly Product Is Made'.

Fish jelly product is manufactured by the following process: taking
the fish meat out—bleaching—grinding 1oughly—~grmdmg finely~—seasoning
—forming—heating. R - -

Fish jelly product must have some elastic nature, so that fishes which
would fill this requirement’ must -be chosen.  Croakers, lizard fish, and
conger cel provide such jelly strength.  Croakers are favored most because
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kamaboko made from this fish has strong elasticity, which is not lowered
even when the fish lost its freshness somewhat. Croakers are sought cven
in Tokyo, and the fish is shipped all the way from Fukuoka and Shimono-
seki. The lizard fish is more delicious, but it loses its clastic nature when
it is not so fresh, so that it is used only in the ncighborhood of where
the fish is caught. All these fishes arc caught in the scas west of Japan.
Usually these fishes which are the raw material for the fish jelly product
are shipped in boxes, covered with small picces of ice, in a cold storage
freight car. Since they lose their clasticity when frozcn the dealers avmd
freezing them.

In the northern p'ut of ]1pan, Alaska pollack is used but shark is’
used almost all over Japan. -Both fishes are considered to be pretty good
raw material. As the lower class fish jelly product jack-mackerel, sardine,
pacific saury, tuna, etc. or small fishes caught by trawlers are used, and
in some cases these are mixed with higher class ones. Therefore, one could
say more or less all the fishes caught in Japan are used to make fish jelly
products. '

The fishes are first washed in water, and the visceras and heads are
removed, and only the meat is used for making fish jelly product,
The meat is again washed several times to eliminate the blood and others.
To scparate water from the washed meat, the separator is mostly used.
These processes are called bleaching. WNext the bleached meat s cut
fincly, ground and mixed with about 3 .per cent of salt. The fish meat is
dissolved into the saline water and brought. to viscous paste, - This process
is necessary and important to form the elastic’ nature of fish jelly product.
Sugar, scasoning and condiments are added to the paste and it is ground
again. The paste thus prcparcd is ‘called surimi. In the western part of
Japan wheat starch is added and in the castcr}farca, potato starch is
usually used, according to. the taste of the consumers of the area. The
addition. of potato makes fish jelly product more elastic and firm.

The surimi thus prepared is formed into various shapes and sizes.
According to the form and the method of hcmng many fish _]Clly prodncts
are made, Machines are used to form the surimi into various type of
fish jelly products. The most representative. one is kamaboke, in its ordi-
nary scnse, .the fish jelly product mount on a picce of cedar board in
semicircular form. Hmpaen‘ is squarc shaped. Chikuwa is in a tube form.
The fish sausage recently favored is a jelly product stuffed in rubber hydl o-
chloride -or vmylldene chloride casing.

The surimi thus formed is heated by such methods as stcamm boiling,
broiling, frying, etc. Kamaboko is steamed, chikuwa is brmlccl, and sa-
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lsumagpe is fried. Sometimes surimi is heated by two methods, for inst-

- ance, yakiita kamaboke mostly produced in the Kansai area is first steamed
and then broiled.

.Present Situation of Fish Jelly Product Manufacturing

In the five years between 1934 anel 1936, the average production of
fish jeily products amounted to 86,000 tons a year., During World War II,
the production decreased drastically, but after the war it picked up gra-
dually, and in 1958 reached 436,000 tons, five times the prewar peak.

Table 1 shows the transition in the production of fish jelly products from
1953 o 1958. '

Table 1, Recent Qutput of Fish Jelly Product

{Unit: ton}
Kind of Fish jelly product

Year Total " - :

Kamaboke | Chliluwa: | Fried Tish sausage] Miscellaneous

10341036 | 86,000 = - - - - |
1953 227,000 103,600 | - 81,000 | - - 43,000
1954 271,000 103,000 94,000 1 20,000 2,000 2,000
1955 307,600 113,000 92,000 i 85,000 9,000 6,000
1956 370,000 120,000 | 114,000 | 111,000 18,000 7,000
1957 434,000 145,000 114,000 | 128,000 36,000 11,000

1958 436,000 136,000 109,000 % 122,000 | 59,000 10000 |

Because of a rapid ‘increase in the production of fish jelly product,
the raw material, especially the ‘croakers, ctc. which are caught in the sea.
west of 130°E longitude are  getting - short. This phenomenon poses am
important problem to the dealers. The most popular kind of the fish jelly
product is the fried one. Chikuwa is also a popular item, mostly produced.
in Hokkaido and Tohoku areas. FEven though almost all coastal cities in.
Japan manufacture fish jelly produet, Hokkaido, Miyagi, Tokyo, Kanagawa,.
Shizuoka, Aichi, Ishikawa, Osaka, Hyogo, Yamaguchi Prefectures are the
main producing areas. ' '

The Scale of Production’ _ _
In 1955 there were 5,045 fish jelly product factorics, of which 218 were:
combined with fisheries, and the remaining 4,827 were {ull-time operators..
According to the 1948 statistics, there were 4,359 [actories, 62 per cent
of which employed less than 5 workers, and 24 per cent were with 6-10
workers. ‘Nearly 90 per cent ol the factories were operating with less than 10»
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employecs, proving how small in scale the industry is. More recent figures on
this score are not available, but the major trend could net have changed much.
The newer product, fish sausage, is produced in bigger scale {actories and the
representative companies in fisheries have started to manufacture [ish sausage:
‘One of the reasons for this tendency is that fish sausage can be preserved
longer than other types of fish jelly products.

Future Problems

Fish jelly products are rich*in animal protein, and arc excellent food,
but are apt to go bad quickly except fish sausage becauwse of its high water.
content. DBoth the raw material and the products are apt to go bad so
quickly that big enterprises hesitate to go into this ficld, and most of the
fish jelly products arc made by small scale enterprises.

In Japan the ice boxes and electric refrigerators are not so “widely
used as in Western countrics, so that the fish jelly products are sold with-
out their benefits. The need for preventing spoilage is keenly felt. Pre-
servatives have been studied, but from. the standpoint of human health,
much cannot be expected from them,

The recent trend is the improvement in heating (in higher tempera-
ture) and casing and packing, but preserving fish jelly products in its
present form has proved to be difficult. :

If Alaska pollack, flying squid, etc. which arc abundant, and less
utilized for processed products, can take the place of croakers, ete. which
are getting scarce, it would he ideal, but they have little elastic forming
nature compared with higher class raw material presently used for fish
Jjelly products. Stress is being laid on the study of adding the ability of forming
clasticity to the meat of the fishes which have less forming - clasticity.  So
far it has been learncd that the fishes have different degrees of elastic form-
ing nature depending upon the time after they are caught. The fresher
they are, the more elastic forming naturc they have. Some devices which
would increase the ability of forming clasticity of fishes arc needed.

In order to make fish jelly products as perfect food from the nutri-

tional point of view, the fish Jelly products are being caoriched with
vitamins and minerals, ctc.
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Qutline

The processed fisheries products in Japan can be divided into 14 kinds ;
dried, boiled- and dried, salted and dried, smoked, salted, fushi, agar-
agar, other sea weeds, scasoned, frozen, fish paste, canncd, pressed fish cake
(including fish meal), and fish oil. The following is about the ten items
of processing called “general” excluding the other four, i. e, seasoned,
frozen, canned, and fish paste,

The general processing of fisherkes products has been carried on {rom
old in Japan since the method of and facilities needed for manufacturing
them are simple, and the country is surrounded by sea.  Although the exact
origin is not known, as carly as 718 A.D. the processing of fisherics pro-
ducts was. practiced and the record remains today which designated 31
processed fisheries items as taxable.

The industry had its ups and downs since that time and after the fall
of Tokugawa - Shogunate government, the Meiji government (1868-1911)
promoted the industry. The export of the processed fisheries products to
China increased and the processing industry showed much development,

The steps the government took in promoting the processing industry
were the - cncouragement of export, originating and reinstituting various
methods "of processing, improvement and dissemination through industry
fairs, installation of the cxamination system, ctc. of which the examination
system was the most clfective. - With the rapid expansion of civilization
and cconomy, the processing of fisheries procducts was carried out extensively,
but the quality ‘of the processed products itself was often inferior, so that
it was necessary to improve the qualitics. ‘

In 1883, the examination system was initiated in Hokkaido where the
processing of fisheries products was carried out most extensively. Not only
the finished products were cxamined, but also the guidance was given to
improve the processing methad, so that the quality and shipping method
of the processed goods greatly improved and sales increased. Although
around’ 1764, the first of the examination system of a sort was originated
the one initinted in IHokkaido was the beginning of the system applied

“exclusively to the fisheries products. ' ' ' :

" As the industries and cconomy developed, the importance of cxami-
-nation system was [elt more keenly, and miore fisherics cooperative associ-
ations began to practice it. The government encouraged this tendency
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and in 1900 started to give gu1dauce to the . entrcprcncurs and supervise
the examination directly. ' : :

After 1912, the processing industry showed tremendous progress: pro-
cessing facilities were improved and mechanized, examination system was
strengthened, the technology was improved, and the export increased.
However, after the breakout of the la.st World War, the mdustry was
severely hit.

There are about 230,000 enterprises engaged in the gencral processing of
fisheries products, and the amount of production amounts to 920,000 tons,
409 -of the total of the processed fisheries products.

The general processed fisheries products are favored by the people,
their prices are cheap, and are important supplying source of animal pro-
tein. -Not only are they consumed in Japan, but arc exported to Red
China, and Southeast Asia, amounting to 145,000 tons (36,093,000 dollars).

The general fisheries processing industry contributes to the improved
economy of the fishermen’s houschold greatly in recent years, and plays a
great role in the development of the fisheries of Japan together wnh the
1mpr0vement in the fishing itself.

Production of Processed Goods

Production of processed goods "has been increasing year after year
Table 1. Production of General Processed Figheries Products (tons)

Year 1935 | 1940 | 1945 | 1950 | 1955 | 1956 | 1957 | 1958
Grand total - . . [197,038663,457/132,575/471,616/793,333(733, 448831, 2211921, 111
{A) Land factory tvpe . o ) : .
Dried products | 42,026{ 59,273| 44,828] 70,448] 69,675 44,040 51,0491 49,312
Salted-dried products | 57,683{ 66,461 12,953 46,601 -89,265100,606!110,785/106,720
Boiled-dried producis | 75,049) 80,603 27,000] 84,450/113,790/109,953/131 ,745/125, 984
Smoked products | 698) unknown| wminown|  1,211( 713 1,283 1,791 4,474
Fusht-rui L 32,273 unknown uﬁkpown 17,550; 58,860, _65.,4.64 68,059 73,023
Salted products " | 73,046] 60,015] 14,865! 63,765 93,653( 72,011| 79,179] 83,712
Agai-agar o 2,494 2,464) 716 1,076 1,646/ 1,682 1,801 1,813
Dried seaweeds ' © | 62,715| 97,046| 20, 141§ 50,355, 36,629 56,420! 61,232 55,991
Fish cake & Fish meal 374,498/156,848 11,644 70,313'141,585]134, 310|156, 7931212, 369
Fish oif (mc!udmg liver o:]) 62,235 26,104  428| 23,230 53,648) 20, 553] 36,228| 47,900
. “Total : 782,717|548,814]132,575/429, 008,679, 464'615, 322608, 662761 , 307
(B) Factory ship type L o ) :
Salted products’ - 6,963 10,505|  —{ 13,140| 32,345 23,500| 23,276, 22,682
Whale-ail o | 7,350]104,138 —{ 29,468] 81,524} 94,626(109,283]132, 389
Fish meal ‘ . — — — — ] ] 4,733
~ Total _ 14,321(114,643 | #2,608/113,869,118, 126}132,550/1 59,804
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since the end of the war, due to the increase in the catch. Since not all
of the fishes caught can be transported, they had to be disposed of in
some processed form or another.

| At present, about 30 % of the catch is consumed as fresh fishes, and
the rest, as much as 70 %, is turned into processed goods. 'Of the 70 %,
about 75% is used as the raw material for the gencral processed fisheries
products. . ‘

As the table shows, the production of the processed goods increascd
from 1930 on, reaching 797,000 tons in 1935, but after the breakout of
the China Incident in 1937, the catch of fishes dccrcascd, -and the pro-
duction of the processed goods decreased also to 663,000 tons in 1940.
The fisheries were further hit after the breakout of W. W. II, due to
the shortage in the kerosene, cotton thread and dye for the fishing nets,
ete. and as the war hecame intensified, many fishing boats were com-
mandcered. The production reached the lowest bottom in 1945, with only
132,000 tons. However, after the war, the supply of the materials for fisheries
increasedt and more and higger fishing boats were constructed, the fishing
tackle and methods were modernized, the fishing areas were recovered and
pelagic type of fishing increased. As the catch increased year after year,
the production of the processed goods also increased, reaching 471,000 tons
in 1950 and 921,000 tons in 1958,

Compared with the pre-war production of 797,000 tons (1935), the
1958 production was 116%, amounting to 921,000 tons, hut the remarkable
tendency is toward the increased processing of marine products as foodstuffs
and .production of such non-edible products as fish cake and fish meal
decreased.  The reason why these items decreased is the catch of - herring
and sardines, the major raw materials of fish meal and cake, has decreased
to 409 of the pre-war .amount. Before the war, the catch of sardines
and herring was’ 1,600,000 tons, all of which could not be disposed of as
loodstufl alone, and more than 609% was disposed of as raw material for
fish cake and fish oil. -

Situation of Processing Enterprises

The size of the processing enterprises varies from a very small scale,
home. industry -one, to a big modernized factory, but the small scale ones
are precdominant, - : o :

The number of the, enterprises was 118,840 in 1939, but gradually
decreased as the industry suffered on account of the war, and was down

" to 84,786 in 1945. However, it increased to 145,356 in 1950, and jumped
to '234,247 in 1958. Table 2 shows the number of enterprises engaged '
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in the general processing, broken down by the types of processing, How-
ever, most of the enterprises combine several processing types, so that the
actual number of cnterprises was 210,000 about 902 of the total fisherics
processing enterprises. The major establishments are engaged in the pro-
cessing of seaweeds since they arc found all over Japan, and can bhe
dried in the sun without needing elaborate facilities.  The rcason why the
smoked products are the least is because our rice-cating habit does not
call for this type of product much.

Table 2, The Number of Enterpriscs in General Fisheries Processing in 1058

Types of Processing  |No. of Enterprises] Types of Processing No.- of Enterprises|
Dried 40,033 Agar-agar ' 480
Salted-dried 13,384 Seaweeds i 173,004
Boiled-dried 24,295 Tish cake, fish meal 10,934
Smoked . 277 Fish oil 6,315
Fushi : 4,563 Acﬁual No. of 210,581 -

 Salted 5,687 nterprises

Although these enterprises engaged in the general processing are small
scaled, with only primitive facilities, they are gradually improving their
facilities, mechanizing some, so.that they can meet the demand for more
production, effectively utilizing the increased catch.

Producuon Methods

Although - there are some al(:dl differences in the productmn methods
the following are the representatwc ones prcscntly pracuccd
1, Dried

- The fishes are dru:d whole, or cut, removing hcad bones and insides
after washing. Squids ‘are opened, and their insides eye«balls and mouth-
‘balls arc removed, washed and then dried.

Major dried items: = Surume,; dried squid
Migakinishin, dried herring
Dried sardinc '
2. -Salted-and-dried ' .

The: fishes are’ dried whole, or after removing - hcad gllls and 1n51des,
-opened, lightly salted, and then dried.

Major salted-dried items: Salted-dricd sardine

-Salted-dried saury pike

: L Salted-dried cod (including Alaska pollock)

3. Boiled-and-dried fishes S ' S : :
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The fishes and shell-fishes are boiled and then dried. The shells from
~which the insides are removed and the shell-fish are washed, boiled, and
ried.

Major boiled-dricd items: Boiled-dried sardine

Boiled-dried sand lance
Boiled-dried scallop

_ Boiled-dried abalone
4, Fushi :

The most representative method is to remove the head, tail and in-
sides of a skipjack, cut it open, remove the backbone, and boil and dry
the fillet meat with heat, and then sun-dry it, shape it, again sun-dry
it, and then let it mold. When mackerel and sardines are made into
fushi, their hcads, tails, and insides are removed, the meat is boiled,
.dried with heat, and then let dry in the sun.

Major fushi: kaisue-bushi (dried skipjack)

saba-bushi (dried mackerel)
iwashi-bushi (dried sardines)
5, Smoked fishes :

Fishes are salted cither whole, or "after removing gills and insides,
‘then smoked. There arc two methods for smoking ; cold smoking and hot
smoking, Most of them are cold-smoked.

Major smoked items: Smoked salmon

' ' Smoked herring
6. Salted Fishes
_ The whole fishes or after removing heads, gills and m51des or after
.opening them up, are washed and salted,

Major salted fishes: Salted salmon

' Salted sardines
Salted saury
Salted mackerel
7. Agar-agar '

The seaweed which would make agar agar is boiled, and the agar-
agar content is melted. The liquid is chilled, jelled, cut and frozen.
‘These are melted again to take out water content, ‘and then dried. There
are two kinds of agar-agar, onc is natural agar-agar, frozen and dried in
¢old climate, and the other, industrially made using the refrigerators. In
Japan most of the agar-ag gar is made. by - the former method, and the
mountainous arca in Nagano and Gifu chfccturcs is fit for the purpose.
8. Seaweed Products’

Thc, scaweeds are dried as they arc or alter bung washed. Some
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are cut lingly or shredded. The laver is made by cutting amanori, twanori,

aonori, cte. finely, SplCEldlI’)O’ themm thinly on a bamboo mat, and then dl)--
ing them,

Dricd seaweeds : Dried tangle
Dried undaria
Dried gelidium amansil
Dried laver
9. Fish Cake and Fish Meal
The fishes are boiled whole, or after removing heads, bones, insides,
etc., then pressed and dried.  Fish meal is the ground fish cake.
Major fish cake and meal: Tish cake, herring
- ' Fish cake, sardine
Fish cake, saury
Tish scrap cake, cod
10. Fish Oil (including liver oil)
When the fish cake is made, the oil is e\tr'ictcd after removing the
water and dregs out of the liquid coming. out of the pressed fish meat,

Liver oil is cxtracted from the livers of Alaska pollock cod s]mzk cte.
Ma_;oz fish oil: Herring oil -

Sardine oil
Saury oil
Alaska pollock liver oil
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Market

I a country like Japan surrounded by the sea the position of fisherics
products is far more imporiant among the general food stuffs than in
other countries because the Japanesc depend upon them for almost 802
of the animal protein and the pcoplc have special liking for the fresh
fisheries products. The following is an account of how they are brought
- to the table of the people in as [resh a state as possible,

The fisheries products are transported either fresh or in pr ocessed form..
Except canned fisheries products, or fushi, like dried skipjack fushi, even
the processed ones arc apt to go bhad quickly. As a commodity, both
fresh and processed fisheries products are difficult to handie not 'o_nly_
hecatise of the necessity to keep their freshness, but also the ‘kinds, shape
and size vary so much. Thercfore, the mechanism to cover the loss due
to the drop in the price because of the lowered freshness has been cstabhshed
among the handlers of fisheries products, _ :

The preducers (fishermen) consign their goods to the wholesalers in
the market of the producing area. The wholesalers undertake to sell to
the brekers the goods for the producers. (There are several kinds of
brokers, the shippers; who ship the goods to the consuming areas, those
who sell to the retailers in the neighborhood, those who sell to the local
agents, or those who buy the raw material for the frozen or processed
fisheries products). The brokers who- ship the fisheries _products "to the
- consuming areas either. bid or auction for the goods within their means,
considering the trend in the prices of ﬁshcs in the consuming market.
The brokers take chances in. naming the price, because therc is the pos-
sibility of spoiling and breaking of marketability of their commodity while
transported over a long distance and the merchandise being competed by
other ‘merchandise once they get to the markets of the consuming areas.
The brokers, as shippers, instantly pack, wrap, ice the goods, and ship
them by ‘way of railway or trucks to Tokyo, Osaka or other comsuming
arcas. Fresh fish and other commodities need - careful “jce-storage so that
they will not deteriorate in their valuc during transportation. The goods
then are consigned to the wholesalers in the malkets of consuming areas,
and undergoing the same sort of proccdules as at the producing markets,
arc sold to the brokers of the consuming “areas. The brokers in the
consumning arcas look over the size, shape, and quality of the merchandise,
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and anticipate the popularity it would fetch, taking into consideration the
amount of ‘the similar and other merchandise, and name the price by
auctioning or otherwise. The merchandise then is displayed at the broker's.
shops in the market, and the retailers come to them. The sale takes place
by negotiating. The merchandise then appears in the retailers’ shops from:
where the housewives buy either whole or sliced.

Channefs of Fish Marketing

5 N N N A
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{or Sale by fixed] | (Negotiated sale)
price .

I : i
e ——— Retailer’s
o |

9



MARKET AND TRANSPORTATION

The above is the gencral -channel through which the fishes come to the
final consumers. Because of the perishable nature of the commodity the
dealers try to minimize the risk by providing many steps of transaction,
and sclling as quickly as possible. The diagram sums up the above and
tells how the general fishes come to be priced.

History of Fish Market

As stated before, there are two kinds of mar'kcts for fisheries products,
i. e, those in the producing areas and others in consuming areas.

The market in the producing ateas came into existence out of a group
of wholesalers, who were the pre-modern commercial capitalists, in the
end of the 19th century, when fishing was not yet fully developed as an
industry: These wholesalers lent or advanced some money to the fishermen
who needed it before they went out fishing. Through this tie they could
dominate and exploited the fishermen, pocketing huge profit, when the
catch was sold, Later on the fishermen started to break down this custom
and at times showed their resistance by shipping the catch directly to the
consuming arcas.. At about this time the brokers came to be highly
specialized. The fishermen strengthened their position by forming co-
operatives and started to sell the catch through the cooperatives, gradually
climinating the wholesalers' domination of the market. On the other
‘hand, in the 1930s, the central wholesale market system in hig consuming
areas was. established and the organization of the markets in the major
producing areas itsell was revised. Long established wholesalers and
brokers became: the stock-holders of the whelesale companies in the pro-
ducing areas so that they would be in a better position to deal with the
consuming areas, - In the meantime some of the fishing capitalists had
become big enough to be able to bear the cost for the shipping of their
merchandxse, so that they came to bypass the markets' in the producing
areas.

Turning back to the markets in the consuming areas, the old. Tonya
type wholesalers in these arcas used to undertake. all the function of the
present day wholcs*xlcrs, collecting the merchandise, clearmg the accounts,
and -evaluating and shlppmg out the goods, which are the function of the
present-day brokers, and their word went as far as the sales were concern-
ed up to the end of 1920s, During this time the position of the producers,
“shippers and retailers was weak, they being dominated and in 2 certain
degree explmted by Tonyas.. The urban communities developed due to the
centralization of population, and together with the increase in the demand,
the production of ﬁsherlcs products also increased, and ﬁshmg mdustry'
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went through its capitalistic development, so that each individual Tonya
type wholesaler could not cope with the increased amount of goods they
had to handle, both capital-wise and facilities-wisc.- This brought about
the specialization of brokers.” With the increased demand for fisheries
products, the prices went up unwarrantedly, and the smoeoth supply and
demand relationship was interfered with, After the breakout of W.W. I
while the commerce and industry developed tremendously, 1nﬂatiou occul-
red, and in 1918 the nation-wide mob. riots were seen caused by the:people
who were incensed at the exorbitant rice price. The government took up’
the measures of selling rice cheaply and estabhshmg public markets for the
life’s . necessities. The urgent need- for improving public markets and
establishing central . wholesale markets' was recognized, and after many
years' study and research, Central Wholesale Market Law- was enacted in
March, 1923. - In accordance with the law, the Central. Wholesale Market
was first cstablished in Kyoto, in 1927, and since then until today the
central wholesale markets - were" established in 16 maJor cities, ‘including
those. in § b:g cities,

Clamﬁmtwn qf Markels -

- The' number -of fish .markets in: the local areas (both producmg and
consuming areas) is estimated to be about '3,000 ‘at present.” The classific-
ation by types of markets, based .upon the research madc by TFisheries
Agency i 1957 is as Tollows,

In the producing areas, out of 1,124 markets 1,008 were established by
e:ther fisheries cooperatives or fisheries cooperatives federations, (i. e., joint
sales stanons), constituting ‘about 902z, 70 were founded by corporatmns
(69%), and 22 (29} were opened by local public or ganizations.” The trans-
action at the markets in producing areas ‘is carried’ out mostly by “auction”,
or “blddmg . and sometimes  through negotiations. The cons:gnmg tom-
mission rate is 2-695, usmlly 39. .

~ Of 545 markets in " the consummg areas, 426 were established by
corporatlons, constituting 789%, and 64 (12%) were established by com-
mercial cooperatives and agricultural” cooperatives, ‘and 36 (79) by indi-
viduals. " The usual transaction method is by auctlonmg, and negotlatcd
sales comec next, and b1dd1ng is also practlsed The commlssmn rate for
wholesale is 5-69. '

In the producmg areas most of the markets are operated by pro-
ducers themselves and about 70/ of the markets in consummg areas are
_]urldxcal persons hke corporatlons AIthough very few .in number (only

three cases), there are markcts which were established- by the pubhc orgamza-
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tions and which carry on wholesale ‘as well (i.e,, public 'markcts). .
The above classification excludes the central wholesale markets. They
are the ones which transact the wholesale of perishable food such as.fish-
eries products, vegetables and fruits in big cities, in accordance with the law,.
and at present there arc 16 of them, The founders are local public organi-
zations: (metropolitan or municipal governments). Most of the wholesalers
arc corporate organizations, and with the exception of two cities which
have single wholesalers, the rest of the bigger markets are operated by
plural wholesaiers. Because of this, the competition among the wholesalers -
has been very intense, and gradually a few influential ones remain in. the
picture, the weaker and smaller wholesalers dropping out one aflter another.
The ‘transaction methods are usually auction and consigning, and the
wholesale commission rate .is 625, The account must be cleared next day
(from the wholesalérs to the shippers) -and. usually ‘on the third day in the
case¢ of transaction from the brokers o the wholesalers. :
: There is an increasing trend of the brokers cooperatives’ estabﬁshing
' cooperativc office for settling accounts (in . Kyoto, Osaka, Kobe, ete.), the
same trend being scen in the conventional type of markets as ' well, and
this is significant as it will improve the position of brokers. '

Related Legisiation
(1) Central Wholesale Market Law

The law was enacted more than 30 years ago, and markets changed
with the change of times, so that the faw now appears somewhat outdated.
In 1956; the partial revision of the law took: place.

~To touch briefly on the content of the law, the ceéntral wholesale
markets are to be established in the cities with population over 150,000 or
in. the nearby areas which are designated by the Minister of Agriculture
and Forestry (one market in onc area as a rule); the founders being the
local public organizations only, and the approval of the Minister of Agrx-.
culture and Forestry is necessary. - The wholesalers alsg have to be approved
by the Minister, and when necessary the brokers are to p'ntu:lpatc in the
~sale (the brokers have to be approved by the founders). The method of
transaction is auction as a rule. 'In view of the importance of the whole-
sale, it can be put under the supervision of the governmental authorities
by such ‘means as compulsory filing of reports and inspcctions. : Recently,
too much -competition has been notxccd due to too many wholesalers whe
mushroomed up after the postwar decontrolling of fisheries products. To
eliminate such excess competition, the revised law has it that the wholesalers
are pl'u:cd outside of the 1pp]1c1t10n of the Anti- \Iouopoly Law, if- they,
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previously approved by the Minister of Agriculture and Forestry, are to
merge, transfer, or agree on the conditions of transaction (cxcept on prices,
quality or quantity of the products). Regulations controlling similar
markets were also established. . '
(2) Regulations for the Local Fish Markets

There are 26 prefectures out of 46 in Japan which control the fish
markets by the prefectural régulations. These regulations were enacted to
take the place of Fisheries Products Control which was lifted in 1950 as
a measure to regulate the fish markets; depending upon the actual condi-
tions of the prefecture, based upon the Local Autonomy Law. At first
the regulations were somewhat loose, recognizing the free market activities,
but in view of the recent indiscriminate number of fish markets and their
disregard of the regulations, some prefectures are finding it necessary to
revise the regulations. There are variations in the local regulations con-
cerning the fish markets, the most strict ones requiring the permit for
founding of markets, for wholesalers and brokers (or buyers), while other
prefectures are content just to have them registered. There are 20 pre-
fectures which have no regulations, among which some are carrying on
fishing industry actively, where the operation of fish markets is left in the
hand of the operators of these markets. '

Amount of Fisheries Products Handled by Central

Tokye - Yokohama : N'agoya J
{ton) 1 {1,000 yen) {ton) . § (1,000 yen) (tor) - 1.(1,000 yen)

Fresh Fish _ . 284,536 | 24,285,279 34,072 2,422,261 ! 84,633 | 4,660,46¢ -
Frozen Fish 45,317 { 3,484,985 = 5,078 394,540 | 16,050 | 852,216
Whale Meat 1 l‘,950 . 807,608 2,009 141,739 5,039 307,223
Processed Fish 143,960 | 14,953,102 | - 11,5191 1,332,871 | 35,200 | 3,580,652
Shell-fish 15,808 | 1,365,706 | 1,538 | 103,010 - 421{ 34,506
‘Fresh-Water. Fish 634 | 161,472 "5 2,575 40 2,263
Sea-weeds 76 4,801 47 6,431 54l 8,155
Total 502,281 | 45,063,121 | 54,267 | 4,403,427 { 141,526 | 9,451,477

" The Amount Handled By the Fish Markets

" The avobe table shows the amount handled by the central wholesale
markets in 6 major cities. "It is hard to grasp the total amount wrans-

-ported all over Japan, the rough cstlmate bemg about twice the amount
shipped into the six major citics.
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.Trans_portation

About 70% of the fisheries products have to be transported from the
north-cast region (Hokkaido and Tohoku districts) and South-western region
(Kyushu and Chugoku districts) farthest away from the central areca. And
yet the amount is consumed in the central areas, both Kanto and Kansai
districts, How to overcome these almost fatal geographical conditions taxed
over production and consumption is the biggest problem facing the trans-
portation of the fisheries products. Because of this geographical condition,
the fisheries products must be transported a long distance from the pro-
ducing area to the consuming area. Moreover, these goods are shipped
before they actually fetch the price at the markets in the consuming area,
Due to the perishable naturc of the goods, it is very important to main-
tain the quality of the fisheries products during transportation. Care must
be taken so that (1) the commodities must be transported as quickly as
possible, (2) the freshness is maintained as much as possible by increasing
and improving the cold storage cars and (3) handling technique must .
be improved. _

The fisherics products are mainly transported by national railways.
In 1958, the total amount of fisheries products transported was 2,463,000
tons (fresh and frozen fish, 2,273,000 tons, salted, dried and processed ones,

Wholesale Markets in Six Major Qities, 1958

Kyoto : Osaka - Kobe Tota_l

(o) (1,000 yen)] (tom) | (1,000 yen) | (tom) | (1,000 yen) | (ton) | (1,000 yem) |

54,711 | 3,767,685 | 144,626 | 12,663,387 | 66,561 | 4,364,080 | ©69,138 | 52,189,105
C 4,922 342,573 | 13,610 911,862 7,670 508,902 { 92,645 | 6,495,078
© 2,220 ) 159,286 ¢ 10,16} 789,527 5,935 463,938 | 37,315 ) 2,669,320
29,136 | 2,983,106 | 58,600 | 7,223,085 | 18,646 | 2,591,125 | 297,152 | 32,664,930

V07| sase| 7,957  551,479] 0 359|  45,446) 27,190 | 2,184,603
11221 121,477 747 | 138,396 29 1,999 | 2,577| @ 428,182
ol ie,780 sl asanl a6l sms 755 | 112,300

93,332 | 7,475,450 | 235,051 | 22,341,976 99,415 |- 8,008,155 11,126,773 96',743,6(]B£

160,000 tons), The average distance transported per ton was 735 kilo- '
meters for fresh and frozen fish and 876 kilometers for salted and. dried
fish. ‘These figures show the longest distance covered for the freight
goods handled by the National Railways. It isdcsir:ib]e to use the cold
storage freight cars for the shipment of fisheries products, but as of March,
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1960, only 3,928 freight cars could be used, but the number is rathé_r short
needed, so that only 75% of the fisheries products arc shipped by cold

storage cars and the rest have to be carried by thc ordinary type of
freight cars.

- Amount of Fisheries Products and Average Distance Shipped
by Runilway Freight Cars

\ Amount of Shipment Average Kilometers Per Ton
Year } rcshﬂ&:‘Frozcn Salted & Dried ¢ Total I("rcsh & Frozen .('Sn.llcd & Dried
1,00 ~ 1 (1,000 1,000 o | (Kilo- | (Kilo- .
’ | ] tons) (Indc_.\) (tons) (Index) 1ons) (Int_l"k) maters) (Index} meters) (In.dcx)
[ 1936 o (100 289 (160) | . 8GO (100) 43¢ (100) 538 (100)
1950 | L 1,459 (255) | 284 (98) | L,743 (202) gi1  (14D) 960 * (179)
1951 i 1,678 (294) . 254 (88) 1,932 {224) 635 . (146) 966- (180)
1952} 1,727 (302) 255  (89) 1,981 - (230) G665 (153} 1,004  (187)
1953 | - 1,903 (333) T 268 (93) 2,173 (252) 713 (164 1,005 (187)
1954 0 1,913 (333) 240 {8G) 2,162 {231 716 (165) 936 (174)
1955 | 1,963 (344} 226 (78) 2,189 (235) 732 (169) 912 {i70)
1956 | 1,983 (347) - W (70) | 2,184 (254) 765 (177) 907 (169)
| 1957 2,145 (376) 196 (G6B) 2,341 (272) 750 (173} 897 (167)
1958 | 2,273 (3973 190 (66) 2,463  (286) 755 (174} 876 (163)
Sources ;- National Railway

Another means ol transporting the fisherics products is by automobiles,
mainty by trucks. This type of transportation is for the shipment. of small '
amount from the producing area, carricd over a short distance to the con-
suming_arca. This costs more than the railway transportation docs, but
it is slmplu and even a small amount can be shipped, therefore, speedier,
'The recent trend is that more goods arc shipped by the automobiles, some-
times -over hundreds of -kilometers. According to the research made by~
the Transportation Ministry in 1958, 9,256,000 tons of fisheries  products
were transported this way, the average transportation distance being 40
kilometers per ton. The ratio between the mdmdually owned cars and the
cars for. business purposes is 61 to 39. '

The transportation by ships is mainly by carrier boats from the ﬁslnng
ports. to the markets in the producmg area, handhng thc least amount o{'
transportatlon. : -

" The Problems Involvmg I‘ rezglzt and Hana’lmg C'}zarges, and C'aun!enneamres
on Slzortage of Cold Storage Cars

The present freight charges system of the Natxonal Ra1lways is very
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complicated, dividing all types of goods jnto 15 classes, and each class.
again consists of various rates depending upon the distance covered. When
the cold storage cars are used, 109 has to be increased, and 15% for express
transportation, 2025 when particular trains are to be designated. The rate
structure is further complicated because at present a policy is taken to-
apply reduced Tate (5-10% less) for the transportation between Hokkaido.
to the main island, and from Shimonoseki and Kyushu to the 6 big citics
markets, The transportation of fisheries products is expensive, but in view-
of the geographical conditions and their perishableness this complicated
freight charge should be simplified and rationalized.

At present Japan Express is almost the sole agent handling the freight
goods. Because of the hours of transaction at the markets the handling is.
carried on usually at night so that extra charge must be paid for the night
work. Including the extra charge for handling the perishable goods, the
loading and unloading are more expensive compared with the ordinary

type of commodltles, another disadvantage the fisheries products have to.
suffer.

Techniques Involved in Transportation
(1) Cold Storage Car

The cold storage cars presently in use are not equipped with refrige-
rators; only the inside walls are covered with insulaters like cork, and on
top of the ceiling is placed the water tank which is filled with cracked
ice.  Therefore the room temperature is kept at about 10°C, not at all
satisfactory for - the perishable fisheries products. The refrigerated cold
storage cars are bound to come up as an.important problem in the near
future as the frozen food gets more popular.
(2) Refrigerated Container

The cold storage freight cars are being. used mainly between major-
producing and consuming arcas, so that the local areas where they do-
not get many freight cars serviced, or the areas {rom where not cnough
amount for onc {reight car is produced, are finding it necessary to use the
refrigerated containers which would enable the transportation of small
amount., In 1954 subsidy was given based on the Enterprise Rationaliza-
tion Promotion Law to try out the refrigeration containers. The test was.
successful and the National Railways bought 20 refrigerated containers of
“various sizes, in May, 1955. They ave put to usc between Sanin  district
and Kansai markets successfully. As of February, 1957, there are 10 one-
ton size and 40 half-ton sizc ones in use.
(3) Simple Re-icing Machines
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When the long distance is covered by the cold storage freight cars,
the cracked ice in the top tank has to be supplemented once or twice,
This work used to be carried out by men, very inefficiently, using bamboo
baskets, usually taking 3 men and many hours. The nced for re-icing
machine was felt. In 1953, appropriation was granted for this purpese
and re-icing machine was tried out, using motor power. The buckets, con-
taining cracked ice is continuously lifted over the bent rail to the top tank,
This has been put to practical use in some areas.

{4) Metal Fish Containers : :

The fish containers usually are wooden boxcs (pinc), capable of contain- -
ing 10, 15, 30 kg ctc. The sizes and specifications varied, much to the in-
covenience of those who handled the transaction. The lumber consumed
amounted to 5 million kokn (I koku=0.2783 cubic mecters), to make 60
million cases a year, and if iron or aluminium alloy was to be used, it
meant that much of the precious lumber resources would be saved.

Since 1953 about 80,000 cases made of duralumin and 30,000 iron-
made ones have been in use for-the bottom sea fishes from Kyushu and
Chugoku areas, some being loaned by Japan Fish Containers Co., or some
are privately owned by fishing companies. Now the cases have increased
to about 300,000. Containing capacities are mainly 10kg and 25kg.
Although still few in number compared with the wooden boxes, the use
of metal fish containers will spread along with mechanization of handling
fisheries products.

Various conveyers are bemg used also, in transporting the ﬁsh from
the fishing boats to the markets, or loqdmg and unloading frc:ght cars and
automobiles, etc. Fork hfts are also used in some areas.
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Japan is the biggest fishing nation in the world, and exports over
$ 200 million fisheries products a year, which is 6.8% of her total exports
during 1957-59 period, exceeding the pre-war ratio of 3.795 (1935-36). The
imported fisheries products amount to $7.5 million, ‘only 0.23% of her total
irnports.

Export
The following table tells how the fisheries products rank in the exports.

The major items cxported are the canned, frozen, salted and dried sea
food, oil and f{at extracted, agar-agar, pearls, etc.

Table 1. Fisheries Exports (1959)

Unit Quanr.ity Value %
Frozen Sea Food : §/F 164,317 $ 47,239,088 20.2
Frozen tuna, broadbill swordfish o 141,806 36,640,747 15.7
Others " 22,511 10,598,241 4.5
Canned Sea YFood cfs 9,658,734 124,209,518 53.2
Canned tuna " 3,442,563 26,936,483 t1.3
Canned salmon : 1] 2,758,104 . 64,852,267 27.8
Cauned crab ' " 760,663 15,114,533 6.5
Canned sardine - " 629,710 4,755,553 2.0
Carned saury _ " 741,067 - 4,940,354 2.1
Others " 1,326,625 7,700,308 3.3
Salted, Dried Sea Food Pel 147,276 5,716,036 2.4
Dried cuttlefish - 1 65,478 1,374,606 0.6
Shark fin S : " 17,509 : 952,783 0.4
Kelp - o 19,344 | 349,890 0.1
Others _ 1] © 44,945 _3,037 , 797 1.3
Fishery Oils ' M/T | 103,564 23,549,950 10.1
" Whalé oil ' # | 10,272 | 18,189,969 7.8
Liver ol . ' o 2,810 | 5,253,462 2.2
Others” " 182 106,519 0.1
Agar-agar ) Ibs, - 1,600,508 1,930,178 0.8
Pearl - : gr. 43,400,306 24,218,606 10.4
Other marine products - M/T . 30,610 |'. 6,451,489 2.8
Total R 233,404,865 100.0

Note: S/T=Short tons; ¢/s=Case; Pcl="DPical; M/T=Metric tons.
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Table 2. Percentage of Fisheries Exports

To:a.l(k).\gon : rlshcnﬁa)ﬂ.\?ort _ BA NB
[\Yd
1935 ($;ig?g%o (Slzﬂ?g)- G $1=3.5002 yen
1936 779,646 30,523 3.9 $1=3.1541 yen
1957 2,854,068 . 166,656 5.8 $1:2360 yen
1958 2,876,320 221,472 7.7 ”
1959 3,456,492 233,403 6.8 if

(The same exchange rate will be used hereafter)

1. Canned Sea Food

The major ones are canned salmon, canned tuna (inclhading canned
skipjack), canned crab, canned sardine, canned saury, etc.
(1) Canned Salmon

The exported amount of the cmnncd salmon is as follows

Tnblc 3. Canned Salmon Exported

Year . Quantity Value

' . cfs 3
1935 1,083,928 4,626,127
1936 1,423,103 : 7,798,804
1957 1,385,864 33,623,069
1958 2,482, 843 68,608,442
1959 2,758,104 64,852,267 -

{c/s=case) . o -

Around 1935-36, 70 to 80% of the canned salmon was exported to
the UK and the rest to France, Australia, Africa, etc, but in 1954-55,
50/ went to the: UK and the rest to .Ireland, Australia, the US, ctc.

' The canmng of salmon was badly hit by the war and did not

recover its pre-war level of production and export until 1953. Only 80, 000
¢fs were exported in 1953. However, after 1954, as the fisheries in the
northern seas were resumed, the production of canned salmon increased,
and exports reached 1,383,884 ¢fs in 1957. The British measurc of Scptem-
ber 1958 to easc import restrictions on canned salmon introducing the Open
General License helped boost Japan’s canned salmon export sharply. They
finally reached 2,480,000 c/s or 368 million, 70 per cent of which were
shipped to Britain, Other destinations were the United States, Australia,
Belgium, the Netherlands, ete. Most of the salmon canning is done in the.
factory ships at northern sea ports, and partly in Hokkaido.

(2) Canned Tuna and Skipjack.
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Table 4. Canned Tuna and Skipjack Yxported

Year Quantity Value
cfs 3
1935 556,700 1,426,178
: 1936 508,844 1,346,963
; 1957 3,077,923 22,850,356
1958 3,035,910 23,266,806
1959 3,442,565 96,936,483

In 1959, exports of the canned tuna and skipjack in oil were about
1,361,074 ofs (§8,877,611), and thosc in brine, 2,063,244 ¢fs ($17,936,166).

Of those in oil, 268,453 c/s ($2,209,236) were mainly canned albacore, and
1,092,963 ofs ($6,668,385) were cither skipjack or yellow-fin tuna. © Of those
in brine, 1,004,822 ¢/s (SID',296,844) were albacore, and 1,038,422 ¢fs ($7,-
1 639,322) were skipjack or yellow-fin tuna: Most of these are produced in
Shizuoka Prefecture, and Miyagi Prefecture comes next. The canned tuna
and skipjack in brine are exported to the U.S, and those in oil are mostly
* exported to Germany, Canada, Lebanon, UK., Syria, Saudi-Arabia, Belgium,
the Netherlands, ete,

(3) Canned Crab

King crab, flanasakigani, Kegani, Zuwaigani, etc. are used.

Table 5. Canned Crab E.xportcd

" Year Quantjty Value
cfs 3
1935 1,353,993 5,617,095
. 1936 1,142,546 4,079,582
1957 . 647,506 11,344,339
1958 . 681,758 12,814,686
1959 760,663 15,114,353 J

~ In 1959, 578, 530 cfs (12,283 ,992) were made with king crab, out .of
which 55% were exported to the U.S., and the rest to the U.K., Belgium,
France, Australia, etc. About 112,780 ¢/fs (51,738,572) were kegani cans, of
which 509 were exported to the UK, and the rest, to the U.5., Canada,
Australia, ctc. Most of the canned king crab is produced on factory ships -
operated in the northern scas, and canncd kegani are pmduced on the
coast ol Hokkaido.

(4¢) Canned Sardines

In 1959, the canned sardines in tomato sauce amounted to 609,395
c/s, and those boiled, 19,404 cfs. Thcy are mostly produced in Shimane,
Tottori, Y’lmagucln, Chiba. Aomori, Miyagi, Tshikawa, Fukui, and
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Nagasaki Prefectures. :
About half of that canned sardines are cxponcd to the Pluhppmcs,
next to Alrica, Bclgmm, Burma, Southeast Asia and Furope.

Table 6. Canned Sardincs Exported

Year Quantity Value

. c/s §
1935 1,069,726 1,590,989
1936 1,497,974 2,165,907
1957 919,010 6,932,636
1958 687,789 5,236,814
1859 629,710 4,755,553

(5) Canned Saury
Table 7. Conned S:iury Exported

| Year Quantity Value
¢/s 3
1953 377,179 3,017,432
1954 483,277 3,141,300
1957 502,881 3,727,401
1958 957, 144 6,385,272
1959 741,067 4,940,354

Since 1950 the catch of saury increased, so that much of it came
to be canned and exported. About 212,222 ¢/s arc in tomato . sauce,
and 364,398 cfs are boiled. Major producing areas are Chiba, Miyagi,
Aomon, Shizuoka Prefectures and Hokkaido. The canned saury in tomato
sauce aré mostly e\cported to Burma, Ghana, the Netherland, New Guinea
and Philippines and hoiled one to Egypt Philippines, Ccylon tcrrnmy of
New Guinea and Papua.

2. Frozen Sea Food L .

The major frozen sea food. cxported are tuna, broadbill swordfish,.
and. comimon scallop, prawn bullfrog, rainbow trout, cte. follow
() Tuna | ;

The 1959 figures show that 30% were albacore, 70% yellow-fin

‘tuna, besides the small quantities of big-cyc tuna, skipjack, and blue-fin
tuna. Major producing areas arc Tokyo, Shizuoka, Kanagawa, and
l\hyagl Prefectures.

- OF the canned albacore, 95% are exported to the U.S., and the rest,
‘594 'to Canada. Of yellow-fin tuna, 70% is exported te the U.S,; and 30%
to Ttaly, Yugoslavia, etc. Since. 1958 the catch  of albacore ‘in Japanesc
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Table §. Frozen Sea Food Exported (1959)

: ‘ Quantity Value Uﬁﬂcr?’!r;iccc
ST =5 |

Tunas 134,068 32,753,239 244
Skipjack 1,241 210,903 170
Albacore 39,020 11,655,711 299
Yellowfin tuna . 90,535 20,242,692 - 224
Bluefin tuna 48 11,238 235
Others 3,241 632,675 195
Swordfisl, marlins & sailfish 7,718 3,887,508 504
" Broadbill swordfish 6,629 1,590,364 542
Others ' 1,089 797, 144 273
Other frozen sea food o 22,511 10,598, 341 471

Sea bream . 68+ 283,981 415
Salman ' 1,736 1,407,286 811
Red salmon 1,380 926,539 671
Common scallop 885 676,069 764
Shrimp, lobster & prawn 3,604 4,878,147 1,354
Edible [rag ’ 338 397,403 1,176

Others 13,583 2,028,916 146 .
Tatal ‘ 164,317 47,239,088 287

Table 3. Frozen Tuna Exported

Year Quantity Value
5T S
1935 . 3,578 342,992
1936 1,885 178,418
1957 74,785 19,403,033
1958 104,380 . 27,080,624
1939 134,088 } 32,753,239

waters ‘has been declining, and the ratio of albacore in tuna exports has
been dwindling. - On the other hand, however, largs tuna boats began to
operate in fishing grounds in the Atlantic from the latter half of 1958 and
export their catches to the U. 8, Italy, Yugoslavia and other Furopean
countries and Africa in increasing quantitics.  Yellow-fin tuna exports have
increased to take over the position of albacore exports. :

(2). Broadbill Swordfish ' '

Miyagi Prefecture produces about 502% of the frozen broadbill
swordfish, and Tokyo follows with few other prefectures. The US is
the sole importing country. - : .

3. Salted-dried Sca Food
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Exported salted-dried sea food amounted to $5,716,036 in 1959, major

ones being dried cuttleﬁsh kelp, dried scallops, drlcd ab'ilonc, dried sharL
fins, etc,

Table 10. Broadbill Swordﬁsh Exported

Year ) Quantity Value
. 8T 3
1953 5,666 3,479,951
1954 6,202 3,034,354
1957 7,031 4,512,358
1958 8,166 4,911,323
1939 ' 7,718 3,887,508
Table 11. Dried Marine Products Expol'ted
Dried Cuttlefish_ . Dried Scallops Kelp Bl
Year -
‘ Quantity Value Quantity Value Quantity Value
Pel g Pel 5 Pel 3|
- 1935 - 77,415 | 1,011,431 24,652 608,310 567,173 941,968
1936 57,740 831,506 20,957 640,751 572,075 | 1,056,729
1957 65,526 [ 1,588,194 2,526 490,186 . 32,663 525,803
1958 52,181 7 1,284,494 3,176 573,844 74,792 |..  B53,856°
1959 65,478 | 1,374,606 5,330 613,942 § - 19,344 349,890

Major countries these are exported to are Formosa, China, Hongkong,
Singapore, etc.

4. Agar-agar

Table 12. Agar-agar Expor.ted

_ Year _ Quantity Value
] i 1bs. : 3
1935 3,324,574 §,217,595
1936 - 3,900,264 1,613,860
1957 ©1,430,638 - | - 2,013,978
1958 S 1,458,035 1,801,706
1959 . 1,600,508 | - 1,930,178

Agar-agar is tal\cn from a certain kind of smwced is produced mainly
in Nagano Prefecture (about 5025), next in Gifu and Osaka Prefectures,

It is exported mainly to the UK and the US, next to Westcrn Gelm'\ny,
Italy, Red China, I‘lance cte. :

5. Pcarls
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Table 13. Pearls Exported

Year Quantity Value -
1953 7,082, i 4 ,930,24?
1954 12,154,457 7,398,625
1957 26,493,831 16,747,819
1958 34,450, 966 17,038,114
| teso 43,400,306 24,218,606

The major producing areas are Mie and Nagasaki Prefectures and
about 502 of _thc pearls are cxported to the US, next to Switzerland,
India, West-Germany, France, ete. '

6. Whale Oil

Table I4. Whale Qil Exported

Year Quantity Value 1
[CETES) 5
1935 3,166 179,602
1936 2,843 267,490
1957 71,552 16,446,336
1958 102,206 19,783,686
1959 100,272 18, 189,969

Most of the whale oil is produced on the whaling boats in the
Antarctic, and partly in the whaling boats in the northern scas, and by
the coastal whaling, _ : _ :

 In 1950, 89,217 L/T of fin whale oil, 12,505 L/T of sperm oil were
produced, “and fin whale oil was exported to the Netherland, the UK,
and West Germany, and sperm oil, to the U.S. ‘

7. Fish Liver O1

_ Fis_h_liv_ei‘ oil is taken mostly from the liver of cod, Alaska pollack
‘and shark, '

“Taple 15, -Fish Liver Oil Exported

Year Q_unntia)" Value
€Ty ——3
1935 5,910 974,527
1936 5,061 1,288,470
1957 3,217 6,141,770
1958 2,690 4,793,450
1959 2,810 5,253,462
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In 1959, about 75% of fish liver oil was exported to the U.S., and the
rest, to Belgium, Norway, the Netherland, Canada and the UK.

Import

The percentage the fisheries import holds in total Jap'mc5c imports is-
as in Table 14.

Table 16. The Ratio of Fisherics Import in Totnl Imports

Year Total lmporr. (\} k Fisherics Import (B) BiA
T R - YO A ST, 600 3
1835 706,353 2143 - 0.30
1936 801,067 2,199 0.27
1957 © 4,283,590 7,354 0.17
1958 3,033,124 9,300 0.41
1959 3,509,490 7,587 0.21

The import during 1935-36 period was as' in Table 17, the conch-shells:
which are the raw material for buttons, etc. being the major import item,
and salted fish and other sea food came next. Major countrics these were
imported {rom were Canada, the US, Australia, China, etc.

Table 17. Imported Figsheries Praducts, 1933-36

1935 1936
“Salted fish - - 10 $ 464,975 $ 419,913
Other sea food o 609,490 408,677
Shells. - 976,582 1,275,333 -
- Tortoise shell : 73,467 . - 73,899
Sponge _ o 18,778 © 21,517

 Totat o 2,143,292 2,199,539

However, after the war, both the imported items zmd the exporting
countries are enurcly different from the pre-war ones as shown in Table 16.

More than 902 of the fresh or frozen sea food is imported from
Korea, greater portion being rather higher class fishes such as yellow tail,
spanish mackerel, etc. Most of the salted and dried sea food are imported
from Korea also, such as dried laver, other edible scaweceds, ctc. From
China, Japan imports frozen pre awn etc.; from Ryukyu, dricd skipjack shells
and whalc oil, and {rom Canadla, salmon roe. Other imported fisheries products
are shells and non-edible sea weeds. . The shells are processed and re-
exported, and the non-edible scaweeds arc used for construction purposes.
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Table 18. Imported Fisheries Products, 1957-59

1957 1958 1959 :
. s 5 3
Fresh or frozen sea {ood 2,475,044 3,203,450 1,184,344
Salted or dried sea food 822 633 1,959,203 1,738,069
Canned sca food_ - 43,258 C 24,189 64,517
Fats and oil 173,189 168,289 766, 194
Agar-agar ) 933 343,239 325,672
Pearls 48,986 267,750 331,772
Shells : 2,437,603 1,885,500 1,869,131
Other fisheries products 1,352,817 1,158,067 1,310,219
Tatal | 7,854,458 9,309,487 7,389,919 |

The agar-agar, fats and oils are mostly imported [rom Korea in crude
form, and these are refined in Japan, to be re-exported.

Table 19. Imported Fisheries Products by Exporting Countries

1957 ' 1958 % 1958
: %o % i KN
Korea 32 9 39
China . 27 27 27
Ryukyu 10 9 9
Us. ' 10 6
Others 21 19 19
Total 100 100 100
—
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Introduction

For the sake of increased fisheries production; the trained fishermen and
many technicians are required, so that the fisheries education and research
facilities in Japan are well organized.

Before the war during 1930-34 period, the average consumption of
protein food per capita per day was 66.7 grams, out of which 11,7 grams was
animal protein-9.5 gram fisheries animal protein (81.1%) and 2.2 grams
land animal protein (18.82). If a Japanese is to eat 200 grams of fish
(100 grams edible part, 18 grams average protein content), for the present
population of 89, 280,000, 6,500,000 tons of fish a year would be needed.

At the end of the 19th century, the mechanization and industrializa-
tion of the Japanecse fisheries set in necessitating the modern fisherics
education. In 1898 and again in 1908 the steam whaler “Orga” (125 gross
tons) and the steam trawler “Henne Castle ” (169 gross tons) came to
Japan from Norway and Great Britain respectively, In 1913 the number
of the Japanese trawlers reached 139. In 1912 the powered fishing boats
were 1,000, in 1922, 7,000 and in 1932, 40,000. The most recent figure,
in 1855, showed they were as many as 385,000.

As early as in 1895 the local fisheries schools were opened, such as
Obama Fisheries School in Fukui Prefecture and Miyako Fisheries School
in Iwate Prefecture, which still exist today, as well as the other schools
which were opened later. In 1897 TFisheries Training Institute, attached to
the Ministry of Agriculture and Commerce, was cstablished which was
the predecessor of the present Tokyo Fisheries University. In 1907 Fisheries
Department was established in Sapporo Agricultural College, now the Fish-
eries Dcpartment of Hokkaido Uriversity. In 1908 Fisherics Course was
opened in Agricultural Department, Tokyo University.

Usually the fisheries' schools curriculum includes three courses, ﬁshcucs,
manufacturing and culture. Needless to say these courses were developed
into the present status duc to the actual necessities of the Japanese fisheries
" industry.

The Japanese ﬁshmg grounds have changed Thc trawlmg typ(. of
fishing was first operated in East China Sea and the Yellow Sea but since
1928, this was expanded -to the South China Sea, the Bering Sea, etc.
and in April, 1934 the first Japanese whaler was operated in the Antarctic.
After World War II, the tuna boats usually make trips longer than 2 months
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to the ‘Southern Pacific and the Indian Ocean. Under the eircumstances,
many of the fisheries higher schools have the training boats bigger than 100
gross tons. In the fisheries courses at college level, the seamen of the
highest. class are trained in accordance with the Ship Staffs Act, and the
colleges arc cquipped with still bigger training boats.

In the manufacturing course, the technicians are trained who are needed
in the factories which - produce not only for domestic market but for the
export markets. In (910 the first salmon canning factory was built by the
Japancse in Kamtchatka, and the export of salmon cans amounted to more
than a million cases a year. Since 1923, the frozen fisheries products came
to be consumed gradually in Japan and became a major export item.

The culture course stresses on fisheries biology and is an important
course in view of the fact that the protection of the fisheries resources has
acquired the world wide importance. The pear] culture, of which export
rcaches US$1,000,000 a vear, or the development of nori culture the skill
of which was disseminated among the Koreans so much that we now
import from that country US$§1,000,000 of it, owe very much to the
graduates of this course. '

Recent development in chemical industry, radio and atomic science
influenced the development of fisheries industry and its research., The
social and internationzl problems of fisheries also showed development.
The educational and research institutes on fisheries are entering the new
fields to accommodatc to these changcs, as is perhaps the same in the other
countries. :

_ Higher S.chouls

Thc japancse school systemn makes it compulsory to finish 6 years of
primary school coursc and 3 years of j JUH!OI high school course. Those who
finished these courses enter the 3-year senior high schools, and the graduates
of this course are mostly 19 years old. ‘

Some of the high schools have fisheries course, and some are called
fisherics high schools with considerable number of courses on fisheries.
These two types of high schools number 56 in all (as. of October,
1953). Except a few, all are cstabhshcd by the local governments, Some
of thie larger ones have branch schools or night schools. These fisherics
high schools are established in the major fisheries centers all over Japan,
and many of the students come from the fishermen’s families.

The objective of the fisheries education carried out in the high schools
is to train the students in the technical knowledge and practical skill,
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as well as the general education, so that they would become. independent

entreprencurs or young technicians with awakened consciousness and pride

in their occupation. The definite objectives include the following:

I. To let the students understand correctly the role the fisheries play upon
the development of the Japanese industrial cconomy and the improve-
ment of the¢ national living, :

2. To let the students understand the gcograplncal environment of Japan
and the importance of the fisheries in such conditions, and: make them
realize how important it is to understand and protect the fisheries
resources based upon the scientfiic reasons, :

3. To let the students acquire basic knowledge and practical skill in all

' the fields of fisheries industry.

4. To let them understand the legislation concerning fisheries, and culti-
vate in them the spirit of abiding by these laws.

Usually the graduates of fisheries high schools are engaged in fisheries
either directly or indirectly after graduation. Among the living graduates,
those who are engaged in fisheries, either as entrepreneurs, stafls of fisheries =~
companies, or as officers of the fisheries organizations, were in the case
of Otaru Fisheries High School, 52.42, Yaizu Fisheries Ihgh School
34994, and Obama Fisheries ngh School, 29.22; (in 1953). .

List of Fisheries Hig& Schools
. (Data 'frq.m Education Mipislry)
Aichi-  Prefecture Miya Fisheries High School

Akita ~ # Funakawa FHS

Aomori - ¢ " Hachinoe FHS

Chiba . »  Awa FHS, Choshi FHS, Isurm H!gh School .

“ Ehime e N Uwayma South High School .

Fukui r Obama FHS '

Fukushima # = . Onahama FHS, Yotsukura IIrgh School
Hokkaido Abashiri Koyo High School, Atsukeshi FHS,

Hakodate FHS, Hiroo High School, Kitahiyama

High School, Otaru FHS, Mori High School,

"~ . Urakawa High School Shiboribetsu High School

Hyogo Prefecturc Kazumi. High School

Ibaragi # . Nakaminato FHS

Ishikawa - 2~ . . Nanao 1S, Usctsu THS |

Iwate  #  Hirota FHS, Kuji HS, Miyako rns
Kagawa  # : Tadotsu FHS
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Kagoshima #

Kanagawa »#

Kochi #
Kumamoto #
Kyoto &
Mie P

Miyagi P
Mivyazaki  »
Nagasaki  #

Nijgata =~ »
Oila 4
- Osaka #
Shimane &

Shizuoka »
Tokushima . »
Tokyo Metropolis
Tottori Prefecture
Toyama  #
Yamagata »#
Yamaguchi #

Kasasa HS, Makurasaki FHS, Nishiminamikata -
HS, Yamakawa HS

Misaki FHS

Murotomisaki FHS, Takacka HS

Amakusa Agricultural HS

Kyoto Prefectural THS '

Owase HS ' :

Miyagi Prefectural FHS, Kesenuma FHS

“ Miyazaki I'HS, Nichinan IS

Nagasaki FHS

Nou FHS

Usuki TS

Osaka FHS

Hamada FHS, Oki HS
Inatori HS, Yaizu FHS
Hiwasa FHS

Oshima HS

Sakai HS

Toyama FHS, Ariso HS
Kamo FHS -
Yamaguchi Prefectura! FHS

" Number of Students at Fisheries High Schools (as of April 30, 1951)

_ Full-Time o
Courses Malc Female -  Total
Fishing : ~ 3,109 i3 - 3,122
Fisheries manufacturing 3,463 104 3,567
% culture - 505 7 - 512
Fisheries ' 656 30 686
Others : 126 i4 140
Total 7,859 168 8,027
' ~ Pari-time o :
Iisling 237 - 237
- Fisheries manufacturing 9 - 9
% culture - = -
Tisheries 366 - 104 o 470
Others 2 - 26
- Total -~ 638 104 742
Grand Total 8,497 . 272 8,769
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Universities

The university courses on fisheries and agriculture are four years.
The entrants are selected out of those who finished the high school course,
but because of the examination system and the economic conditions of the
students’ families, there are few graduates of fisheries high schools or the
children of the fishermen’s families attending these universities.

In Japan there are 72 national universities, 33 public and, 123 private
ones, totalling 228 universities at present {June, 1956), of which 12 have
the fisheries courses. There is one Fisheries college, attached to the Mini-
stry of Agriculture and Forestry. In the old school system the fisheries
course was included in the agricultural department,

Fach university has its own unique curriculum for the ﬁSth‘ICS course
in the Agricultural Department, usually laying stress upon the fisheries
biology, fisheries chemistry, etc. There are 15 Fisheries Experimental
Stations by the sea which aim at teaching and making research on the
fisheries biology, even excluding those attached to the Physics Department
of universities, The fisheries chemistry ‘has been independent from other
fisheries courses. Tor instance in the graduate course of Kyoto University
the course specmhzmg in the fisheries chcmlstry is set up apart from’ the
fisheries course. :

Fisheries course was set up for thf: ﬁxsr time after the war, and what
makes. it different from other university courses is the big size training

" boat it possesses for the purpose of teaching and studying occanography and
fisheries. The Umitaka-maru of Tokyo Fisheries University, Oshoro-maru
of Tisheries Department, Hokkaido University, Kagoshima-maru of Fisheries
Department, Kagoshima University, Shunkotsu-maru of Fisheries Training
Institute, MAF, are over 500 gross tons, and train the seamen of the
highest degree as prescribed by. the Vessels Staffs- Law.

The' fisheries courses are set up in Hokkaido, Tohoku, Tokyo, Kyota
and Kyushu universities usually divided into fisheries biology and fisheries
chemistry, but as was stated before in.the post-graduate course of Kyoto
University.  When the. college graduates take course from 2 to 5 years or
over and acquire the required units, they are given the master’s or. doctor’s
degree, . rcspectwcly At Hokkaido University, Master of Fisheries, or
Doctor of Fisheries, and  in other universities, Mastcr of Agriculturc or

Doctor of Agriculture are accorded.
It is customary that those who took fisheries course at universities are

engaged in fisheries either d:rcctly or indirectly, The research was made
on 809 graduates of Tokyo Fisheries University who reside in Tokyo and
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it was found 244 were working at the companies connected with fisheries,
100 were public service men concerned with fisheries administration, 95 were
with the fisheries universities or rescarch institutes, 49 were officers of
fisheries organizations, and a few others were entreprencurs in fisheries and
some were Diet members representing the fisheries industry. Out of 2,496
graduates of Fisheries Department, Hokkaido University, 736 worked in
the companies connected with fisheries, 93 were officers of fisheries organi-
zations, and 18 were entrepreneurs in fisheries.

List of Universities Where Fisheries Courses Are Given

Universities

Tokyo Fisheries U.

Hokkaido U.

Kagoshima U.

N agasaki u.

Mic Prefectural 1.

Takyo U,
Tahioku U,
Kyoto U.
Kyushu U.
Miyazaki U.
Hiroshima =~

Nippon U. .

Tisheries Inst,

Faculty

Fisheries

Fisheries

Fisheries

Fisheries

Fisheries

Agr'icultui-c
2
F4
2

P

Fisheries &

Cattle Raising
Agricultural
_ & Vgt.

Courses
Fishing
Culture
Manufacturing
Fishing
Pelagic fishing
Culture
Manufacturing
Fishing
Manufacturing
Fishing
Manufacturing
Tisheries
Fisheries

&

4

F

e

L

Fisheries

Fishing
Engine
Culture
Manufacturing

I1g

No. of Students
~ Authorized

220

160

Nate

National

National

National

National

Public
National
“z
p
P
P

k4

Private

National
(MAL.
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Examples of Curriculum af College Level
(Tokyo Tisheries University)

1. Fishing Cowse

Subject Reguired
-General fisheries 4
Mathematics 12
Physics 3
Physical experi-

ments 2
-Dynamics 4
Drawing 2

1

-Organic chemistry
0. c. experiments
-Zoology -
Botany _ -
Principle of fish: I 2
Fisheries zoology 4
Fisheries resourcesI 2

L CII2
-Mechanical

engineering -

Hydraulics 4

Electric engineering 4
Machine drafting

exercise S~

Fishing hoats ¢
Fishing machinery -~
Fishing meteorology 4
Fishing legislation -

Tisheries economics - |

Ontional
Units

SRR I R

‘2. Manufacturing Course

Subject ° Required Selective

Fisherics general -

Math. 10

Physics - S 4
#  experiments 2

Inorganic

- chemistry 2

4

_ Sﬁbjccx
History of fisheries

w ]

Required
Units

~ Fishing gear
Gear physics -
Gear material -
General fishing -
Occanography 6
Q. exercise 2
Principle of
fishing I 2
exercise of the
above 2
Navigation g
N. exercise 1
Navigation gauges 4
N. g.exercise 2
" Operation of vessels
: I 6
& II 2
” ‘exercise 3.
Liquid dynamics 2
Elect. wave E
enginecring - 4
Hygicnics in vessels 2
Seminar 2
Graduation thesis &
Subject " Required
Biochemistry =~ 2
» cxperiments 2
Industrial-
chemistry Ki
- Scasoning 2
Accounting -

Optional
Units

4

B SR S|

Selective

4

(continncd)
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‘Organic chemistry 4
o - experiments 2

.Analytical
chemisiry 4
# cxperiments 2
Muechaunical
engineering -

# cxperiments -
Electric engineering -
Manufacturing

machinery - -
Manufacturing m.

exercise -
Machinery drafting
“Thermo

engincering -
+Chemical

engincering -
FFisheries material
Applied physics
Physics

# experiments
Bookkeeping

ST S I

Fisheries legislation - g

3, Culture C.ou.rsc

Subject chﬁired
-General fisheries -
Mathematics .~ © 6
Physics ~

#  experiments
Organic chemistry
#  experinents

i

Zoology ST
#  experiments 2

#  exercise l
“Biogenesis. 4
# _ experiments - 2

!

#  cxercise

o

o =

}

Selective

Fisheries cconomy ~
Fisheries '
management -
Fisheries history = -
Manuflacturing
' machinery -
Microbiology &
»  experiments 2
Applicd _
microbiology -
Freezing, cold
storage 5
~# exercise 2
Fisheries
manufacturing I 7
# cxperiments 2
#  exercise 3
Fisheries
manufacturing 11 5
# experiments 2
#  exercise A
Seminar - 2
Graduation thesis 6

Subject
Botany 4
# experiments 2

# . bxercise 1-

Laud water -
# exercisc -
Geology -

2 exercise -~

“Microbiology - =

19

Genetics: -
Biology of {loating:

livings -

# exercise -

chu_ir_cd

Selective

Vo

e o ne DD e BD]

2

=

1
(continted)



Engineering for -
culture
#  exercise -
Fisheties zoology
#  experiments
¢ exercise
‘Fisheries botany
¢ experiments
#  ecxercise
Oceanography
#  exercise
Fisheries legislation
Fisheries economy
History ol fisheries
Physiology &
ecology
#  experiments

Research Organs

i

. JAPANESE FISHERIES

Fisheries resouirces I = - b
4

&

" Culture I

#  exercise
Culrure 11

#  excrcisc

 Culiure III

A. National Research Laboratories

#  exercise
Feed

#  experiments

Pathology

# cxperiments

#.  exercise
Seminar

Graduation thesxs

Ir-

O B — = 1D — B2 BRI B DD of DD~
\

‘Iisheries Experimental Station was established in 1929 by the Ministry
of Agriculture and Forestry, separating the experimental branch of the
Fisheries Training Center, the first independent vesearch organ on fisheries
in Japan. In 1949, to take its place, the following fisheries research institutes
were cstablished and next in 1952 Pearl Research Institute was newly
established.  All of these are attached. to the Iisheries Agency. '

Hokkaido Regional Fisheries Research Laboratory Yoichi, Hokkaidoe _

Tohoku Regional Fisheries Research Laboratory

Tokai Regional Fisheries Rescarch Laboratory
Nankai Regional Fisheries Rescarch Laboratory
Seika: Regional Fisheries Research Laboratory

Nippon Sca Regional Fisheries Rescarch Laboratory

" Inland Ssa Fisheries Rescarch Laboratory
Non-tidal Water District F: R. L.
Pear! Research Institute

. These laboratories have their own special ficld of resc:arch Tor instance,

Tohoku District F. R. L. lays stress on the study of skipjack, and Nankai

District F. R. I, pelagic tuna, and Seikai District F.R. [,
East China Sea and the Yellow Sea.
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fisheries research laboratories and universities the Tsushima Warm Current
Development Project is underway. In the fields of processing and chemical
study, these laboratories have their own features. For instance, Inland Sea F.

R.I. centers its study on-the prevention of pollution of Inland Sea water,
 On the other hand, such common subjects as vitamins in oil and fat,

protcin, retaining of the freshness, biochemical study of resources, etc. are
tackled concertedly by these laboratories,

B. Local Fisheries Experimental Stations

The prefectural governments ecstablished the fisheries experimental
stations and fisheries guidance centers in order to carry on the rescarch
closcly related to the special conditions of the arca and to give guidance
to the arcal fisheries. There are 59 of this kind of facilities altogether,
with 2,296 staffs. Many of these organs carry on research and give guidance
on such ficlds as fishing, culture and manufacture. Especially those in
Hokkaido, Chiba and Tokyo are cquipped with considerable number of
facilities and about 100 o 160 staffs each, while in such prefectures as
Tochigi, Gunma, Saitama which have no coastal line, the major activitics
of this kind of organ is limited to culture and consequently the number
of the staffs is less than 10 {as of Jan., 1952, Manual of Fisheries Experi-
mental Stations).

Aichi Prefectural TFisheries Experimental Station is the oldest one,
established in 1894. The ones in Ehime and Fukuoka were established in
11898, and ‘those in Miyagi, Chiba, Niigata and Mie, in 1899, the majority
of ‘them having been established in Meiji cra. ; o

- The first powered fishing boats cquipped with. internal combustion
engine was constructed for the experiment of skipjack fishing, by Shizuoka
Fisheries Experimental Station in 1906, and was named Fuji-maru, a sailing
boat of 25 gross tons, with 20 horse power. The first powered trawler
was operated in 1912 when Shimane Prefectural Fisheries Experimental
Station constructed the Yachihoko-maru (17 gross tons, 25 horse power),
and experimented on hand-operated netting off the coast of Oki Island.
The -first ‘mother-boat type of crab fishing was carried on in Kamchatka
and Alaska in 1920 by the Kurcha-maru, of Toyama Prefectural Fisheries
Training Institute.- Kurcha-maru succeeded in the experiment of canning
of erab using sea water to wash the c¢rab meat.  The contribution made
by these local fisheries experimental stations is indeed very great.

C. Private Rescarch Organs
Such big fishing companies as Taiyo Gyogyo, Nippon Suisan, and
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Nippon RCIZO have their own research institutes. The research institute

- of the Lion Oil and Fat Co. is engaged in the rescarch somewhat connected
with fisheries. Besides the above, there are Fuji Pearl Co. Research
Institute, Matoya Bay Oyster Culture Research Institute, etc.

- The Whales Research Institute was established in 1941, making its
start as Chubu Research Institute at first, and was reorganized in 1946 to be-
come the present institute. Since 1948 it publishes annual reports which are
known by the countries connected with whaling.

Fisheries Research Association was cstablished in 1947 with the help
of Fisheries Agency, and specializes in the economic. study of fisheries.
Nippon Jomin Bunka Research Institute is known for its study of data on
the history of fisheries,

Educational Facilities for Students from Abroad

Asian countries have one common problem, i. e, how to increase the
production and consumption of fish in order to improve the dietary life
and living standards of their peoples. With the concerted effort of the
United Nations ‘and its specialized agencies, they are striving hard to
mechanize .and organize their fisherie. :

The training of personnel is one of the basic needs for the develap- -
ment .of the fisheries industry. Fisheries education and an international
exchange of students and technical trainees are recogmzed as bemg of -
tremendous value in training personnel.

In various industrial fields, Japan received a total of 2,249 trainees
fromi - Southeast Asian countries. by the end of April 1960, of which. 160
were in fisheries. - They underwent training and cducation at the Govern-
ment’s Fisheries Reserch Laboratories and universities. Japan also dispatched
255 expetts to "Asian countries durmg the same -period, o[' which 25 were
engaged in technical guidance in fisheries.

Such exchange of trainees and specialists is done through the Asia
Kyokai. The Asia. Kyokai was established on April 9, 195¢ as a private,
non-profit and non-political orgamzatxon purported ‘to promote friendly
ties with other Asian nations in social, cultural, cconomic and technical
fields. It enjoys the full support of the Japancse Government and the
cooperation of a preponderant majority of Japan’s major industrial and
economic organizations and firms. The Japancse Forcign Ministry entrusts
- the Asia’ Kyokai with all the economic technical cooperation facilitation.

One of the” major problems foreign trainees experience is that of
1angu'1ge. In order to overcome language barricrs, they are recommended
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to attend the Japanecsc language class at the International Students In-
stitute.  This Institute is a private organization aiming at promotion of
international goodwill, makes arrangements for foreign students to study at
suitable schools, conducts Japanese classes and operates a hostel. The institute
received 1,623 students and 496 trainees from abroad by the end of April
1960. Many young students from abroad took Japanese lessons for a
year. and then studied fisheries at varjous universities and laboratories,
from which they graduated with honors. -

Some of the Japancse universities show spccml interest in reccwmg
- students {rom abroad, and there is a tendency among university authorities
10 welcome those students who wish to major in fisheries in Japan.

Forcign Trainees Specializing in Fisheries
(Period 1 April, 195¢~April 30, 1960)
Country _ Country
India 27 Viet-Nam 16
Pakistan 5 Cambodia 4
Ceylon 10 China 20
Burma 1 Nepal _ 1
Thailand 16 Egypt 2
Indonesia C % Korea j
Philippines 13 Sarawak 1
Malaya 3 Other 8
Singapore 6 " Total 160
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RESOURCES IN JAPAN

Outline of Research System

Fisheries products held an important position as food in Japan from
old days. = Although livestock production has been encouraged since 1900,
because of the geographical condition in Japan, 70% of animal protein
the people consume is still derived {rom the fisheries products. Therelore
innumerable number of species is being utilized as food and the number
of fishermen is also great. For these fishermen, all of the seas surround-
ing Japan furnish important fishing grounds. Both the government and
the people arc keenly interested in the status of fisheries rcsources. The
biologists specializing in fisheries are conducting 1csc1:chcs on major lishes
with the cooperation of fishermen, :

Methods of Research

The rescalch methods are divided into three groups: 1) Statistics of
the catch 2) Biological research and 3) Occanographical investigation.
Each group is [urther divided into many scctions, but description of detail
is omitted here since it is along the same linc of theories advanced by
many scholars in the world. Thc extensive data -are collcctcd.from the
following sources.

a) At hundreds of markets at ﬁsh landing places the members engaged
in either statistical or biological researches conduct the research,

b) Scores of governmental rescarch boats and hundreds of fishing boats.
specially designated for the research purpose are accomodated for the-
biological rescarchers.

¢) Tens of thousands of major fishing hoats send in l(.pOllb wlnch are
collected and tabulated.

d) Temporary 1eports arc filed by the general fishermen, marine products
processing dealers and sales people from time to time.

¢) Reports are sent from the research instilutes, 1:11]0[‘1t011(.b and culture
ponds :

The above dafa are cxamined and collected at cach stage by rescarcl
agencies and then organized at the Fisherics Agency, finally. The Agency
can take whatever siep called for to conserve the fisherics resources after -
cxammmg the reports and supcrwsmg Lhc status of resources.
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The reports, by cach specie, are given out for further examination
and study. . '

Research Organizar,ion _

There are 8 National Fisheries Lahboratories (one of them is for fresh
water fisheries, another for inland sca fisheries) under the Research Divi-
sion, Fisheries Agency, and the fisherics universities and private laboratories
which cooperate with them.  Also at local level, there are 45 prefectural
fisherics cxperimental stations which are engaged in the study of local
species, but keeping in close contact with each other. '

The Statistics and Survey Division, Ministry of Agriculture and Forestry
has 49 local offices and hundreds of branch offices ac major fish landing
places engaged in rescarch on the amount of catch and the efTorts of catch,
providing great contributions to research in fisheries resources.

Organization Chart of Fisheries Resource Researches

Eisheries
Agency
Research National Prerectural o
Diff?.s'/bn, Frsheries Fisheries Fishing
Fisheries Research Experimental Boats
Agency : /gborefories | | Stations
: Y_ // . ]
“Universities
N
Privefe |
Research |
Laboratories
— : Regional Bﬁanc/?&
Stafistios =————"| picss oF Offices,
Division, 7. g{/%g m:DSfVand : gfv%ﬁggﬁgy iy
| ‘MAE. wary U MAF. i

127



JAPANESE FISHERIES

The above research organs have their rescarch boats as follows: Fish-
eries Agency, three research boats, 1] boats belonging to the National
Fisheries Laboratories (which include a 257 tonner, 225-ton, 220-ton, 183-
ton and 10-83-ton boats), besides the twenty boats were rented. Local
governmental offices, experimental stations and universitics have more than
100 boats altogether. The Toko-Maru, of the Fisheries Agency, is as big
as 1,000 tons. These boats are engaged in the special phase of the study,
either on the conditions of the sea or biological status, and. major data on
the resources are derived with the cooperation of the fishing boats through-
out Japan. Scientific analysis of fisheries activities of these boats constitute
the major part of research on resources.

A Few Examples of Research on Fisheries Resources

The following are a few examples of the research conducted on the
resources of fishes, not only those found in the Japanese waters, such as
sardines, herring, mackerel, yellowtail, Pacific saury, squid, ete. but also
those found in pelagic seas such as tuna, whale, king crab, salmon, trout,
etc.

Sardine

- The sales slips at fish landing markets are collected by the statistical
researchers of the Ministry of Agriculture and Forestry to.be organized
into’ the Catch Statistics.- The biological research -is also conducted by
both national .and local fisheries Jaboratories and experimental stations. In
the major fish- landing markets the statististics by samplmg method is
‘compiled, not only by collecting slips of sales,

On the sea, - 1] research boats belonging to the natmnal ﬁshcnes
institue arid the prefectural experimental stations boats’ cooperate in con-
ducting the hiological and oceanographical rescarches. The members of
the fisheries laboratories and cxperimental stations who get on -board the
fishing boats also collect scientific-and statistical dala. Pcnodtcal rescarch
is conducted at spawning grounds. :

General occanographical rescarch, (’:ombining objcctivcs other than
fisheries is conducted by the Hydrographic Division and Marine Melecoro-
Iogical Observatory of Transportation Ministry. The statistics on - catches
is compiled by the Mlmstry of Agriculture and Forestry and the data on
general occanographm research, by Transportation Mmistry The national
fisheries laboratories and the prefectural fisherics experimental stations.
make report on the fisheries resources to the Fishceries Agency, - The fisheries
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universities and colleges parucipate in these siudies, while conductm;_., their
own researches independently.

Salmmz

. The salmon ﬁsherlcs in the North Pacific are operated by factory-ship
type fleets. The biological rescarchers of Research Division, Fisherics
Agency, who get on Dboard the lactory-ships conduct the statistical survey
and oceanographical and hiological researches. The rescarch hoats of Fish-
eries Agency and national fisheries laboratories conduct the biological and
occanographical researches separately. The data are collected by the fish-
eries laboratories and Fisheries Agcncy, to be or gam?cd by Fisheries Agency
finally.

In the ne:ghbonng waters in Hokkaido the National Fisheries Labo-
ratory and Hokkaido Fisheries Experimental” Station cooperate in operat-
ing the research boat, and the rescarch members also get on board the
fishing boats and conduct the biological and oceanographical investigations.

The National Fisheries Laboratories and the salmon and trout hatch-
eries cooperate in the study of salmon and trout which come upstrcam in
the Japanese rivers determining the number, by collecting the roes and
letting them hatch, so that number of the young salmon and trout going
back to the sea can be estimated.

The number of catch in the nearby seas of Hokkaido and the parent
fish caught in the rivers are collected by the Statistics and Survey Division
of Ministry of Agriculture and Forestry and are published.

The stafls of fisheries universities and colleges and private rescarchers
participate in the above research 'md they also conduct their own rcseaches
on fisherics resources,

T’Vl_z ale

- The members of Rescarch Divison, Fisheries Agency, and the private
research institutes who are dispatched to the coastal depots where the
bodies of whale are disposed of conduct the biological study and statistical
survey of whales caught in the Japancse coastal waters. The whales in the
pelagic waters are caught by the factory-ship type of fishing, and their
statistical and biological studies are made by the members of the Rescarch
Division, I'isheries Agency, and private 1‘csea1ch institutes who get on board -
these factory-ships.

Universitics also concluct thexr own biological 1esealchcs along wnth
the above. :
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Bottom Fish in the East China Sea and the Yellow Sea.

The samples which were selected by the random sampling method out
of the catch of about 800 fishing boats which go out to the East China Sea
and the Yellow Sca arc sent to the national fisheries laboratories, where the
universities and the prefectural fisheries :.).pcmment'll station staﬂ‘s '1150
participate in biological study.

mental stations and universitics are also cngdgcd in the hiclogical and
oceanographical studies at the fishing grounds.:

The catch statistics are compiled by -collecting the sales slips and -
sampling of the catches landed at the fishing ports. -

Outline of Fisheries Resources in the Adjacent Waters of Japan

The following is an outline of the recent studies made on the 10
important fisheries resources along the coast of Japan. Naturally the re-
sources are not limited to these ten, but it is difficult to give suflicient
explanation on the rest of them using only the data collected in Japan.
The following account is given on a few necessary items only.

(1} Sardine

Sardinia melanosticla (TEMMINCK et SCHLEGEL)
A. Conservatlon Management Units,

Population: Sardinia melanosticta is handled as one population in the
controlling of fisheries resources. :

Age Composition: Percentage of the age composition of catchcs is
shown in Table 1.

B. Size of Conservation Management Units .

Geographical range: Szudmcs are caught in the cmshl waters all
around’ Japan.

C. Life history, ecology and behavior of the fish constituting the resources

Age of maturity:  Their maturlty begins in full one year birth (body
length 12-16 ¢cm) and is completed in full two years (body lcngth 18 cm).
The sex ratio is almost 1:1.

Spawning:  The ‘most important spawning grounds arc located around
the Goto Islands off the north-western coast of Kyushu., There are also
other spawning grounds, in the Japan Sea south of Noto Peninsula and
along the Pacific coast south of Boso Peninsula. The spawning scason
comes earlier in the south (December) and later in the north (June); "The
optimum water temperature for spawning is 13°-17°C, In spawning season
the fish move deep in the day time, but they come to the surface in the
evening twilight. Spawning takes place [rom 8 to 10 o’clock in the evening.
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Number of cggs spawnin

old (16 cm) is about 20,000,
mately 100,000 cggs.

Development and Growth:  Eggs are hatched in about 60 hours (2-3
days). Hatched larvac are 3.2 mm in length. In 3-4 days later, they grow
to be 5mm, and at the time of scale formation, 35 mm; in 3 months, 50—
60 mm; at the time of taking adult shape, 75 mm; in 6~7 months after
the birth, about 100 mm; in one year, 120~160 mmy; in 2 years, around
180 mm, in 3 ycars, around 200 mm, in four years, around 210 mm.

Longevity: The longevity is considered to be 4 years or there about.

Migration: Eggs spawned and larvac hatched in the adjacent waters
south of japan are carried along by the current. When they grow strong
cnough to swim (5-6 cm) they begin to run up northwards to look for food
till August or September. In autumn and winter they come down south-
wards. When they grow more than one year old, they again go up
northwards to look for food in spring and summer. - They then come
down south to spawn in autumn and winter,

D.  Fishing Intensity : _

Production: The production of sardine, with a peak of 1,600,000 tons
in 1936, gradually declined. But since 1945 it has been showing an in-
creasing trend.  As to the reason for such phenomenon, it is said that their
spawning grounds, which once moved to the north causing the reduction
in the suitable spawning grounds have now been extended to the south.

Effect: The total decreasing rate of a group is 60-7022, of which 17%
is estimated to be the effect of fishing., (1942} :

E. Feeding ' : :

Food: Larvac and juvenile fish feed on zooplankton, When they
grow a little older, they cat phytoplankton in addition to zooplankton.
Adult fish intake chiefly diatom plankton in the waters.

Literature: '

1. Progress Report on Sardine Pnpulatioﬁ Investigation (1949-1951). Tokai Regional Tisheries -
Research Laboratory, 1953, ]

2, Progress Report on Sardine Population Investigation {1952), Tokai Regional Tisherics
Research Laboratary, 1954, :

3, Elements of Fisheries Resources (1949), . By Hiroaki Aikawa. : _ _

4, Concerning Stock of Sardine (1942), by Morisabure Tauchi, in Bulletin of the Japanese
Society of Scientific Fisheries (10) 5. .

5. Tishing Conditions of Yellowtail around the Goto Islands, Nagasaki Prefecture and Ajiro,
Izu (1934), By Uda and Honda. Bulletin of the Japanese Sociely of Scientific Fisheries (2} 5.

g The number of cggs spawned by l-year
but a bigger ones (over 20 cm) spawn approxi-
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Table 1. Age Composition of Sardines Caught in Pacific Side in 1053
A. Northeastern Coastal Waters of Japan
: . (In metric tons)
Age 0 1. 2 -3 . Total
Casch 6,873 3,236 8,396 76 18,547 -
Catch ratio 57.12 17.585 45,99 .29 10084

B. Middle Constal

Waters of Japan -

(In metric tons)

Age 0 1 2 | 3 | Toul
Catch 755 532 1,155 5 ! ERTa
Catch ratio 30. 9% 21,79 ‘i'i 204 3 0.2% | ll)(]

Table 2. Sardine Catch by Type of Flsheries in 1958
Tvpe of fisheries. Metric tons Percentage

Surrounding net 76,586 56.04

Beach seine and boat seine 3,084 2.25

Gill net 42,693 31.24

Set net 8,355 6.12

Lift net 5,866 |- +.30

Angling and long-line : — =

Drag net ’ . — —

Others 70 _ 0.05

Total 136,654 100, 0¢
(2) Herrmg

Clupea pallasic (cuvier et v: \LE\(JFN\*FS)

A. Conservation Management Units

Population: Herrings are found in all waters around Honshu, Hok-
kaido and South Sakhalicn, but they are treated as onc. population for the
purpose. of conservation management. There are two or three small popula-
tions, although small in number, which migrate ‘into lakes to spawn,
B. Size of Management Units :

" Geographical range: They are caught in the waters 1round sauth
Sakhalien and. Hokkaido, especially in waters north of S}nkumn, Hokkaido.
But they used to be caught in waters north of Yamagata Prefecture - on

“the japan Sea before and in waters north of Miyagi Prefecture in the

Pacific as well. ' '
C. Life History, Lco!ogy, and Behawor

Age of maturity: The mature individuals occupy 10% ol 3-year old

group; 30-602 of 4-year old group and 100% of 5 and older age groups.
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Their body length in maturity ranges 26-30.5 cm.

Spawning: The spawning scason lasts from March to May, carlier in
the south and later in the north, The water temperature for spawning is
higher in the south (5°-6°C) and lower in the north (3°C). As the spawn-
ing season approaches, herrings gradually come up to the surface of water
and move on toward the shore. In the spawning season they approach
the shore in shoals and spawn on sea-weeds and others.

Number of eggs spawned: The number of cggs spawned by a 4-year
old is around 40,000, However, bigger fish gencrally spawn more cggs than
smaller one, even if they are of the same age group.

Development: At water temperature of 7.3°-8.4°C, eggs arc hatched
in 20-22 days. In 5-7 days after birth, their volk is consumed and they
grow up to be 9-10 mm in length. They grow to be 2.5 cm in one month,
4cm in 2 months, 7cm in 3 months, 10cm in 6 months, 15cm in one
year, 22cm in 2 years, 26 cm in 3 years, 29 cm in 4 years, 30.5cm in 5
years, 32cm in 6 years; 33 c¢cm in 7 years, 34 cm in 8 ycars, 345¢cm in 9
years, 35 cm in 10 years,

Longevity: Their longevity is § years, but some were found to be
around 16 years old, _

Migration: The young herrings grow up in the Okhotsk Sea. Then
they come down south in autumn along the Pacific coast. . Next year they
go up northwards and enter into the Okhotsk Sca in summer. In autumn,
they migrate south along the Pacific coast (the n()rthcrn part of Honshu)
again, and then return to the Okhotsk Sea next summer. Some of them
(3 ycars old) come to the coast of Hokkaido ‘and south Sakhalien are
called spawning or spring herrings, but most of them stay in the Okhotsk
Sca.  After spawning scason they migrate to the northern Okhotsk Sea,
and then come down south into the Japan Seca in ]anu'n)'r and’ February.,
During the migration, 1hcy are caught cither as spzmg (spawmng) herring
or as summer (immature) herring.

D. Tishing Intensity

Production: - Ahout 780, 000 -metric tons of herring catch in 1913 was
the highest record in the past, and about 40,000 tons was the lowest. The
recent production ranges 35,000-38,000 tons. n

LEffect: Herrings are caught by set-nets and gill-nets, The numbers
of set-nets "and gill-nets are given in Table 4. .The catch of herring de-
. pends upon the recruitment amount and various environmental [actors.
The recent poor catch is considered to be due to the shift of the optimum

spawning ground in Hokkaido up to the north,
E. Feeding
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Food: The herrings feed chiefly on zooplanktons such as Copepoda
and Euphaucia.  Most of the stomachs of herrings which come up from
bottom and middle strata of sea are empty, Then they begin to look for
food and cat a great guantity until about 6 days before spawning. In
about 16 days aficr spawning they begin to feed again and become fat,
and are called fat herring, Akta mackerel, greenling and starfish like to.
eat herring cggs.

Table 4. Type of Fishing Geurs Used for Herring Fishing

J\mds LI CE mu | Js i 1957 | 198
Numimr oJ set nets } 602 ’ l D‘»'.'i i l Uﬁl ? HJ? i Gal; M741_;
Number of gill nets 175 E 917 ] 9,555 : 10,9689 10,536 1 4,948

Total : L 077 1,942 10 J95{ 11,866 | 11,144 | 9,363

Literature:
1. Herring lnhmg dnd Iis Biological Study (1932), by Akio Ishida,

2. Recent Poor Catch of Spawning Herring in Hokkaido (1942), Japan Scientific Somctv
Report (17) 1.

(3) Yellowtail _
Seriole quingueradiata (v.5.)
A. Conservation Management Units

Population: As the unit of conservation management, they are con-
sidered to belong to one population.

Age. composition:  The age composition of )ellowtml caught annually
in Sagami Bay is as follows: 1 year old, 169; 2-year old, 2194, 3-year
old, 309, 4-ycar old, 259 (Aikawa, 1949).

B. Size of Management Unit: - The size of populatlon is est1mated to be:
125,616~805,625 tons (Aikawa).
C. Life History, Lcology, and Behavior

Age ol maturity:  Some mature alter two years, but mostly after 3.
years, _ _ C
Spawning: The spawning grounds are located in coastal waters of the:
southern J':pzm Spawning scason begins in February in the south -and
ends in June in the north. : : '

Growth rate:  They reach 3cm in. lcn«rth in 2. months after Dbirth;
15cm in 4 months; 20 em in 6 months; 30 cm (1 kg) in-one year; 40-30¢m
(3-4 kg) in 2 years; 60-70cm (6-7kg) in 3 years; 70-80 cm (8-9 kg)

4 years,

Migration: Optimum water temperature is 14°-17°C,  They swim

[ast when they seck for food, slow down in spawning scason. The highest.

135



JAPANESE FISHERIES
specd averages 49 sea miles per d’l}, and in ordinary times they swim
about 10 sca miles a day.
D. Fishing Intensity

Catch:  The total catch in 1890 was 15,000 tons. The recent rf:cord
is approximately 50,000 tons. (See Graph)-

They are caught all the year round in southern part of J'lp'm and in
northern arca bigger oncs are chicfly caught in summer. The set-nets,
trap-pockets, long-lines, and pole-and-line fishing arc used
E. Feeding

Food: They are animal [eeders. The adult feed on anchovy, sardine,
horse mackerel, and mackerel. The larvaec and juveniles cat . pelagic
crustacea. Since the larvae and juveniles live under floating-weeds they
are often caten by other fish. On the other hand the adult are eaten
by porpeise and dolphin. ' '

Literature:
1. Yellowtail and Its Fishing (1953), by Tomonari Matsushita. Fisheries Science Library
Series No., 6. '

2. Concerning Stock of Yellowtail (1940), by Morisaburo Tauchi. Bm’lc{iu of the Japanzse
Society of Scientific Fisheries (9) 3.

(4) Mackerel

Mackerel includes the following two species: Japanese mackerel (Pneu-
matophorus japonicus  houttupn), and Japanesc spotted mackerel or southern
mackerel (Preumatophorus tapeinocephalus BLEERER).

A. . Conservation Management Units :
.- Population:”  Japanese mackerel are caughl in all coastal waters around
Japan, in the Yellow Sea and the East China Sea. Japanese spotted
mackerel or southern mackerel are abundant in waters around southern
Japan. As thé unit of conservation management, cach of the two species
is regarded to constitute one population.

B. Life History, Ecology and Bchavior

Age of maturity: © Some of them mature in 2 years after birth and

the rest after .3 years..
_ Spawmng The spawning-area ranges all the coastal waters of ]apan.
- The spawning seasons covers [rom April to June, carlier in the south and
later in the north. Spawning water temperature ranges from 13.5° to
21°C, the optimum temperaturce being 18°C,

Number of eggs spawned: The number of intra-ovarian cggs of a
mackerel is ctnnaled to be 300,000-400 000, and -they are spawncd in 4
or 5 times. '

Development : At 20 C. the epgs arc hatchcd.m around 50 hours,:
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In 6 months or one year they grow to be 12-20 em in length, and in 2
years, 25-30 cm; in 3 years, 30-34 cm; and in 4 years, 34-38 cm. Most of
the commercial fish belong to 2-4 years old,

: but quite often 5 and 6 years
old are included, E :

Migration:  Japanese mackere) live in waters of 7° 1o 23°C. and the
optimum water temperature s around  10°-20°C,  Japanese spotted mack-
erel live in warmer waters of 15°-28°C. Young fish of both specics live
in warmer waters than the adule. When the Japancse mackerel leave the
southerst waters, the spotted mackerel show up there. Both of the species
migrate in shoals, Those under 1 year old and I-year old groups swimin
separate shoals, while 2-year old and above live together, In the spawn-
ing scason they form dense shoals and . come to the surface of water,
Japanese mackerel go up north during spring and summer, swimming
through the surface layer; and late in autumn ard early in winter they
come down southwards through the bottom strata.  They winter in coastal
waters of southern part of Japan. Japanese spotted mackerel mostly leave
the Japanesc coastal waters in winter and go down southwards.

C. Fishing Intensity _

Catch:  In the pre-war years mackerel catch exceeded 100,000 tons,
but after the war in 1946 it dropped to 60,000 tons, However it improved
gradually, amounting to 268,000 tons in 1958, The percentage of spotted
mackerel was less than 30% of the total (See Graph).

Effect:  Stick-held dip-nets used to be used, but now fishing motor
vessels with improved surrounding nets and with Hane-zuri {a type of
angling) arc being used.  With regard to the fishing effect, there is no fear
of over-fishing of Japanese mackerel, It is also believed that Japanese
spotted mackerel can be exploited without harm in the East _China' Sea
and the Yellow Sca. ' '

D. Feeding . : )

Faod: They live on pelagic crustaceans, small squids and small fishes

such as sardine-and sandlance.’ -

Literature: '
Ecology of Mackerel (1953), by Hiroshi Kasahara and Dideo Tio, Fisheries Science Library
Series No. 7. .

()] Pacific saury

Cololabis saira -(BREVOORT})
A. Conservation Management Units _ _
 Population: Pacific saury in Japan are regarded as a single popula-
tion in the conservation management.
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B. Size of Population Management

Geographical range:  In the Pacific they arc caught in waters fmm
the Kurile Islands down to the Oninawa Islands (25°N, 136°L),
C. Life History, Ecology, and Behavior

Age of Maturity: They mature in 3 years alter birth ancl saury over
27 cm (3-4 years old) can spawn.

Spawning: - In the the spawning scason Lhcy come necar the coast.
They spawn 700-900 eggs at a time, twice or three times during the scason
The spawning takes place in the south of central Japan, from November
to the next June. In the northern part of the spawning area it takes place
in Novémber and June and in the southern part, in March, The optimum
water temperature for spawning is 15°-18°C,

Devclopmcnt‘ At 15°-16°C. eggs are hatched in 10 hours. Juveniles
(7mm in length) and young fish arc carried northwards by sea current
as far as norshern waters of Japan,

Migration: Those under 1 year old in adult form arc found nearly
always in coastal and offshore waters. They gradually move northwards
from there. During southward migration of adult fish (25 cm or more)
along the Pacific coast, they form dense shoals. In August, they appear
in' the northern waters. They gradually come down southwards and reach
the central part of Japan around November. These large shoals are mainly
fished on a commercial basis. But in the Japan Sea, the migration of adult
fish (25 cm or more) is very small in scale. They appear in the southern
waters of the Japan Sea in spring, then they migrate northwards and reach
the waters off the west coast of Hokkaido in summer. The optimum
temperature -is  15°-24°C. - They arc typlca] pchglg spcc1es and rarely
descend deép cven in the daytime.

Length composition: Before the war therc were two classes in the size
distribution of Pacific saury, those reaching 25c¢cms and the other 29 cms.
But after the war these distinctions disappeared and there is now a new
single class which reach 26-27 cms, mainly due to the inercase in produc-

tion of the younger groups (25 cms). :
D. Fishing Intensity .

Catch: Their photoaxis is strongly positive.. But in their spawning
season their reaction is weakened to some extent. Before. the war, the
production by drift net with fish lamps amounted  to 10,000-20,000 tons,
but after the war the use of stick-held dip-ncts with fish lamps taking
advantage of the strong photoavns nature. increased: the plOdUCUOn by fifty
times, reaching 575,000 tons in '1958.

" The amount of catch per. boat by drift nets f‘or 1932 avcragcd 17.5 tons,
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but .under the stick-held = dip-nets method it averaged 114.6 tons in 195}
and 230 tons in 1938,

Effect: Despite the increased exploitation by the dip-nets fishing method
the present production can be maintained without fear of overﬁshiﬁg.
E. Teeding

Food: Adult fish predate pclaglc crustaceans, mainly diatoms,

Literature:

"Study of Pacific Saury (1952), Hirgshi Kasahara and Norm Otsuru, Fisheries Science Library
Secries N, 3.

{6) Tuna in Japanese Wa.ters

Dominant species among tuna canght in the Japanese waters are the

[ollowing two species:
(1} Albacorc; Germo germo (LAGEPEDE)
(2) Tuna ov Blucfin tuna; Thunnus orientalis (TEMMINCK el SCHLEGEL)

Although there are a few more kinds of tuna caught in the japanese
waters they are small in production.

A. Conservation Management Units _

Population: Albacore and PBluefin tuna in the Japanese waters are
now considered to be a single population respectively, from the point of
management unit.

B. Size of Management Units

Geographical range: (1) Albacore——Thcy are caught in almost all
waters between the east coast of Japan and 180°E and also between 40°E
and 25°N. {9) Tuna (bluefin})—They are caught in all the coastal waters
of Japan and in the high seas surrouncled by the lines of 150°E and 25°N
and the coastal line of the lslands of japan.

C. Lifc History, Ecology and Behaviour

Fishing season: (1) Albacore—In.the waters near the Midwa§ Islands
big Albacore are caught during November to March and in the Japanese
northern waters small albacore are caught in July and August (2) Tuna—.
Along the Pacific coast of - Japan, big tuna are caught in winter in the
waters south of the central part, and in summer, in waters north of the
central Japan. In the Japan Sea tuna of medium size are caught in spring
~aud summer, Sm'tll tuna are caught in all coastal: waters all the year
- round,

Body wclght Th(.. body weight of cornmerdial fish is as follows.
Albacore—small type, under 10 kgs, big type, 10-30 kgs. Tuna—small type,
under 20 kgs, medium type, 20-100 kgs, big type, over. 1100 kgs.

Spawning: The number of intra-ovarian eggs of a fish is exceedingly large:
Albacore, 300,000 cggs and tuna, 1000 000 eggs. The spawning ground
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of albacore is considered to be in the waters off the Midway Islands and
that of tuna located in the waters south of the sub-tropxcal front.
D. Fishing Intensny

Catch:
AV(';ragc of . !
1921-1925 1953 L
Albacore 11,250 tons | 51,675 tons 46,327 tons
Tuna i 22,500 tons 17,580 tons 21,092 tons

Effect: No remarkable increase can be foreseen in the production of
tuna, but with improved techniques and gears the catches of albacore have
greatly increased in recent years.

E. Feeding .

Fooct: Both albacore and tuna are animal feeders, eating many species
of fish and others, In the stomachs of the adult, there can be found a
considerable number of juveniles and young fish of several species.
Literature:

!. Chart of Annual Fisbing-ICondilions by Tuna Long-line Fishing (1954), Nankai Regional
Fisheries Research Laboratory.

2. TFish Market Data No. 1, 1951, Nankai Regional Fisheries Research Laboratory.
3. Fish Market Data No. 2, 1952, Nankai Regional Fisheries Research Laboratory.

(7) Bottorn Fishes in the East China and the Yellow Sea.
A. Conservation Management Units

Population: Fishery resources in the Rast China Sea and the Yellow
Sea consist of more. than 250 cconomically important bottom fishes, but as
far as the units of management is concerned, they are treated as a- single
unit. :

B. Size of 1 \Ianagemcnt Units :

‘Geographical range: Bottom fish resource as a wholc in thesc watets
behave mdepcndcntly from those in thc 'ld_]a(:(‘l’lt waters, and do’ nnt prac-
tically ‘mix with other resources.

C. Life History, Ecology and Behavior :

Most of these species spawn in the coasnl waters, and their larvae
and juveniles grow there. Adult fish shows feeding migratory habit going
toward the open sea, cach species adhering to its own route. Movements
of bottom ﬁsh as a whole arc very complicated -md all of thcm are caught
all the year round in all the fishing grounds
D. Tishing Intensity

Production: The productlon in 1940 was 200,000 tons, but it dropped
to less than 20,000 tons in 1945, The present- production has been' restored
to the pre-war level. Catches in 1958 by otter trawlers were 17.000 tons
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and by two-boat lrawlers 334, DDO tons, totalling 351,000 tons, The number

of actual fishing. units operated and the catch per unit for 1958 - were as
follows :

| ‘ ' Unit number I Catch per unit

"Otter rawlers 46 383 tons
i - 398 840 tons

Large trawlers

Effect: Most of the fishing boats stay in ports in july and August.
The Japanese fishing flcet operating in these waters has reached the level
of pre-war years. Since the total production amount has not decreased,
the level of production can be maintained, but it will be more profitable
aot to increase the number of beats. Biological research on the specics of
fish constituting the rescarch is bcmg carried out.

'E. Feeding

Food: Most of hottom fishes arc either necton or benthos feeders and
generally animal eaters, Larvac and juveniles of any species are largely
predated by adult fish of other fishes. Among the bottom fishes the com-
- petition for existence is so great that the pt)pul'mon is mtmdcpendcnt of

cach other.
Literature:

{. Study of Bottom Fish Resources in the East China Sea and the Yellow Sca, 1953,
Scikai Regional Fisheries Research Laboratory.
2, Present Suuauon of Dottom Fish Resources, Fisheries Research Assucxauon, 1034,

(8) Bottom Fishes in Japanese Coastal Waters

A, Conservation Management Units

‘There are a great many. species of fish in the J'\panese coastal waters
and dominant species vary according to the fishing grounds. . But as the
“ainit of management, they are treated as a-single populm‘:on.

B. Size ol Management Units '

Geographical range: They are distributed in waters less than 200
meters in depth around Japan, although in some areas in waters of 500
‘meters deep.

‘C.  Life- History, T(,ofogy and Behavior ‘

They come near the shore in their spawning season and  then Jleave
there after spawning. * They are resident inhabitant showing little migration.
Most of them maturé in onc or two years after birth and spawn in spring or

summer, 1-3 year old are the important class for the commercial fisheries.
D. Tishing Intensity :
" Production v Fishing is being c:'urmd out mwml\* b\; IllLdlul“ sized
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trawlcrs, ‘Production in 1944 was 45,000 tons, the lowest in the past 20
years, but it gradually improved to exceed 500,000 tons recently.

Fishing intensity: After the war, the total production and the catch
per boat has increased. The number of fishing boats in the jnpancsc
waters was 2,836 in 1951, gradually decreasing to 1958's 1,409.

Effcct: Medium trawlers in Japanese coastal waters is apt to cause -
friction with the other types of fishing so that the government discourages.
the inercase of -mc\ curtails the numbcn of the f{ishing boats of this Lypc
Literature:

" Statistics on PFisheries Production by Trawlers in. the ' Japanesc “’dler.s {1952), Ministry ‘of
Agriculture and Foresiry, Statistics and Survey Division. . :

() - -Squid :
Owmastrephes 's!am:'_n pacificus (STEENSTRUP)
A. Conservation Management Units :

Population: They are caught in all the coastal waters of Jap’tﬂ but
a1e ‘treated as one unit 0{' conservatian management.
B. Size of M'magement Units

The upit consists of both summer and winter spawning group. The
size of the summer spawning group is anly 10-209 of the winter spawn-
ing group. - )

C. Life History, Ecology and Behavior .

Spawning: Males and females in the spawning group arc almost
equal in number. The number of eggs spawned by a squid is around
500,000. The summer group spawn during June to August in the south
and during July to Scptember in the north, The watér temperature is
around 23°C. Winter group spawn during January to March in the south
of central Japan and the water temperature is over 10°C. They do not
~spawn in the north. The body (mantlc) length reaches 7 cms in 2 months
after birth; 15cm in 6 months; 20 cms in 8 months; 21 cms ln 9 months;
22 cms in 10 months; 28 ¢cms in 11 months 'md 25 cms in 12 months.” They
mature in one year and dic after -;pawmng

 Migration: In the daytime. they swim in a layer of about 100 meters
deep and come up to the surface layer at night.  During autama and
winter they go southwards from Hokkaido down to Kyushu, In spring
they move northwards from the south “and reach Hokkaido in summer.
Some groups ‘arc resident and do not migrate, . The maximum s,pccd of
their migration is known to be 10 sea miles a day.
D. Fishing Intensity -

Production: . The productivity of the populanon has increased mccntly
Formerly the average annual catch was around 100,000 tons, but it has
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reached 400,000-600,000 tons, which would be 5-152 of the total popula-
tion,
E. Fecding :

Food: They arc animal feeders and live chiefly on sardine, small
mackerel and pelagic crustaceans, mostly on sardine meat, but no hottom
fishes. They f'rcqucntly prey on cach other,

Literature:

Research Repert on Squid Pepulation, No. 1 (1953), Hokkaido Regional Fisheries Rescarch
Laboratory.

(10) King Crab

King crabs in Japanese waters include the following three species:

Paralithodes camishatica (T1LESTUS)

Paralithodes brevipes (BRANDT)

Paralithodes platypus (BRANDT)
A. Conservation Management Units

Population:: King crabs are canght in the Japan Sea concentrating in
the waters of the northern part of Hokkaido as one center as well as in
the Okhotsk coast (Sakhalien group); and the other group is distributed in
the coastal waters around the South Kurile Islands and in the Pacific coast
of Hokkaido. But these groups are treated as a single conservation manage-
ment unit.
B. Size of Management Units

Georaphical range:  The important area of their distribution covers the
whole offshore waters around Hokkaido and alse the Japan Sea waters,
C. Life History, Ecalogy and Behavior

Spawning: Both male and female crabs attain their. maturity when
their carapaces get to be 10-12 cms or more in breadth. The sex ratio is
2 (malc) to 1 (female). They spawn late in April—mid-May in the south
and a little later in the north. The berried crabs carry 100,000-270,000
eggs. The fishing season in the northern part of Hokkaido is from March
to July, while it is from March to August in the southeastern coast c_)f
Hokkaidoe, In the first half of the fishing scason, females discharge their
zocas. Then after copulation, females leave offshore embracing  fertilized
eggs., This period is the best fishing scason. :

- Development: ~ Zoeas molt several times and metamorphose.  They
attain their minimum adult size at 10 mms in carapace breadth. As a
result of culture experiments it is estimated that it takes 47-84 days to
attain this size, and that their survival rate is-about 2%.

Movement: When Jarvac attain the minimum adult size through
pelagic life, they begin to descend to the bottom of the sea. As they
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grow they migrate to deeper waters and come up agam to shallower waters
in spawning season. : '
D. Fishing Intensity .

Production: The avengc ‘annual productlon before the war (1r0und
'1940) was 20,000 tons. But after the war it declined  greatly. The pro-
duction in' coastal waters in 1958 totaled 8,000 tons.

Lffect: For ‘the purpose of conservation, fishing of malc cr'lbs of
under 150 mm in carapace breadth and all female crabs arc prohibited in
the waters around IHokkaido, and at the same time, lhe use of glll-nets
with meshes of 45 cm or less is restricted.

E. Feeding

In zoca and ghucothoc stages they live on pelagic organisms, but
when they attain the adult size, they feed on organlc matter near the
bottom such as sea cucumbcr shellfish and seaweeds. :
Literature: : :

King Crab and Their Fishing (1949)., Sakae Sato, Fisheries Science Library Series.
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THE OUTLINE AND THE PRESENT SITUATION
OF THE FISHERIES FINANCE

Outline of Fisheries Finance

The following four types of finance are heing adopted in the fisheries:
1.. Qity banks, long term credit banks, local banks and other commercial

type of finance by the general [inancing organs.

2, Central Bank for Agriculture and Forestry—Prefectural Fisheries Co-
aperative Federations—City, Town, Village Fisheries Cooperatives.
3. Development Bank and Agriculture, Forestry and Fisheries Finance

Corporation. S :

4. The pre-modern private financing by brokers, mutual and financial
guild or association, usurers, and friends and relatives, etc.

The first type of financing is given mainly to big cnterprises or those
belonging to the upper class of medium and small scale fisheries entre-
preneurs (usuadly in juridical person). The equipment (und is financed
by the two long-term credit banks, and the operational capital is supplied
by other banks, but the loan is made only when the enterprise is paying.

The second type of financing aimms at the medium and small scale
cntreprencurs who are not on the level of the commercial financing, Both
cquipment and operational fund are loaned to them by these organs.
This type of financing has shown remarkable development after the war,
and plays a big role for the modernization of the fisheries financing.
However, there is the limit in the amount of capital to be accomodated
by these organs and their ability to shoulder the risks, and their financing
poticy may not necessarily be in accordance with the national policy, so
that to some extent this is not much different from the first commercial type
of financing. o
' That was the reason why anather type of financing, the third one
was nceded. The Development Bank finances the big ‘enterprises or those
which are up to the level of big . enterprises. The Agricultural, - Forestry
and Fisheries Finance Corporation finance the medium and small scale
fisheries entreprencurs and the organizations operated by them, and supplics.
the long-term, low interest facilities fund, in accordance with the national
policy. ' s o o

Lastly, the private type of financing is practiced for those who belong
to the lower class of the mediwm and small scale. [isheries entrepreneurs.
Althongh this type of financing is gradually on the wane due to the
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development. of the cooperative type finance, etc., it is still strongly rooted
among the fishermen because this individual 'md traditional type of
financing is closcly connected with the social -structure of the fishing
villages.

The two governmental measures, the Medium and Small Tisheries
Finance Guarantee Insurance System and the Accidents Finance System,
based on the law, are worthy of special mention. The former is thé re-
insurance of the finance guarantee to the members of the prefectural
fisheries credit fund associations operated by the medium and small fisherics
entrepreneurs with the help of the financial fund, contributing greatly to
strengthen the credit standing of the smaller fisheries entreprencurs. The
latter is the system wherchy the government and local communities supply
the fund for the payment of interest or compensate for the loss of the
fishermen and their cooperative associations when they. are aflicted by
such natural calamitics as storms, earthquakes, etc. to have more fund to
enable the fishermen to recover from such losses. SR

The situation of fisheries financing at the end of M'uch 1959, was
as in Table 1

Table 1. Balance of Finance to Fiskerles by
Fianncing Organs (Mar, 1959)

¢In million yen)

Total Amount Loan to "B/A

of Loan (A) TFisheries (B) %
Commercial Finance |- 7,‘550',106 99,026 1.3
Development Bank 460,264 1,138 0.25
Agr., Yor,, Fisheries Finanee Corporation | 148,581 20,531 13.8

Central Bank for Agr, & Forestry - - |. 174,041 19,323 11.1

Commercial Financing
The bank loans to ﬁshcrxcs amounted to thc fol]owmg as in Tab!c 2,
at the end.of March, 1959, : :
As seen in the table, the loan to fisheries by the commercial ﬁnancmg
is only 1.3% of the total loan, but its amount reaches 88,825 million-
yen, and all of the big cntcrprncs and most of the medium
and small fisheries cntrepreneurs whose business is stabilized are in the

hand “of the commermal finance. - The big enterprisc comprises four or.
five compamcs “ which are engaged in whahng, northern sea salmon,
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Table 2. Bank Zoan to Cisheries

{In million yen)

Total Amount Loan to B/A |

of Loan (A} Fisheries {B) % '
Long-Term Credit Banks - 640,201 16,374 2.6
Big Citics Banks - . 3,497,330 26,443 0.8
Local Banks : - 1,609,203 29,076 1.8
Other Financing Organs 1,813,282 27,133 1.3
Total i 7,560,106 99,026 1.3

trout, or crab> fishing, pelagic tuna and skipjack fishing, hottom sea trawling:
west of 130°E, and is equipped with processing facilities, possessing huge
capital and thousands of employees. . The upper class of the medium and.
small scale fisheries entreprencurs are those who are c¢ngaged in some of
the above types of fisherics, or bottom wrawl east of 130°E, purse seine
fishing, big scale fixed net fishing, ctc,, and whese business is stabilized.
The banks lend them the money solely because it pays. As was stated
before, Japan Industrial Bank and Japan Long-Term Credit Bank accomo-
date their facilities fund and the other banks mainly the operational fund..
At the end of March, 1959, these loans amounted to the following :

Table 3. Lotn to Fisheries by Sixes of Enterprise (Mar. 1859)

(In million yen)

Total Laan l Over 10mil. capital Facilites fund
to Fisheries LUndu 10mil. capital)l (Operational fund)
Long-Term Credit Banks 16,374 13,508 {806} 13,872 (2,501}
Big Cities Banks © 26,443 23,606 (2,837 4,841 (21,600)
Local Banks 29,076 11,018 {18,038) 3,272 (25,808
Other Financing Organs 27,133 11,771 (15,362) 10,307 {16,826}
Total’ 99,026 61,963 (37,063) 32,294 (66,732)

Cooperative Finance

It is only a limited number of management units which can be
financed by . the commercial finance, and most of the medium and small
scale entreprencurs arc out of the range of these commercial banks be-
cause their industry is so casily influenced by the: natural conditions,.
théir income unstable, and without ' solid sccurity. For these rcasons
they have to depend upon such pre-modern [inance method as usurers or
.brokc:s on extremely disadvantageous terms. Or sometimes they have
absolutc!y no means of. raising the money, The need for ﬁnancmg systenn
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through the cooperative associations has been felt for a long time. In
1933 the related laws were revised so that the fisheries cooperative associa-
tions were enabled to make Ioans to the members. In 1938, the Agricul-
ture & Forestry Central Bank, which had been the central organ solcly for
the agricultural organizations, came to be affiliated by the fisheries coopera-
tive associations as well so that the latrer’s financial status improved.
However, it was after 1948 when the Tisheries Industry Cooperative Asso-
«lation Law was cnacted, reorganizing the cooperative system when the
ﬁn'mcmg through the cooperative associations dcﬁmtely improved, The
'processmg entrepreneurs came to be included.

At the end of March 1959, of 5,438 fisherics cooperative associations
2,249 were engaged in credit activities, The unit cooperative associations
.can _get loans from prefectural federations when ‘they  arc short
.of the fund necessary to buy and sell for the cooperatives, or with the
guarantee of the federations, from the Agriculture and Forestry Central
Bank. The prefectural federations borrow from the Agriculture and
Forestry Central Bank. The capital of these cooperatives are put up by
‘the members’ investment and their saving. The government is superintend-
ing over the operation of the fund so that these cooperative associations
are directed to deposit in the superior organizations to a certain extent and
" -awill not operate the saving for the operational fund exeessively, The
Agriculture and Forestry Central Bank gets the fund {rom the agricultural
;organizations’ savmg or the loan from the Bank of ]’1pzm when the saving
from’ ﬁshcucs organizations is not suﬂiment

Table 4, The Status of stmg and Loan at Three
Finaocing Orgnns (March, 1959)

(In million yen)

L co Loz
Saving Deposit l (Bur:ol\gcd)
Fisheries Coop. Ass'n 10,342 10,732 | 17,949
Federatiot - 15,244 . 5,848 ‘ 13,801
Central Bank . 156,361 - 8,140 | 174,014

(Source: - -Agr, & For. Ccntral Bank)

The loan from the Central Bank and the federations includes Lhosc
which arc loaned to the fisherics cntreprencurs through the ﬁshcnc,s co-
operative associations and those which arc used by the fisheries cooperative
-associations thcmseivcs for their own operational fund, the fund for the
joint facilities, ete. Recently, the {cderations have improved source of
fund, so that Lhcy are now in the position of furnishing short-term
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' Fable 5. Savings of Fisherles Organizations nt Central Bank of A, & F,
and the Bank's Loan to Fisherics Orgnnizations

(In million yen)

: Sz;vings Loans to |
é];(:tl?il ﬁs{li?ilcs af Total fisheries i o
BS | organiza- Loan | organiza- 70
tinns 11005
S i
End of March, 1954 59,797 | 3,465 | 5.8 | 75,157 | 12,676 | 16.9
no- 1955 .| 60,5340 4,010 | 6.6 | 81,607 12,821 | 15.7
T 1956 88,267 { 4,209 4.3 | 120,545 13,265 T
” 1957 119,374 { 4,72 3.9 1 129,129 15,554 | 12.0
"o 1958 118,999 4137 3.5 128,670 | 18,184 |
" 1959 156,381 | 6,432 | 4.1 | 174,014 | 19,323 I 1

opcerational fund, and the Agriculture and [Forestry Central Bank lays
more stress on the facilities loan; or long-term operational fund. In order
to increase the loan from the Central Bank to fisheries, the fisheries organi-
- zations are called on to increase their savings at the Central Bank.

With the development of the cooperative type of finance, the usury
type of finance along the coastal fishing villages is disappearing although
not. too rapidly. It must be completely driven away with the joint
cffort of the cooperative organizations and the supplementary functions of
the finance guarantee .insurance system, ctc, to which reference will be
made later. How to sever the medium and small scale fisheries entre-
prencurs from these usurers and get them financed by the modern financial
organs, with understanding and drive on the part of the supcwlsmg people,
is the problcm to be solved in the future.

Fisheries Finance

In the post-war days the loans were made to the fisheries . from Re-
construction Finance Bank, Agriculture, Forestry and Fisheries Reconstruc-
tion Finance Corporation, and. US Counterpart Fund, etc. in order to
rehabilitate the production means for the increased production of food and

- recovery of cconomy,

However, the government had to adopt the Econemic Stdblhz'ltl()n
Nine Pnncrplc.s in 1949 and finance in this field had to be restricted. As
there was acute need for the sclf-supply of food the need for financing
agriculture, forestry and fisheries was recognized and in 1951 Agricul-
ture, Forestry, and Fisheries Finance Law was enacted and Special ‘Account
for agriculture, . forestry and fsheries fund was established, to give long
term and low interest credits o the operators in these industries so that they
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could maintain-and increase their productivity. - In- 1953 the Agriculture,
Forestry and Fisheries Finance Corporation, to become the long term finane-
ing organ for agriculture, forestry and fisheries, the government’s long-
standing pet plan, was finally realized, so that special account was discont-
inucd and its business was taken over by the corporation. Thé new organ
started from April, 1953,

In 1951, Japan Devclopment Bank was established to finance thc in-
dustry to play an important role in the reconstruction of post-war cconomy
and in promotmg new industries. In August, 1953, Small Industry Finance
Corporation was established, and took over part of the business the Deve-
lopment Bank carried out, i. ¢., giving loans to small industries. As a result,

~most of the present Dcve]opment Bank credit is glven to bigger enterpr iscs.
L Financing of Japan Development Bank
o Summary of Dcxelopmcnt Fund

Japan Development Bank aims at expediting reconstruction of econo-
my and promotion of mdustry by supplying long-term fund, while sup-
plementing and encouraging the ﬁnancmg carrlccl out by the general
financing organs.

According to the government’s fund’s Basic Opexatlonal Pollcy on the
industrial equipment for 1936, the government aims at (a) strengthening and
stabilizing the basic industry, (b) promotion of export and expediting rational-
ization of industry which would contribute to the improvement in the domes-
tic supply and demand relationship, (c) fostering and stxcngthcnmg of new
_industry and ehpedltmg industrialization of new technology, ctc. . In select-
ing industry to be financed, it holds the policy of limiting the loan to such
industry which cannot solciy depend. upon commercial loans. . The govern-
ment also takes pains to put the loan to the lullest use by l-.ccpmg close
contact with the: commcrcnal banks so that there will be no surplus and
idle facilities. :

(2)° Financing’ thc Fisheries . -

Financing of fisheries has heen carued out since 1951 d.l'ld until 1958,
4,211 million yen was loaned to “the following four enterprises, but  this
amount is very small compamd with the Ioan by the Development Bank
in the same period.

Whaling In order to earn forclgn currency by exportmg whalc 011 thc.
loan was made to facilitatc the factory and catcher boats.

Pelagic Tuna Fishing - For the construction of bigger tuna ﬁshlng boats
to catch tuna which would be frozen for export

Northern Sea Fishing ~ To facilitate construction .of factory boats for
salmon and trout. fishing in the northern sea so that the salmon and trout
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cans can be exported.

Refrigeration and Cold Storage Facilities To expand the refrigeration and
cold storage facilities which are nceded for refrigerating fish for export
and cold-storing the fish later to he canned.

The loans made to fisheries by Development Bank are as in the next
able. :
Table 6. Development Bank Loans to Fisheries

(ln rmi]mn yen)

1951 | 1952 I 1953 | 1954 1955 | ;gJG 1957 | 1958

Whaling 5221 Go6 ! 4m 200! o Cw0l 70| —
Pelagic ‘tuna fishing —: 30 %, = - = = -
Northern sea fishing - i 100 T } — 1 200 — 150 | 150
Co_lci storage & Refrigeration 155 . 303 i 157 - ? 70 05, ~—~ | 113
Towl | 677, 1,310 851 20 350 305, 220| 263

2. The Agriculture, Forestry and Fisheries Finance Corporation
- (1) Characteristics of Agriculture. Forestry and Fisheries Finance Cor-
poration Fund '

The loans are made by the Corporation to the entrepreneurs in agri-
culture, forestry and fisheries (including the juridieal persons organized by
those in these fields) to facilitate them in maintaining and promoting the
productivity, giving them long-term and low-interest loans when it. is dif-
ficult for them to get the loans from the Agriculture and Forestry Central
Bank or ‘general financial organs. Therefore, the term is usually over 5
years, maximum being 25 years, and the interest rate is from 4 to 7.5%,
giving very (avorable conditions compared with 0the1 financial organs.

(2) Loans to the Fisheries

Since the start of special account system in 1951, loans were made to
improve the fishing ports [acilities, construct fishing boats and synthetic
fibre nets, develop culture ficlds, refrigeration, cold storage and ice-making
facilities, and other joint facilities, etc.. By 1938 the tomi of the loans
reached 26,017 million yen, the vearly breakdown ol shich is in the follow-
ing table, showing a rise almost every year. Compared with the total
of the lo(ms made o agriculture, forestry and fisherics, the loans made to
fisheries exclusively was 119 until' 1933, but after 1954 the ratio changed,
reaching 1495 in 1955 and 15.t% in 1957. This was duc to the increased
loans {or the construction of fishing boats.

The loans were made since 1952 for the constrution of fishing boats,
although at first it was restricted to the boats owned by the fisheries co-
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operatives or fisheries producers cooperatives, After the partial revision in
the Agriculture, Forestry, and Fisheries Financing Corporation Act in August,
1953, loans could be made to the individual persons and firms as well,
Since the fishing grounds expanded after the Peace Treaty became effective,
the fishing boats had to become larger, and changes had to take place in
the types of fishing, and the age composition of fishing boats had to be ad-
justed. The loans for fishing boats increased rapidly, reaching 18 billion
“yen-in 1958, or 699% of all the loans made to fisheries. Of the loans
made on the fishing boats, 6,918 million yen, about 38%, was for the con-
struction of tuna boats. Thus the loans played a big role in the advance
made in the field of pelagic fishing. The  other types of loans Include
those made for:

lee-making and refrigeration facilities The loans on zcc-maktng and re-
frigeration f‘acmncs arc also an important item as well as those on the
construction of fishing boats. Since 1958, such loans tota] 5.7 billion yen,
about 22.09% of those made to fisheries; so that together with the loans
made on the fishing boats, they constitute 609% of the loans made to fisheries.
After the decontrolling on the fisheries' products and fishing material in
1950, loans were made to cnable the fisheries cooperatives to carry on Five-
Year Program for icemaking and refrigeration facilities so that the price of
fish would be stabilized and the operation of ﬁshmg industry would be
rationalized.

Fishing ports facilities = Loans were made to enable the cooperative
members. t0 pay in their share of expenscs 1ncu1red in construction of or
repairing the damages suffered by the Fshmg ports, or constructing the -
special facilities of the fishing ports, so that the ﬁshmg ports could better
be accomodated for the larger fishing boats:

Synthetic fibre - fishing nets - Loans were made on the synthetm ﬁbre
nets from 1955 on so that the fishermen need not dcpcnd on the nets made
with natural fibres, to help rationalizing the fishing operation. ‘

Development of _ﬁ.r/zmg graunn’s Loans were made to - develop unexplored
fishing grounds and resources in Hokkaido and especially with the aim of
relieving the fishermen repatriated from the Kuriles and Sakhalien but such -
loans were discontinued after 1956. o '

Culture - facilities Loans are made in order to maintain the 1mp01tant ﬁ
fesourccs and foster the shallow sea culture, hatchery of salmon and trout,
culture in inland water, and culture of pearls,

Other joint facilities Loans are made to the joint sale and proccssmg
facilities; construction of warchouses owned by fisheries cooperatives.

The above is ‘the -outling of the loans made to the fisheries, out of
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Table 7. Loans Made to Fisheries

(In miilion yen)

‘ 1951 1 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958
| Ports 236) 406 4540 270) 386l 224 1ms| 2w
Boats — 434 1,240 2,130 2,704] 3,376 4,304) 3,892
Synthetic fiber nets ' — =~ — 231 205 16} 168
Development - of fishing gmunds: 77 80, 5 23 3 — — —
Culture 66 141 1104 63 33 64 79 23
Iee-making & refrigerations 955 1,196; 1,212y 802 536] 197 372) 182
Other facifitics —] 155 184 03] 123 78l 146] 146
Total ' 1,334] 2,412} 3,205 3,500, 4,016 4,534 5,247 4,634
T"t{i‘fm‘;i‘;:“s to agr., forestry, |1y 60020,20928, 724126, 18026, 834130, 80334, 06736, 995
Ratio 3 H.B 11,8 11.2) 13,3 13.9) 14.60 15.4 12.4

which the loans made to the individual persons and firms are mostly those
on the fishing boats and synthetic fibre nets, and the rest of the loans are
mostly made to the fisheries cooperatives. Out of the total loans made
to the fisheries most part of it was lent to the cooperatives, greatly contri-
huting to the strengthening of cooperative businesses and stabilization of
the member enterpriscs. -

Financing the Repairing of Damages

To facilitate the rehabilitation of fishermen from the damages on the
fisliing boats, gear. and facilities owned by the fishermen caused by the
typhoon Ruth of October, 1951, and the succeeding -ones,. special measures
were taken so that the government subsidized the interest to the financial
organs which made the loans for the rehabilitation and also undertook to
compensate for the loss.  Similar measures were taken to cover the ‘losses

suffered by the carthquake on the offshore of Tokachi, in 1952, storms on
the Okhotsk Sea, the carthquake on the offshore of Kamichatka, cte. so
that the facilitics damaged could be restored quickly.

The measure aimed at giving credit to the fishermen afllicted whose
financial standing was lowered because of the damages. The government
made the contract with the financial organs, subsidizing the annual interest
upto 4 to 592, and if the fishermen were unable to pay back the loan by
“the fixed period on account of other accidents, the government was to
take on  the responsibility of paying back from 30 to 50% of the loans.
However, even after the government undcrtook_ to pay the capital and
interest and delayed interest the financial organs were obliged to cncllcavor
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1o collect the money from the fishermen and pay back to the government
for what was advanced. '

Besides the above measures taken by the national government, local
organizations made similar contracts with the financial organs to pay the
interest on the loans advanced to the fishermen and guarantee for the loss
sulfered by them, half of the expenses to be borne by the national govern-
ment, for the damages caused by floods and typhoons, after 1953. The
following chart gives the amount and conditions of the loans mad¢ so far

as 1956,

Small Fisheries Finance Guarantee System

(1) Development and Significance of the System

‘The major part of the hardship of the small entérprises in the post-
war days was the difficulty they encountered in raising the fund, Because
they are small-scaled, the banks do not trust them. Sccondly, since the
loans are in small amounts and the number of cases too many the banks
do not welcome them and thirdly, the financial organs themselves had
difliculty in getting sufficient fund, although the situation improved recently,
Especially the smaller fishing enterprises are at the merey of natural con-
ditions which influcnce the catch, o add further difficulty to their opera-
tion compared with other types of small-scale enterprises.

In order to break down their finacial difficultics and develop their
enterprises; “Small Fishing Enterprises Financing Guarantee Act” (Law - No.
346, 1952) was cnacted in December, 1932, ' :

According to this system, the small fishing enterprises and the fisher-
men make an investment in the form-of fisherics rights bond, etc., forming
a [lisheries eredit Mund association in every prefecture.  The related local
-public'01'ganizations can also become members and participate in the
activities of the association as big investors.

This association gives guarantee to the smaller fishing enterprises’ loans
from the financial organs. The government reinsures the association’s
guarantee, ' _

- (2) "The Present Situation of the Association

The first of its kind was Hokkaido Association. established at the end
-of March, 1953, and there are now 39 of its kind all over Japan (at the
end of 1958), '

1} Amount Invested and Membership are as in Table 9, rcaching

4,021 million yen and 4,233 respectively.

2)  Amount Guaranteed by the Associations.
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The amount broken down by the types of membership is as in Table-
10, totalling 30.9 billion yen between March, 1953 and March, 1959:

The balance reached ¢,577 million yen (operational fund, 70.89%,
facilities fund, 29.294), which is 1.6 times of the total invested by the As-
sociations and 1.9 times of what has been invested by private citizens. The
breakdown of the balance is fsherics cooperatives, 68.79, individuals,
21.09, juridical person, 10.39;, again the fisherics cooperatives predominant.

The delayed payment or non-payment: The average rate of delay is
13.7%, and when broken down by the types of membership, they comprise
juridical persons (14.49%), individuals (15.3%), fisheries cooperatives (12,7%).

The average rate of non-payment is 5.7%. Breakdown by the year
showed: in 1953, 20.19, 1954, 12.69%, 1955, 10 o/, and 1958, 3.6% so far.
In 1953, when the associations started the rate of hazard was high, but it
has been decrcasing year after year. The breakdown by types of member-
ship: fisherics cooperatives (4.19), juridical persons (2.69%), individuals (4.09).

(@} By types of financial organs: The breakdown by types of financial
organs is given in Table 11. Agricultural and  Forestry Central Bank
and Credit Association hold 849, and the local banks come next with
90.09. The balance of the credit shows the same ratio, the Agricultural
and Fmestry Central Bank and Credit Association holding 65.09, local
banks, 33.6¢4, the rest of the ﬁnancnl organs holding only 1,49 In both

Table 9. Members and Amogunt Invested
‘ ¢As of March 31, 1959)

Fisheries ]undlca] “Local Pallic N
Coopcnatum Individuals I persons | Organs § lui:i{
Members . 2,133 11,355 153 se2 4,283
- Amount Invested | - i = :- . - oy
(In million) -~ 2,030 501 1 25 | L2290 | a0

Table 1. Amount Insured by Types of Members
- - (In ¥ 1,000)
Total {7 Amt, - |[Amt. Sub-] Overdue | Hazard

(amount) Halance f Overdue | rogated | ratio {24) ! ratio (%))
Fishcries 98,841,615 | 4,511,528 ' 573,726 11,161,905 | 127 | . 4.1
Cooperatives*  [(3,264,036),(1,142,280)] (142,606)| <161,393)]  (12.5) (1.4) |
o 5,847,752 1 1,381,449 1 291,746 | 179,895 {  15.3 4.0
Individuals (1,659,520)] (590,5_97)i (89.953)] - (37,808) (15.2) (3.5)
. 2,928,321 | 784,913 | 112,718 | 55,053 |  14.4 2.6 |
Juridieal Persons | “(5157300)0  (184,115) (37,157 (8,733 (20.2)| (2.6) |
Total 30,921,688 | 6,577,880 | 899,190 |i,396,943 13.7 5.7 |
_ . (5,438,936)i(1,916,524); (269,716)] (208,028)|  (14.0) (5.9 |

Figures in brackets arc facilities funds.
* Including Fisheries Production Associations.
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Tahble- 11, By Types of Financing Organs

' {In % 1,000
Amt.  |[Amt. H_Gl);" Overduc Hazz{;a

Tatal Balance Overdue . mgaud _iratio (%), l ratio (
Agr. & Foresiry | 5,871,979 | 1,508,340 , 97,361 ' 13,748 6.5 3.0
Central Bank (F,774,483) (562,338); (66,668)| (76,052)) (11.9) {6.3)
Federation of 15,273,294 | 2,771,661 1 460,738 1,008,708 16.6 8.1
Credit Agr. Coop.|(1,366,526)| (549, ou), (74,333)) (79,741 (13.5) 9.7
L 9,150,640 | 2,217,156 | 320,040 ;240,467 14.4 3.5
Local Banks (2.092.938) (769.597)] (126.127)] (48.5t1)] (16.4) 3.7)
Ottrers 617,775 80,723\ 21,631 | 18,080 26.0 3.5
(202,000)! (33,578 (2,386)| (1.850) (7.3} a.n
Total 30,921,688 | 6,577,880 | 899,190 11,396,943 1 . 13.7 5.7

_ (5,438,936)| (1,916 524)* (269,716)! (208,024 (4.1 (5.9 1

Figures in brackets are facilities funds.

Tahble I2. By Types of Fisheries
{In ¥ 1,000) (As of March, [959)

Amt. 'Amt. Sub: Overdue | Hazard
Total uBalance Overdue | rogated | ratio (9%) | ratio (96)
g | Trawl, operating ) 603000 396,227 10,927} 6,500 2.8 0.5
:‘Q | Medium trawl | 1,498,906 256,283 24,171 23,200, 9.4 1.2
o‘% Purse seine nets | 2,394,182 691,221 152,930i 150,983 22.0 8.9
1§74 Salmon 3,260,008, 560,987 52,983 141,612 9.4 5.2
5.“ Skipjack, Tuna 8,287,7)7! 2,002,069, 96 955: 88,901 4.8 1.4}
& | Others 1,964,610, 411,893 99,248" 253,759 24,1 16.3
T T T T i}
= ! Fixed nets 2,337,250 422, 158 130,417 345,059 35,1 18.1
% 5| Cuiture 976, sl 266 51 30,200 13,607 1.4 1.9
O Others 5,613,400 1,146,622 236,109, 266,689, 20.6 6.6
F‘ﬁ‘jﬁ”{ﬁiﬁ?‘“‘*’“”“"“ 2,085,002 416,519 45,160 75,62 108 2.9
Total 30,921,688 i 6,577 Ban‘| ssg,mo; 1,396,943) 13.7 5.7 |
Table 13. Payment aud Gellection
‘ _ (in 3 1,000)
1954 1955 1956 | 1957 1958 1 Total
' 104,604 | 312,134 | 134,817 | 36,441 | 89,007 | 677,003
Insurance Money (9B.682)] (243,661)] (77.258)) (8,802)|  (3,080)] (431,483)
8,581 43,075 | 78,4811 100,665 | 61,046 | 291,848
Money Collected (@1581)] (12,508 (53,538)] (93,670)) (31,961)] (250,263)
Penalty 938 | 3,600 | 10,537 | 24,672 7,208 | 46,255

The figure in brackets are those of Hokkaido Association,
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the delayed payment.and the hazard.in the insurance the Clccht Associa~
tion heads the list. =

(b} By Types of Fishing

The breakdown by types of fishing is given in Table 12.

(3) Payment of Insurance Money

In accordance with the “Special Account for the Smwllen Fisheries
Financing Guarantee Act” which was enacted at the same time as “Smaller
Fisheries Financing Guarantee Act,” special account was established for
carrying out the insurance business, and the fund necessary [or it was
carried over from the general account, now reaching 600 million yen.

The payment of insurance and claim is as in Table 13. In June, 1954,
the first payment of insurance was made to Hokkaido Association .and
until the end of March, 1939, the total paid out was 677,863 yen, out of
which the Hokkaida Association’s share accounts for 63.6%. Yearly break-
down is: 1954, 94.39, 1955, 78.19, 1936, 52.5%, 1957, 24.29, 1938, 3.5%,
decreasing each year, showing that more money was paid out to the arcas
other than Hokkaido year after year. The Shikoku district’s share has been
growing large, and by February 1960, insurance payments reached 153
million yen.

The collection on the other hand toml!cd 291 818 yen at the end of
March, 1959, showing 439 of the total loans extended. - Since at the end
of 1955 the rate was 13,79, 1956 saw an improvement, duc to the better
showing of the Hokkaide Association.

(4) Future Trend of Fund Association

“In view of the recent (inancial situation the credit to be given out by
the Association should be expanded.
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The Outline of Development of Japanese Fisheries Cooperatives

The fisherics ‘cooperatives today are organized in Japan in accordance
with thie Fisheries Cooperatives Law enacted in 1949, however, their pre-.
decessors, {isheries associations, were organized as carly as in 1886,

They were established in accordance with * Regulations on Fisheries
Association,” -based upon the Ministry of Agrviculture and Commeree
Ordinance, which regulatéd: (1) those who are engaged in fishing industry
shall cstablish fisheries. association after seuling on an uppropriate area,
cstablish its- rules and get the approval of the governmental agency
concerned, (2) the fisheries associations shall determine the season for
catching fish and collecting the sea weeds, and get the permit for the fishing
arca and on the kinds of fishing and (3) the fisheries associations shall
establish a federation, and the constitution of the federation shall be ap-
proved by the Ministry of Agriculure and Commerce through the admini-
strative agency,

The fisheries associations thus made their start as an organization
aiming at establishing fishing areas, protection of fishes, and otherwisc.

Afterwards, in accordance with the Fisheries Act enacted in 1901, (1)
the fisheries association shall be set up with the fishermen’s communities
as its center, (2) it shall aim at enjoying and exccution of the fisheries
rights. The law authorized fisheries associations to give out the permission
to the members to fish in the sea of the certain areas, and the subsequent
development showed that the fisheries associations functioned in this respect,
' In 1910 the Fisheries Act was revised in order to improve the fisheries
assoclations systemn, and they now came to function as cooperatives as
well besides being the organization to which the fisheries right was granted,
After the revision, the associations were enabled to set up joint facilities,
such as sale, purchase, manufacturing, transportation, encouraging the side
lines, promotion of industry, retief. of disaster-stricken pcople, cte.  The
number of the cooperatives having these joint [acilities was very few com-
pared with the number of the associations, and cven in the joint sale
facilities, which was carried on most extensively, only less than 20% of
them participated in it, the majority being just the organization - for
administering and controlling the fisheries rights. However, since the
cnactment of the Tisheries Act, the government positively pushed the cs-
tablishment . of the associations so that the number increased rapidly. In
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1889 there were 392 associations, -but in 1906 the number increased to
3,134 and in 1911 o 3,528, After 1912, the activities ol these associations
underwent considerable changes. The associations which carried on sale,
purchase, loan, etc. gradually increased and the associations '1cquu(,d more
of an cconomic organization characteristic than before.

The fishing villages could not remain unalfected by the panic in the
early 1930s, but they tried to overcome the crisis by strengthening and
improving the structure ol their organization and in 1933 the legislation
was revised for that purpose, i.e., the fisheries association became an
organization to which an investment was made, and the limited, unlimited
and guaranteed responsibilities of the association were clarified. The invest-
ed fisheries- associations were differentiated from the non-invested fisheries
associations by calling them * fisherics cooperatives.” The invested ones
carried on such cconomic activities as processing, storage, transportation
and sales of the goods producted by the members, and were now in the
position to make loan to the members and maintain fishing industry in-
dependently, After the revision of the law, the federations of the associa~
tions came to be firmly established, and the law now prescribed all “the
- federations of fsheries assocntlons should be the invested ones. In 1938, the
Fisheries Act was again revised, and the fisheries cooperatives and fisheries
cooperatives federations could now handle deposits of the members and
guarantee for the debts of the member associations or federations. Also
at the same time, the * Industrial Associations Central Bank ” which had
been established centering around the agricultural cooperatives (industrial
‘associations) -was now open for the fisheries associations, so that the credit
institution for the fisheries industry was. systcm.mcally organized.

The reorganization of the fisheries associations into  the fisheries co-
opmatlves went ahead rapidly since 1936 and the number of the associa-
‘tions carrying on the economic activities and amount handled by them
gradually increased also. On the other hand, the federations were cstab-
lished along all the coastal prefectures between 1937 and 1938, and the
National Fisheries Cooperatives Federation was Lstabllsllcd in 1938,

After several revisions of the law, the fisheries associations came to be
organized as modern cooperatives. Although this kind of devclopment was
Jinduced by the national guidance and encouragement, not arising spontanc-
ously out of the members’ will, their activities have made remarkable
progress, enabling the fishermen to shake off the yoke of the [cudalistic
Ton-ya domination, and grow up into lhc more modcm,_"md capitalistic
fisheries producers..

The fisheries cooperatives movement thus made an _auspicious start,
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but the war which starced {rom 1937 necessitated Japan to prepare for
the all out war, changing [rom the semi-war preparedness and as one link
in that preparcdness the fisheries cooperatives were placed under the
-national control. . S

As far as the fisherics cooperatives activities were concerned, they could
not carry on the purchasing activities for the members any more because
the priority was given to the military neced, and the cooperatives were
merely made an instrument for ‘the distribution of these goods. The credit
‘activity had to undergo a drastic change also, becoming a finance control-
fing organ for the purpose of saving and investing for war industries, and
the joint sale activitics now turned into controlled rationing of fish, as one
Ink in the controlled economy. In 1941 the amalgamation of all the
industry-wide cooperatives was carricd out and the * Fisheries Industry
Organization Act” was enacted, and many of the organizations were order-
ed amalgamated or went out of business. The traditional fisheries coopera-
tives now became the fisheries association and the prefecrural federations
became prefectural fisheries association and the National Fisheries Coopera-
tives Federation was now Central Fisheries Association, and all the cha-
racteristics as independent economic organizations were wiped out, being
reduced to become an organ operated by appointees of the government.

The Organization of Fisheries Cooperatives

1. Characteristics of the Organization

As was stated before, the < Fisheries Industry Organization Law,”
enacted in 1941, made the fisheries associations just an instrument for the
arbitrary national control, and as soon as the war ended, measures were
taken to disband them. The present Fisheries Cooperatives Act enacted
at the end ol 1948 prescribes that the fisheries cooperatives shall carry out
their primary objective first, as an independent organization for economic -
activitics participated by the fishermen and the processers of the fhsheries
products,  As to the organization and the operation of the cooperatives,
thie classic principles for the cooperatives were now applied, the same as
for thie other cooperative such as agricultural cooperatives. .

“The characteristics of the new cooperatives were first of all that the
common workers in [fishing industry were enabled to become members.
From the point of the function of the cooperatives, those responsible for
the fisheries economy would have sufficed as members, and actually the
pre-war cooperatives had as their members only the heads of the families.
The purpose of having the workers in fishing industry as members of the
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«cooperatives was that the cooperatives would maintain their democratic
«characteristics more firmly and at the same time it was a step conforming
to the change in the family system in the fishing villages,

The second characteristics was the system of non-regular membership
and the juridical person was not allowed to become a member. The fisher-
men now take the initiative in the independent operation of the coopera-
tives, and, therefore, it is necessary to eliminate the domination of the coopera-
tives by somebody other than the cooperative members. However, in view
-of the actual conditions of the fishing villages, it is not practicable to limit
the utilization of the cooperative activities to the fishermen only, and since
the qualification of members is regulated by the agreement of the associa-
tion, some of the fishermen do not qualily as members. Taking this point
into consideration, the non-regular membership system is recognized open-
ing a way for those having the occupations other than thar of fishermen.
However, in order 1o maintain the independent position of the fishermen, these
non-regular members are not granted the equal rights as the regular
members, barring them from the right of being clected as officers and the
right to vote. Since the fisheries cooperatives aim at the free association
-of the individual fishermen, in order to maintain the independent charac-
teristic of the individual fishermen, the fisheries producers associations and
the juridical persons of which permanent employees are less than 300 and
the total tonnage of the fishing boats used is less than 300 tons, arc grant-
ed to become the non-regular members, and those juridical persons bigger
than tlus and the fisheries cooperatives are barred from membership.

2. Situation of Organization

The fisheries cooperatives can be divided into (a) the fishing cooper-
atives of which members are the fishermen, (b) their federations, (c) those
of the fishing producers association origin, (d} the fisheries processing  co-
operatives of which members are the processers, and (e) their federations.
The fishing cooperativcs are again divided into the coastal and inland
water ones, and they can. be broken down by arcas and by kinds of ﬁsh:ng
As of the end of March, 1939, the organization of the fisherics cooperatives
was as in Table 1. The areal associations numbered 4,082, of which 3,125
were coastal ‘and invested fishing cooperatives constituting 762 of the
total, 630 were. inland water invested fishing cooperatives, constituting 152,
and these two hold more than 90%5. The other cooperatives were 290
fishing cooperatives formed by type of fishing, g68 fishing producers as-
sociations, and 226 fisheries products processers cooperatives. Therc were
176 fishing cooperatives federations in a few prefectures, i_n prefectural units
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Table 1. Fisheries Cooperatives (including Federations)

(Mareh 31, 1959, Fisheries Ageney)

[ N No.
Organizational originall No. _Na, _ | Present |
& ap;’)r;,‘_zlfqppmvcc[ dissolved | a:nn:tlfc? number
Invested Coastal * . 3,152 lE 15 10 32 | 3,125
fisherics - o i
cooperatives | Infand waters G18 20 8 — 630
a A .
& | Non-invested Coastal 6 | 2 -— —_ 28
< | fisheries T T S :
cooperatives Inland waters 7 9 % 2 _ 314
3 | i Total B8 | 46 | 20 32 | 4,097
BUTETITTTT ; . [ B T T
‘g; Stl Fishing cooperatives {ederations | 283 Ii 10 i 12 — a8}
421 ! : :
&8 e e : o
S 15“%; ll‘ih(lkﬂ non-invested cGopcratnu; s | I — — 9
(=003 P — S U S e i
=] | ; - :
Tuml Poba7a 57 | 22 ; 32 | 4,387
e, — e . e ! |
Fishing pm(lucr.rt; roo;)unmcs R o 61 ' 5 \’ ueg
Fishing processing cooperatives : ‘
Total Csem2 1z 1 L 37 | 58t
Fishing cooperatives federations - 142 25 1 - ] 143
T ; |
Fisherics non-invested cooperatives ! 30 3 — l — ’ 33
a : i . .
-2 | Fisheries credit cooperatives ' 34 — — — 34
[ I O VO U, : : :
:§ ; Fisherics products processing r_uopunuvul S - | - 5"_* - | i
= Gredit ﬁshuu.b pro«lucls processing 4 | T i i 1
_cooperatives federations N A : R
Total Doong R R -
E : ST | .

or regional units in one prelecture, 11 ﬁshum products plocessmn‘ coopcntwes
f‘t,clcmuons, 34 credit fishing cooperatives federations, one credit fisheries
products processing cooperatives federations, totaling 222. The mainstay
of the federations are two kinds, the fishing cooperatives {ederations and.
the credit fishing cooperatives federations.  Figure 1 illustrates the kinds

and system of the fisheries cooperatives.

The Structure of Gooperatwes .

1, Coastal Fishing Industry CUOpcmtlvcs

Since there are only 2§ non-invested coopcnmes among the coastal

fishing cooperatives, the following account is about the invested ones only.

The -total membership is about. 664,000, one cooperative having aver-
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Kinds and System of Fisheries Cooperatives

National Fisheries
Cooperatives Fede-
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age 232 members. As in Table 2, the breakdown of the cooperatives by
the sizes of - the membership shows that 29,79 arc those with less than
100 members, 46.79% with from 100 to 200 members, 16.9% with 200 to
300 members, and the more members the cooperatives have, the less thcy
are in numbel, and only 1,79 have over 1,000 mcmbers.

Table 2, The Breakdown of Cooperatives by Sizes of Membership .

No. of : i I e i
cooper- - a0y . 4 P i Un o
alives 100 200 300 . 500 | ],0005 1,001 : known
surveyed, ! !

Actual No. 3,045 904 92 | 517 419 1 229 k 53 | a1 |

Percentage 100.0 [ -29.7 46.7 16.9 13.7- ] -7.5 | 1.7 L0 l

i
Suurce 1938 Census.

The structure of the membcrs show that of the total 664, 000 members,
about 150,000 are fishermen. There are about 80,000 non- -regular members

who are fishing operators, fishermen, processmg operators, brokers, producers
cooperatives, etc.’

Table 3 shows the arecal brcakdown of the cooperallvcs Thc numbers
of coopcratwes covering areas smaller than a city, town or a village hold

as many as 58.49%, city, town, or village wide ones are 35.3%, and those
bigger than these communities are only 6.3%.

Lastly, of 6,467 million yen invested, the average per cooperative is
2,258,000 vyen, and per member, 9,700 yen; As Table 4 shows, 40.79% ol
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the cooperatives arc with less than 300,000 yen invested fund, showing
many minute cconomlc units are spread all over Japan,
Tuble 3. Fisheries Coaperatives by Areas They Cover

No. of Smaller than . .+ Bigger than
coaperatives city, town, (’{;1‘!’-’ fr"f.‘(?j Loty town,
_ surveyedd | village vrage-wite I village
Actual No. 2,797 1,632 ogp 176
Pereentage | 14g.g 5B.4 35.3 6.3
Table 4. Fisherics Cooperatives by Invested Amount
(1o 3¢ 10007
No. of I ! l
cooper-1| — - I o | 5 - Un-
20PEr | ~300 1,000 2,0001 3,000 ;,(}00‘ 5,000,008 ~|,
surveyed | !
—_— !
Actua) No. 3,015} 1,225 | 720 387 215 103 77| 67| 3
Percentage 160.0 ‘iU.?l 23.9| 12.8 7.0 3.4 ' 2.5 8.9‘ 0.7

2. Inland Water F 1Shmg Cooperatives

Of the intand water fishing cooperatives, 530 are invested ones wnh about
343,000 members, averaging 547 members per cooperative, the amount of
invested fund totalling 186 million yen, and with per cooperative average
of 209,000 yen. The members are wainly farmers and foresters. The
function of the inland water fishing cooperatives is tv control the fishing
ground and culture industry and usually the economic activities are entrust-
ed to the agricultural cooperatives. Only 23 carry on credit activities,
44 sales, and 59 purchasing.  Since most of the inland sea fishing cooper-
atives are satisfied with only controlling of fishing ground, many of them
are not the invested ones,

3. Fishing Cooperatives by Types of Fishing

A few special type fishing ‘operators ‘organize the fshing cooperatives
of their own, such as skipjack and tuna, or bottom sea netting. These are
290 in numbcer including 9 non-invested cooperatives, with about 22,000
members, and invested total of 1,226 million yen, per cooperatives, being
5,665,000 yen. This type of cooperatives are found in comparatively bigger
fishing base ports, most of the members being the operators of these special
types of fishing. The coastal fishing cooperatives which are the centers of
the fishing cooperatives arc organized with one particular community or
city or village as the center, so that this type of cooperatives include both
the operators and the employed workers, but the cooperatives formed by
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types of fishing deviate this class distinction, and are postwar organizations
of those who have mutual interest.” :

4. Iishing Producers Cooperatives

The producers cooperatives were given the priority in the fishing rights
and. financial measures as an organ responsible for the collectivization of
the production as one of the targets in revising the fishing industry system
but contrary to the expectation, the producers cooperatives did not quite
develop as originally intended. DLven those which succeeded to a certain
extent, have turned out just like any other business enterprise, [ar from
being the true producers cooperatives.  With this problem still unsolved,
there are 868 producers cooperatives at present.

The Business Activities of Cooperatives

The fishing cooperatives must perform numerous activities as an or-
ganization of fishermen. Besides the economic function as a cooperative,
they have to carry out control of the fshing rights, guidance of fishing
technique, and representation of fishing interest.  The [following is an
outline of these activities.

As cconomic activities of fishing cooperatives, the cooperatives are
engaged in credit, sales, purchase, and utilization activities. About 86%
of the coastal aveas fishing cooperatives which are the center of the fishing
cooperatives, are carrying on some form or another of these activitics, as
is seen in Table 5. e :

Table 5. The Number of Gooperati\;es by Typés of Econemic Aétivities
.' . . {As of March, 1959)

Tee-making, | lndr.p:_ndr i |
[ refrigerations - fishing

Sales Uuhmuon

LT3 | _,13; 05 | b|2'1 w7

'lhe following .is a brief account of thesc cconomic aC[lVIU(_S the co-
opcxatwcs are engaged ‘in.

I, Credit Activities _

The role of the credit activities is that of mutual credit [unction where-
by the fund is raised and adjusted within the fishing villages and industry
and another is to mtroduce the' fund from out51dc of the fishing mdustty
or villages.

-There are 2,107 fisheries coopcratwcs whrch C'lrry on credit ’lCthlthS
and the prefcctulal credit fisheries cooperatives federations which consist
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of these ‘cooperatives number 34. . These cooperatives and federations
handle such businesses as deposit, loan, saving, etc. as in the next table.

Tab]_e 6.  Capital of Fishing Cooperatives and Federztions

. : (In 3 1,000)
: . L : !
. Saving (Borl?:\?cd} \ Deposit L Loan
Cooperatives _ 10,329,810 19,487,630 k 10,724,847 E 26,959,238
Federations . 15,243,779 -+ 13,801,276 l 5,947,846 l\ 2,649,429

2. Sales Activities

The cooperatives undertake to sell the members’ catch and- also what
they. produced, and this is the basis of fisheries cooperatives activities. The
cooperatives first buy up the catch from the members and sell them to
others, or the cooperatives are consigned to sell by the members and after
the sale the commission from them, The former method is apt to bring
on the loss to the cooperative because of the price changes, so that the
consignment method is more prevalent recently. The sales activities are

engaged in by the fisheries cooperatives federations also. The amount
handled is shown in Table 7.

Table 7. Amount of Sales

(In 3 1,000
Federations* | Cooperatives**
_ Consignment | Purchase l Consignment |  Purchase
Fresh fish : 10,342,526 75,52 E 72,007,052 | 1,395,721
Others _ 12,411,150 | 22,841,617 | 29,165,468 | 1,107,241
Total : -22,753,676 22,917,144 ' 101,171,320 l 2,502,962

Note:  * November, 1958
*¥ March, 1958

3. Purchase Activities

The cooperatives undertake also to buy the things necessary to the
members’ business or their life’s necessities and there are various methods
of supplying these goods. The first is to arrange the supply of goods for
the. members. By receiving the request from them the cooperatives talk
things with the manufacturers, wholesalers or superior organizations, etc.,
and make arrangement for the purchase. - In this type of transaction, the
cooperative itself is not a party to the deal, but charges the commission
for the arrangement of the deal. The second method is just straight
purchase, whereby the cooperative buys the commodities on its own
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responsibility and. supplys them to members. This has becn the typical of
the coopemtive activities. The third type is. the combination of these two
methods, and is called order (reservation) purchase system. This method
corrects the defects of the former two methods.  After receiving the order
from the members, the cooperatives issue the order. to the supplier of the
goods, and see to it that the cooperatives will not be burdened with over- .
stock. Table 8 shows the amount of purchase handled by the cooperatives,

Table 8. Amount of Purchases
{As of Nov. 1‘)58) (!s: million yen)

'\ lf.dcmtlun:, % Clooperatives
Fue! oil 3,489 3,870
Materials for fishing 3,255
Qthers 3,963
Tetal 5,301 11,088

4. Services of Cooperatives

Thme are various types of service activitics the coopcmtwc undertake,
the types are seen in Tablc 9, such-as joint collection, warchouse, charg-
ing, cte. '

Besides the above, 334 fisheries cooperatives and 46 fisheries coopera-
tives federations own refrigeration and ice-making {acilities, and the capacity
combined amounts to more than 102 of the [acilities all over Japan. The

_facﬂmes were subsidized by the natlonal fund.

Table 9. The Types of Servwc Activxtxes of Coopcratxvcs
{As of 1958)

Activities : No. of coop.
Joint collection depots 489
Warchouse : - 434
Charging {(electricity) ' 406
Loading - : 276
Transportation. (vehicles) . 260
Net drying . 170
Net dyeing : I £ 1
Joint processing - 151
Transportation (boats) - 1§7
Drying of products = - 71
Fishing boats and tackles - 25
Repair of engines C20
Rice and wheat polishing - 13

TOTAL T 1,04
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PUBLIC ADMINISTRATION IN FISHERIES

General Structure of the Administration

Before describing some of the features of the administrative service in
fisheries, explanation on the general administrative framework, and rela-
tions between the central Government and local Government, must be given.
The structure of the administration as it existed before the war has in

" general undergone very little change during Japan’s political transformation.
The same Ministry-Ministry of Agriculture and Forestry—remains, though
a TFisheries Agency as an ‘independent Agency under the control of the
Minister of Agriculture and Forestry, is now newly established independently
from ‘the old Tisheries Bureau. _

Japan is still divided into forty six prefectures though there have been
adjustments and changes in the methods of control in the postwar days.
In cffect, the administration carries on its day-to-day function more or
less unaffected by politicians or by the changes in the central Govern-
ment; though politicians, of course, make final decisions on major policies,
and many Givil Service posts arc not unaflected by political influence.

1} Central Organizatioiz

The Fisheries Agency as independent administrative organization, under
the control of the Minister of Agriculture and Forestry, is responsible for
fisherics administration as a central administrative body. ~ The arrangements
of the Agency into divisions (4 division) and sections (14 sections) are given
in the following.

Though a certain amount of mdcpcndcnu: is given to Director-General
of the TFisheries Agency, the Dircctor-General s responsible to the Minister
of Agriculture and Forestry, through the permanent Vice-Minister, for the
functioning of thé Agency. e must obtain ministerial approval on all
questions of important policy, on all proposed new legislation, on staff
increase, and so on. The Minister, if he considers it expedient, refers- some
of such matters to the Cabinet meeting before granting his approval. O,
if the problem is a complicated one, the Minister may first appoint a
s.pccml committce to investigate the matter and make repcut to him.
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Structure and Functions of the Fisheries Agency:
I) - Minister of Agriculture and Forestry
II) Director-General of the Fisherics Agency
II1) Deputy-Director-General
IV) Administrative Division ;

Five sections are included under this division to take charge of personnel,
documental and financial matters, and adjustment of functions of the re-
spective sections. In addition to the above functions, coastal and inland
fisheries administration, cooperative socicties, fisheries credit, fishing boat
insurance, ctc. are under Jurlsdlctlon of this organization,

V) Production Division : :

Five sections are included under this dmsmn to take charge of pelagic -
sea fisherics administration, fishing boat and fish marketing matters.
V1) Research Division :

Four sections are included undel this division - to take chmgc of
planning of technological research of fisheries, administration of research
and experimental stations, improvement and extension of fisheries techniques,
economic and analytical study of statistics and research data, collection of
fundamental data, etc.

VII) Fishing Port Division :

This division consists of two sections, handling matters concerning fish-
ing ports. _

VIII) Fisheries Research Laborataries : _

Eight fisheries research laboratories are now established independently;
each of them carries out the study and rescarch of fisherics resources, fish-
ing gear, fishing techniques, propaganon of fish and shellfish and processing
of fisheries products,

IX) Pearl Research Labmatory

Research and experiments of pearls.
X)  Shimonoscki College of Fisheries :

Comprising four courses; fisheries, processing and cngmcq
XI) Hokkaido Salmon and Trout Hatcheries: - :

Artificial hatchmg and ‘stocking of salmon and trouts and rescarch
thereof is carried out in this organization.

XII) Nikko Fish Hatchery:

Breeding, plop'lgatlon and distribution of such species of trout as rain-
bow trout and brock irout, cte,

2) Local Organiiaﬁon
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1) Prefectural organization

- The. Fisherics- Agency is represented in the local L,O\’cmment ic
-local officials arc.subordinate to the Governer of the prefecture in which
they are stationed, though for certain specific matters they are directly
responsible and report 1o the Direcior-General of the Tisheries Agency.

Most of the administrative functions in fisheries are transfered from
the ‘central Fisheries Orgam?atlon to the prefcctural governmengs, At the
prefectural level the division in charge of fisheries matters under the pre-
fectural Governor carry on the established national fisheries programme,
as well as their own (prefectural) fisheries development plan, '

2) Local fisheries offices of the Agency :

Seven local fisheries offices are established, in which several local
staffers of the Fisheries Agency are grouped under the senior officer whose
job is to organize and inspect a certain amount of works of the Agency
{fisheries adjustment, operation of patrol boat, and surveillance of fisher-
men’s- operation) in his jurisdiction, and to act as liaison between the
prefectural officials and the Dircclor-Generals of the Fisheries Agency,  In
addition to the above several matters related to fisheries, labor, education,
ete. are brought under the supervision of the several ministries as follows:

Ministry of Transporiation:

a. Secamen’s Burcau

This bureau takes charge of labor administration of seamen of ocean
going vessels and fishing boats over thirty gross tons, determination of
scamen’s qualifications and granting of licences to qualified seamen.

b. - Maritime Safety Agency

- This Agency takes charge of matters related to maritime safety, pre-
vention from violation of laws and orders, salvage, enforcement of the
Ship’s Safety Law and the Law for Collision Prevention on Sea.

Ministry of Welfare:

Insurance Bureau

This office takes charge of enforcement of the Scamen’s Tnsurance La\v
under which the scamen of fishing boats over thirty gross tons are insured
against disaster, discase, and uncmployment, and cn('mces the National
Health Insurance Law and the Wellare Pension Insurance Law by which
the secamen of fishing boats under thzrty gross tons are bencfited.

Ministry af Labour:

a. Labour Standards Burcau

This office takes charge of enforcement of the L1b01 Standards Law
<oncerning (e scamen of fishing boats under thirty gross tons, and the
Workmen’s Accident Compensation Insurance. Law.
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b. Employment Security Bureau

This office takes charge of the affairs relating to uncmploymcnt
measures and the Uncmployment Insurance Law under which the seamen
of fishing boats under thirty gross tons are insured at their own will,

- Ministry of Education:

University Education and Science Bureau

A few natonal Universities have the fisheries course where 0ccan0g1a.~
phy, biology, chemistry and other related subjects to fisheries ate taught to
the students. Besides these, there is Tokyo Tisheries University.

Many prefectures have fisheries high schools and also several high
schools which hold fisheries courses.

Features of the Administrative Service in Figheries,

Tt would be wearisome to catalogue onc by one all the various ministerial
functions on fisherics administration ; it scems desirable to explain the set-
up and the functions of some of the more important of the social and
administrative services, especially where they exhibit points of particular
interest in the design of the Japanese administration in fisheries or where
they are characterized by features uncommon in the systems of the othex
governments.

The adminstrative services. which scem to fall within these categories
and thus call for further examination are:

(1) Fisheries ic[Justmcnt and protection of ﬁshulc‘; resourses
(2) Improvement of production facilities
- (3) Promotion of the co-operative movement

(4) Measures for accidents including fishing boat insurance
(5) Visheries finances

(6) Fisheries cducation system

(7) Fisheries research

These will be dealt with in the followmg paragraphs. Other services,
similar ‘in other c‘oumncs, present no special pomls of interest to the
readcrs '

One feature of Japan’s fisheries 1dmmtslmtmn calls for special remarks.
The Governmental controls on fisheries are varied, which arc powerflully
cuforced. Some of the fishing methods. are prohibited and - some ‘arcas
ar¢ off-limit for the protection of natural resources.

“The experience learned in fisheries - clearly - indicate lel fisheries
controls as enforced at present are quite effective in order to maintain
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ever-lasting maximum catch and to keep ﬁShcranb social and economie
standard as hlgh as possible.”

1) Fisheries Adjustment and Fisheries Resources Protection.

The Fisheries Law provides the maintenance of order of fisheries: i, e,
adjustment of using rights of fishing grounds, maintenance of balance between
conservation of [isheries resources and improvement in fishing gear or
fishing techniques, and self-control of the japanese i ishing boats operating on
high seas, particularly observance of the international fisheries agreements,
In other words, under the Fisheries Law, fisheries rights in coastal fisheries
arcas are given to fishermen engaged in coastal fisheries (to fishcrmen's
cooperatives as a tule) in order to protect them from other commercial type
fisheries or in order to ensure fishermen engaged in coastal fisheries to operate:
fully.  Fishing boats using higher efficient fishing techniques are not al-
lowed to intrude into coastal fishing areas. - On the other hand, a licencing
system. is applied to the off-shore fisheries to prevent from operating in-
tensified fishing operations in excess of the productivity in the fishing area.
Number and tonnage of fishing boats, operating areas and period, etc.,
are subject to the approval of the Ministry of Agriculture and Forestry
or prefectural governors.

Number, tonnage, and operation frequency of ﬁshmg vessels operating
on high secas are brought under the direct contro) of the Ministry of
Agriculture and Forestry.

The above measures have been taken fbr the purposc of conserving
Japan's fisheries resources in. accordance with the Fisheries Resources Con-
servation Law. Such measurcs are taken after hearing the opinion of regional
fisheries adjustment commissions representing fishermen so that the opinions’
-of commissions may be reflected in the fisheries administrative measures. In
view of a great number of fishing boats operating in the Japanese fishing
areas, the government has made efforts for developing new fishing areas
on coastal sea and pelagic sea, and for increasing fisheries production by
giving financial aids {or instalting equipment (including young fish stocking}
to sceure fish seeds in inland water and shallow seas, and for improving
* fishing grounds. Further cfforts have been made to reduce or order them
to be put for other uses the excessive number of small type trawlers which
affected seriously the fisheries in the Japanese fishing areas by sinking,.
thus restraining competition among the fishermen.

177



", JAPANESE FISHERIES
2) Improvement of Production Facilities

Under the Fishing Port Law, measures have been taken to improve
the management and operation of fishing ports, complete their facilitics,
and raise efficiency. There are 2,700 fishing ports in Japan, and 604 of
them are now under expansion.  Improvements on lishing vessels and fish-
ing implements arc being attained by the adoption’ of the registration and
inspection systems introduced in accordance with the Fishing: Boat Law and
other regulations on fishing wvessels. Instructions have been given by the
government to make the required improvement and to cquip the boats
with the wireless communication system.

In addition, financial measures have been t‘lkul for cxpediting instal-
lation of ice-making, cold-storage, and refrigerating equipment used for
fish strorage in fishing boats and on landing places,

3) Promotion of Co-operative Movement

One of the most serious problems the Government encountered has
been how to improve the social and economic status of the small fisher-
men’s household which constitutes the bulk of the fishing population. The
practice of the fishermen’s households, too often, is to pledge his catch in
advance to brokers and middlemen in return for immediate loans at
usurious, rates of interest.

To overcome ‘this problem ol rural indebtedness ‘a co-opérative move-
ment ‘has been- e\tcnded gradually over all the fishing villages of the
country and there are now well over 4,000 fisherics co-operatives.

mecrly the operating capital for these “associations was not 1mp]c
enough to meet the fishemen’s requirement. 'In order to put the co-operative
movement on a sound financial basis," the Government aid funds were
successfully floated ‘in the- cases . where the co-operative assomauons can-
enlarge their own capital. . '

The local co-operative: associations whose operation.and accounting is
assisted and closely ™ supervised by the - prefectural © governments whose -
administrative budgcts in thcse field get countc:palt subsidy ['rom the central
government, : :

The cooperative movement has bcen an outstanchng success, [t has
greatly increased the happiness and prosperity of the fisherman class. It
is today in possession ol a constantly growing and substantial catital, The
records of the movement show that only a few of them have turned out
to be a financial failure.- '
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In accordance 'with the Fisheries Cooperative Law, fisheries cooperatives
or federations are formulated. They include associations for cooperative
financing; for cooperative marketing of produce; for cooperative purchasing
of fishing materials; and for cooperative production.

4) Measures for Accidents Including Fishing Boat Insurance

In casc where fishing boats are submerged or damaged on account of
disasters or accidents, they arc insured under the government reinsurance
system in accordance with the Fishing Boat Loss Compensation Law. It
is compulsory for smaller fishing boats of less than 100 gross tons to be
insured under a certain condition and a part of the premium is paid by
the government.  In addition, a fishing boat insurance system comparable
to the endowment insurance system has recently been enforced and is ex-
pected to be a success. A special insurance is brought into practice against
undue capture of fishing hoats by the foreign authorities and the wages of
the scamen in the captured [ishing boats is 1nsu1cd in accordance with
the Tishing Boat Seamen’s Pay Insurance Law.

Fishcrmen suffer scrious damage from typhoons or other natural
disasters cvery year. In order to facilitate the rchabilitation from damages,
legislative measures have been taken on cach occasion. To ease the supply
of rchahilitation funds, the government ensures loss compensation to bank-
ing ‘institutions and a part of interest on the loans provided from them is
defrayed (rom the national treasury.

In 1957, the fisherics mutual relief system was introduced, and fisher-
men, in case their revenuc diminishes below the costs as a result 0f'1 poor
hau! can get insurance money.

5) Flshenes I‘mances

- The majority of ]apamsc fishermen arc on small seale, and then manage--
ments are highly susceptible to fluctuations in fish catches or natural disasters.
They can hardly procure necessary funds and some of them have to borrow
high-interest money from merchants. In order to find a solution to fisher-
men’s financial problems, the cooperative financing system under the Centr al
Cooperative Bank for Agriculture and Forestry has been strengthened. In
addition, the long-term credits are provided from the Agriculture, Forestry,
and Fisheries Finance Corporation for the construction of fishing boats
and for the installation of ice-making, cold-storage, and fish culture equip-
ment, :
Besides these, in order 1o case the qupply of loans from commercnl
banks there exist prefectural fsheries credit fund associations that guarantee
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the repayment of loans provided from the banks to fishermen and such
guaranteed loans are insured by the government under the Medinm and
Smaller Fisheries Loan- Guarantee Law: '

6) Fisheries Education

The highest type of fisheries education is given at the State Fisheries
University under the direct control of the Ministry of Education,

Besides the above there exist about 40 prefectural fisherics high schools
and many other high schools that have fisheries courses or include curricula
on fisheries.

7) Fisheries Research

Research and experiments on the various sectors of fisheries resources,
propagation, fishing gear, fishing techniques, and processing, and utilization
of fish and shellfish are conducted at the national fisheries rescarch labora-
torics. Rescarch and experiments of sca water fisheries are conducted with
the Looperatlon of the Tokai Regional Tisheries Research Laboratory in
Tokyo and six other prefectures. Research and experiments of inland water
fisheries are conducted at the Fresh-water Fisheries Research Laboratory
in Tokyo. :

- Besides these, basic ICSC'llCh and experiments are conducted at Lthom-
torics or experiment centers of ‘universitics, .

- In addition, there -arc prefectural fisheries cxpcumcnt stations and
fisheries information offices. Thesc stations are engaged in rescarch con-
nected with the respective local fisheries and in cooperation with the
government agencies. The results of experiments are disseminated among
fishermen. The government has made efforts for improvement and exten-
sion of fisheries techniques through fisheries - specialists, though they are
few in number as yet, and through study groups under the leadership of
pioneer fishing boats.
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Outline of History of Fisheries Statistics in Japan

The bulk of the fisheries statistics in Japan naturally consist of what
have been prepared by governmental agencies. In the library attached
to the Ministry of Agriculture and Forestry there are found the series of
statistics of the Ministyy of Agricultaral and Commercial Afvairs, from Volume
I (originated in 1886) to 40, and another serics, the statistics of the Ministry
of Agriculiure and Vorestry, from Vol 1 (originated in 1926) 1o 35.

The following is the outline of the history of the fisheries statistics in
Japan -based upon the above data. The first of the national statistics
‘on both agriculture and fisheries is the “ Produce Survey” which the
Meiji government had cach prefecture prepared in 1870 wich the purpose
of grasping the financial basis of the new administration, compiling the
reports on the annual production of rice, other grains, salt, oil, and fishes.
After 1884 “ Regulations on agriculture and commerce reports forms™
determined the forms of reports submitted from prefectures.  In these carly
days, the kinds of fisheries products reported in the statistics were lmited
and have little statistical use today.  Until the Sino-Japanese War of 1894
and 1893, Japan had entered the period of modern capitalism, developing
various ‘industries and the need fov grasping the actual national strength
was keenly felt. In 1894, thercfore, the contents of the various reports
were revised and the form of fisheries statistics was improved.
~ The “Annual Statistics of Ministry of Agriculture and Forestry,”
published in 1955 by Statistics and Survey Division, M.AF, i ‘the most
nandy hook 1o look back upon the past statistics on agriculture, forestry and
fishery. -~ As the book reveals, from the end of the 19th century the catch and

_‘proccsscd amount of the major kinds ave annually given enabling us to
make the-ycurly comparison, although some reservation is held as to the
dependability of these figures. Besides the amount of production the number
of fishing boats and nets is given, '

In 1892, ©Special Survey on Fisheries ” was conducted in the name
of the Minister of Agrivuftural and Commercial Affairs, all over Japan going
“into details, but this survey was carried out only for that ycar. The survey
covercd such items as those engaged in fisheries (breakdown of shipowners
and crew), the nwnber of households and people engaged in fisheries, broken
down by [ull-time and part-time, number of fishing boats, nets'and tackles,
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the amount of catch by kinds of fishes (quantitics and values), amount of
processed products by kinds (quantities and values), fishing season, fishing
areas, fish markets, etc. * This is the only exhaustive statistics on fisheries
“before World War IL -~ Also this is the only statistics giving the number of
fisheries managements by households and people -until 1915 when the.
statistics of the Ministry of Agricuitural and Commercial Affaivs added a
new-item on “the number of ﬁshcuncn and iheir houscholds, broken duwn
by full-time and part-time, and by sexes,” enabling us to get the basic
ideas on the movement of labor force in fisherivs.: : o
After W, W. I, the progress of the Japanese capitalism was remark-
able, and mechanization of fishing boats was specded up and the pclagic
fisheries went on in an extensive scale. The need for the statistics on
the managements and the employed workers was beginning to be felt,
so that after the 1921 revision in the statistics forms, such breakdown is
given. ‘Also the catch is broken down by coastal fisheries, off-shore fisheries
and pelagic fisheries. _
In 1925 the Ministry of Commerce and Industry was established so that
the statistics on commerce and industry came to be separately prepared,
and from 1926 on the fisheries statistics were prepared in accordance with
the “ Regulations on Statistics and Reports of Ministry of Agriculture and
Forestry,” but their content did not change much until 1940 when the
statistics on agriculture and forestry was again revised. '

" The revision of 1940 aimed at preparing the statistics whicli would
be useful for “the controlled economy under the war regime. = In other
words, while ‘the former statistics laid stress on the amount of production,
the revised form of survey tried to grasp the national production capacity -
and to clarify how the fisheries were related with other economic activitics.
In accordance with the Natural Resources Survey Law,” based on the.
National Mobilization Law, the “Regulations on ‘Survey of Agriculture, -
Forestry and Fisheries” were set up and the survey covered such items
as kinds of fisheries, number of managements, boats, workers, amount of
catch,” etc. and the survey was carried out twice a year, instead of once’

a year as before. * Although the manner of survey was an improvement
in some respects, under the- circumstances there was no drastic progress -
in the structure of survey itself) so that the survey was still based on the
reports from -cities, towns, VIIIagcs and prefectures, no dlﬁ'erent from 1920s,
or 1930s. Then came the end of the war.

What brought about -the remarkable progress in the statistics of agri-
culture, forestry and fisheries after the end of the war was the establish-
ment of the crop- reporting system- which was for the purpose of pr:parmg
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the accurate basic data on the rice delivery quota which was necessitated
by ‘the food situation at. the time. In 1947 the Statistics Section, which
hact been only a scction within the Ministry of Agriculture and Forestry,.
became Statistics and Survey Bureau (after 1949, called Statistics and
Survey IJivision}, cstablished exclusively for the purposc of statistics and
surveys independent from the adininistrative organ. At the prefectural
level, the Crop Reporting Offices were established directly under it (changed:
their name to Prefectural Statistics and Survey Offices in 1950), having more-
than 1,000 branch offices all over Japan, at the rate of 1 for 10 town and
village communities, having more than 10,000 staffs in all engaged in the
work of statistics on agriculture, forestry, and fisheries,

Fisheries Statistics Scction was established in 1950 within the Statistics.
and Survey Division (which has 7 sections and one special room) in 1950
and at the local levels’ special staffs on fisheries statistics were placed.
Through this organization the basic statistics on fisheries which are system-.
atic and dependable came to be compiled independently from the agri-

cultural statistics to which the fisheries statistics had only been an appendage-
before, .

Present Situation

The most basic statistics on the Japanese fisheries is prepared by the
Statistics and Survey Division, M.AF., as described before and there are
others which are prepared by the Fisheries Agency, M.A.F. or its outside:
organizations from time to time according to the operational necessities,
and still others which are prepared by the prefectural offices and private:
concerns. The major ones of them are carried in the © Statistical Year-
books of the Ministry of Agriculture and Torestry » continuously since the
‘Muiji era and the contents are improving mdua]ly The following are
the items on fisheries carried in Vol. 35 (1958), of the Yearbook.

1. Tisheries management (a part of the result of the * Census of Fisheries ’
 carried out by the Statistics and Survey Division in 1958 and « Suwey-

ol Fisheries Management for Inter-Census Y l,'ll, " carried out ﬁom 1955)..

{1) No, of management unit.
(2} No. of fisherics labourers by important types of fisheries.
(3) No. of individual managements broken down by full-time or part- -
time.
2. Means and {acilitics of Fshcucs pmducuon.
{1) No. of boats (the suw{:y made in accordance with the regulatmm
concemmg fishing boat registration of the Fisheries Agency).
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(2) Fishing ports (survey of Fisheries Agency).
Ice-making and refrigeration plants (survey of F ﬁhcnf.s Ageney).
{4} .Consumption of petroleum  products for fishing use (survey  of
Statistics and Survey Dwnsmu) :
3. TFisheries catches.
(1) Whaling (survey of Fisherics Agency).
(2) Pelagic fisheries on high seas (survey of Fisherics »\qcn(‘y)
A) North Pacific Occan fisheries (ditto).
B) Tuna long line.
C) South China Sca fishing (ditto).
{3) Domestic marine fisheries (Statistics & Survey Dwmou)
(4) Tnland water f'shcucs (ditto).
4. Aquicuiture, _
(1) ‘Culture in shallow sea (Statistics & Survey Division).
(2) CQulture in inland water (ditto).
(3) Fish cultme in paddy ficld (ditto).
VFisheries cconomy, fisheries houschold and hbh(.llCS m'nmgement {ditto).

5
6, Production of processed marine products {or marketing (dmo).
7. Market price of fisheries ploducts {ditto). '

8.

I‘lshlnor boat insurance (survey of [Iisheries *\gency)
(1) Subscription,
(2) Payment of insurance money.
9. Tisheries Gooperative Association (chtto)
(1) Unit Association.
(2) Federation. _
10. Foreign trade relating to aguculturc forestry and fisheries (Custom

-Division, Ministry of Finance).

11.  Index number of production of aguculturc f01cstry and ﬁshcucs

(prepared by Statistics and Suwey Division).

The above are the annual reports on_the fisheries statistics in Japan.
Beside these the Statistics and Survey Division publlshes “Monthly Report
-on Agricultural, Forestry and Fisheries Statistics” cvery month giving the
amount of products of marine fisherics and shallow sea culture, market
prices of fisheries products, quarterly survey of fisherics cconomy, ete.

In short, the Statistical Yearbooks of M. A, T, comp1]c in-a compre-

* hensive manner various statistics on agriculture, forestry-and fisheries. The
Fisheries Statistics Section of the Statistics and Survey Division  publishes

more detailed “Fisheries Census,” Survey of Fishcries Management for
Inter-census~ Year,” “ Annual Report of - Catch Statistics of Fishery and
Agriculture (1nc1udmg ptocessmg), « Statistics on Fishery - Economies,”
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“Result of Survey on Tisheries Products Market Prices,” etc. Fisheries
Agency publishes © Statistics on Fishing Boats,”  Statistics on Fishing Boats
Insurance,” and “Monthly Bulletin of Fisheries Survey ” is published by
Rescarch Data Section, Fisheries Agency, carrying the major statistical
indices on fisheries all over Jdpdl’l to enable us to observe the monthly
changes in the indices.

Now an explanation will be given of the rescarch methods and activi-
tics carried on by various agencics. The basic statistics is handled by the

Statistics and Survey Division, The fisheries research organization of the
M.AF. is as lollows:

Agricultural ’ Statistics & Prefectural F Branch
. & Forestry Survey Div. Statisties | | Offices:
[Economic ———[—-— & Survey
Bureau - Offices: Coastal
Ministry of Fisheries Statistics Branch
Agr. & Forest, : Section! 400 Coastal Offices
0”3(.‘2541 {ca 500G
Management Sec. (ca. 250} )
T Non-coastal
P!azmmg See. Offices 8

Cmp Staties Sec.

Economic Survey Sec.

Agricultural &
_Forestry Siatistics

l.ibrary managements

Tabulation Office

Fisheries Ageacy . ——{ Fisheries Research Institttes
T {One in cach of 8 areas)

Iﬁ Rescarch Division,

{Note: Figures in brackets represent slaffs on fisheries statisties.)

1. Fisheries Census

This is carricd out with the objective of grasping the actual conditions
ol the Japanese fisheries (fishery and agriculture) by means. of systematic
statistics, and is an indispensable data for determining how the future
fisheries’ administration should be.  We can also trace the structural changes
in the Japanecse fisheries. However, it was only after the end of the war
when the basic research covering -all the fisheries managements was calued
out, as follows:

August, 1947: Basic rcscarch‘on'ﬁshcrics
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March, 1949: TFirst fisheries census
January, 1954: Sccond fisheries census

- It was decided that a fisheries census would be conducted cvery five
years after 1949, and the second census was carried out in 1954, For
budgetary reasons, the third one was conducted in November 1958 Thc
second and third census will be compared in the followlng
Objects of Census—TIn 1954, all fisheries managements in Japan, numbering
251,747 (including individual managements, managements' by fisheries co-
operative associations, managements by fisheries production associations,
joint managements, and companics), and also fisheries laborers’ households
were made the objects of the census, but in the 1958 census, only fisherics
managements (which decreased to 229,334) were taken up as objects. Sepa-
rately, surveys were conducted of all fisheries coopelatwe associations in
1938,

Method of Investigalion—At the time of the census, the research body of the
Ministry of Agriculture and Forestry was not capable enough to carry out
such extensive survey single-handedly, and thercfore the survey planning
itself was worked out by the Fisheries Statistics Section of the Statistics and
Suwey Division, while actual survey was carried out bv way of the follow-
ing steps:
(1) MAF—prefectures—villages, towns, cities—enumerators

(about fisherics managements)
(2) - MAF—Statistics and Survey. Offices—Branch Offices

(about fisheries cooperative associations and fisheries rights)

In making surveys, a list of census'objects was drawn up first, and enume-
rators met all these, and filled in questionnaires. In regard to surveys of
fisheries managements, survey items include the type of operation, type of
fisheries, boats used, fishing operating: unit, number of workers cngaged in

fishing, fishing days, total catch, wages hyworks, number of household members,

their employment, etc.” As to surveys ol fisheries cooperative associations,
the membership of the association, subscriptions, credit business, marketing,
purchasing business, ice-manufacturing and refrigeration business, fisherics
self-management, propagation projects, financial affairs, etc. In rcspcct 1o
fisheries rights, the nuraber of fisheries rights and their exercise were surveyed.
Outoome of Survey—The results of the 1954 census were summed up into six
chapters and wmade public. In the case of the 1958 census, statistics on
fisheries managements, fisheries cooperative associations, and fisheries rights
were published in-1959.  In 1960, statistics on fishing operating unit and
ﬁshcrms by cities, towns and villages are. schcduled to come out, and statis-
t!cs on the number of ﬁs}nng households, in 1961,
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2. Survey of Fisheries Management for Inter-census Years

~ Based on the result of the second fisheries census, the cards were filled
for cach fishing management unit, giving the name, address, type of opera-
tion, items concerning the boat used, ctc. As of January 1 of each of the
inter-census years the investigation is made of these items so that the changes
in the management units, sizes of fishing boats, number of management
units by kinds of fishing will be known during these years. There are con-
siderable changes seen in these matters, and the tendency is that the size
of boats gets higger and the number of shallow sea culturers increase.

3. Productdon Survey

Unlike. rice and barley, the fish catch must be disposed of quickly be-
cause it will otherwise taint readily. It is nccessary, therefore, to visit
landing ports, if possible, and make direct investigation to get correct figures
on products. In orewar days, statistics on fish catch or processed products
were prepared on the basis of surveys carried out once a year. The figures
thus obtained were not dependable and “up to date”  After the war, in
accordance with the dircetive from G.H.Q);, S.C.AP., the Fisheries Agency
came to make monthly investigations on fisheries catches since 1949 by re-
questing the prefectural governments to. tabulate reports from the fisheries
cooperative associations in the respective prefectures. This was a notable
improveinent, but admittedly cooperative associations’ reports were not so
satisfactory.” The first work the Fisherics Statistics Section of the Statistics
and Survey Division (established in 1950) tack up was to work out ideal
methods of conducting surveys and compiling statistics on the catches of
marine products, and new methods were established and adopted in \prll
1951,

(a) Statistics and Survey of Marine Fisheries Catch

Since 1951 several improvements have taken place, The following is
the present method taken. ' _

"The correct data on the whaling and mother boat type of fishing is
available by the statisties of Fisheries Agency, to these two types
are cxchuded. The other types are called domestic marine fisheries,
which arc classified into’ 38 kinds. The scale of fishing also ranges
widely, from the one which does not use fishing boats to the one using
over 500-ton powered boats. So they are broken down into 12 strata by ton-
nage of fishing boats, and the monthly number of fishing units, number of-
trips, the number of fishing days and catch are mvestlgated The amount
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of catch is classificd into 94 kinds of fish.

The reason why the statistics . of the fishing  units and .the number of
trips, not just the catch, came to be taken up. (since 1957, the number of -
fishing days as well) was because the catch per fishing cffort, by types of -
fishery, and by sizes of management, can be gmspcd, and becausc il tlus
is continued, it will contribute to the analysis of the fisheries resources.
Method of Survey—It is not practical to adopt the same method of investi-
gation for the very small type of fishing to that of the biggest size, so that
various methods are applied  depending upon the type of fishing or the
actual local conditions. Over 80 per cent of the total catch is investigated
by the sampling method with considerable accuracy. The local offices would |

go over to the landing place (port) of bigger fshing boats, pick up a sample
boat at random, and correctly compute the catch, or distribute the diaries
1o the sampled fishermen’s houses and let them enter the daily catch, later
to be collected, : .

"~ Formerly when the off-shorc and pelagic types of fishing boats left
their home ports and landed their catch at the ports in the prefectures
other than their home prefectures, their catch was listed at the landing
ports, but since 1957, it was made so that the statistics give the catch by
the ptcfcctmes the Rshing boats belong to.

(b} Survey of Aquiculture .

This survey is conducted on pearls, laver and oyster.  Approximately
the same method is taken as the sea fisheries investigation previously
described, also on monthly basis. Besides the pxoduct:on the number of
culture facilities are also investigated. -

() Survey of Iniand Water and Cullure F zsizenes (tncluding fish fanmng in paddy

Jields) and Procéssed Fisheries - Produts. _ _

This kind of survey. is' assuming great importance in fisheries, but the
survey of processed fisheries products is conducted only once a year. Bet-
ter survey methods are now under study. _ -

in respect to inland water fisheries, sut'\}cy methods have bcen im-
proved considerably since 1957, the number of fishermen, and liberation,
and as to culture in inland waters, the number of management units,  water
arca used for culture, number of workers, number of seed fish sold, amount
of food given, etc. havc come to be surveyed. In I‘ng.ld to the major rivers,
lakes and swamps surveys are conducted several times a year..

4. Sixﬁréjr of Fish_er_ies Economy
“The fishing entrepreneurs are requested to keep the records of cash
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and catch lran_saction and also the labor employed. The branch offices
tabulate the results every month. At the beginning and end of cach year,
‘the invcstigq‘ti‘on is made on the assets (debts) held by the fishermen,
iucl_ud_ing fixed and floating assets, cte,, so that the opcra'tion. for the j’car
can be grasped. O course the survey depends upon the full cooperation
-on the part of the fishermen and the investigators” wholchearted guidénce,
so. that the number covered by the. investigation is Hmited. The survey
was begun in 1951, and 736 out of 250,000 units of operation all over
Japan send in their reports. . On the basis of this data, the basic ideas
upon the changes in the fisheries management in Japan can be grasped
since the reports would cover whether the management was in the red or
not, amount of the assets, house-keeping expenses, fund, production per

unit of management, consumption of material and equipment, their prices;
-cte. ‘

5. Survey of Market Prices of Fisheries Froducts

The annual Statistical Yearbooks of the Minisiry of Agriculture and
Forestry listed, until 1940, the amount of the total catch in money, as
well as its quantity, but after 1941 the fisheries products came 1o be con-
‘trolled and ratioried, so that the survey on their values was discontinued.
In 1950, the control was lifted, but it was difficult to get the more correct
figure on the prices, than that on the total quantity, so that this was
left for future study. After 1953, the Statistics and Survey Division limited
»the survey on the prices.to the major 83 fishing ports and the wholesale
markets of 6. big cities, and tabulated the amount and the prices handled
there, and published the monthly figures of quantities and prices by items.
So far, the investigation is carried on only with the {resh fisheries products,
and . not, the processed ones. The fisheries census of 1954 grasped the
tatal catch in the amount of money, but 1this was not too reliable in view
of the methods. of survey taken. - _ '

The annual catch in terms of money is only an estimate based on the
survey of the market prices of the fisherics products, :

6. Survey of Disposition and Distribution ‘of Fisheries Products

This kind of survey has been carried out since [Japuary 1960 ar the
nation’s 46 major landing ports. In surveys, primary stress is heing placed
on how fish eatches are being used (fresh fish, frozen products, canned or

hottled products, fish paste, fish oil, manurc a nd feed), und how fish catches
(fresh fish at present) are being transported (by railway, automobilc or ship)
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—to where, : :
Local officers visit fish markets, association members cngagcd in pro-
cessing or transportation bodies every month, or collect reports from them,
to make the survey. Survey methods depend on the circumstances in which
census ob]ects arc placed.
The above surveys arc conducted by Statistxcs and_Survey Division

and the following are the statistics compiled by TFisheries Agency, tabulat-
ing the reports of the prefectural offices, ete.
(1) Whaling and Factory Ship Type Fisheries Productlon Statistics -
The statistics is tabulated based on the reports of the catch from
the entrepreneurs “who are obliged to make such reports in compliance
\vith the Fisheries Regulations. The result is included in the Statistics of
Fisheries Production (Annual Report on Catch Statistics of Fisheries and
Agriculture) compiled by the Statistics and Survey Division.
(2) Fishing Vessels Statistics
The Annual Statistics of the Ministry of Agru:ulturc and Forestry gave:
fishing vessels statistics after 1905 every year, compiled in accordance with
the “Regulations on the Statistical Reports of the Ministry of Agricuitural
and Commercial Affairs ” and * Regulations on the Survey of Agriculture,
Forestry and Fisheries.” Indcpendent research on the fishing vessels was.
conducted by Fisheries Bureau and the result appeared in the * Fishing
Vessels Statistics,” in 1924, 1929, 1934 and 1939, In 1949, “ Reports on the
Movement of Fishing Vessels and Crews” was published. After the war,
since the end of 1947, in accordance  with the Regulations on Fishing
- Vessel Reglstratlon Fishing Vessels Law, each' fishing vessel carries the
registration card, and the cards are collected by the prefectural offices.
and the result. is tabulated by the Fishing Vessels Scction, Fisheries Agency,
and ' published as “Statistics Table of Fishing Vesscls” every year.. The
contents and accuracy of the statistics have much 1mp10ved compared with:
the pre-war days. '
(3) I‘lslung Vessels .Insurance Statistics :
This gives the subscription and the number of acmdcnts and is pubhshed'
both monthly ~and annually, by iFishing Vessels Insurance Section,
Fisheries Agency, which collects the notices sent from the -Fishing VLsscIs
Insurance Associations,
(4) Survey ‘of Cold Storage lloldmgs '
~ The statistics 15 broken down- by the kinds of"fish, their condmons
(frozen, fresh, salted, dried, etc.), giving the monthly total and the number-
of stock at the end of the month, based upon the data from the sample factorics:
picked up at random, reported to the Research Data Section, Fisherics Agcncy
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There are some other statistics prepared by the Fisheries Agency every
year including those on production, circulation, consumption, trade, prices,
finance, raw material, ctc, or biological and occanographic statistics sent
in from the governmental offices other than Fisheries Agency, prefcctural
offices, research institutes, various organizations and companies, etc.  Although
the explanation on each ane of these statistics is omitted here, the major
ones are carried at the end of this book giving the sources. The readers’
attention is also called to the pertinent items on fisheries carried in the
35th Statistical Yearbook of the Ministry of Agriculture and Foresury.
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