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JAPANESE OFFSHORE TRAWLING 

by 
Lt Comdr FranQois Bourgo1& l/ 

SUMMARY 

1. 'trawl is a hag-.baped net towed by one or two ve.sel. (trawler.) and used to 
oatch the fi.b living on, or olos. to, tha sea bottom. 

2. Tbe modern Japanese vaesds operating in offsbore waters use two prlocipal types 
of trawl, the otter trawl, which 11!1 used b1 ships of more than 200 gross ton. and 11 towed 
by ODe ve.sel, end the bull trawl towed b1 two vessel. operating a. a team. In additioo, 
another net, oalled in this report Danish .eloe, and similar in construction to the bull 
trawl but operated by one boat, was u.ed in certain offshore areas although it 11 prima
rily a coastal fishing gear. 

3. Because the trawl, when used indiscriminately, can be harmful to the fish re
sources, the operation of this fishing gear is restricted by oertain regulations. trawl
ing 1& prohibited in certain coastal areas. All trawling operations are subj ect to the 
deliver,r of a licensa issued by the Mini.try of Agriculture and Forestry and are confined 
within the area for which the license has been issued. 

4. Prior to 1940, the normal fishing grounds of Japanese offshore trawlers were 
situated on the continental shelf of southeast Asia and included the ~ast Chin~ end Yellow 
aea., the South China Sea, and the Gulf of Tookin. Some oft.hore fishing wae slso done in 
the northwe.tern porti on of th~ Japan Sea. 

5. In addition, between 19.37 and 1941, Japanese fhhing oompanies operated trawler. 
under Argentine and Mexican flags off the coasts of South and Central America. 

6. Trswlers also were used in assooiation with factor,y ships from 19.3.3 to 1941 in 
the Bering Sea and in 1942-4.3 off the weat coast of Kamchatka in the Ses of O.lchotsk. 

7. Since the Surrender of Japan to the Allied Powers , the Japanese offshore trswl
ing fleet which had been almost completely destroyed during World War II has been reoon
structed. Present trawling operations are confined within tbe fishing aress authorized . 
by the Supreme Comm&lder for the Allied Powers. The authorized area includes the eastern 
portion of the East China Sea which is at present the only fishing ground where offshore 
trawlers are operating. The ectad catch in this area is comparable in quantity to the 
prewar output of trawlers in the East China and Yellow seas. 

8. Available dats indicate that the present fishing effort cannot be maintained with
out causing a depletion of the resources, so the trawling fleet is being reduced in number. 
A program of research has been implemented to determine what fishing effort is compatible 
with a maximum sustained production. 

11 This report was prepared by Lieutenant Commender Francois Bourgoia (FLE), Adminis
trsteur de l'Inscription MaritLme (French Navy), attached to the Fisheries Division, 
Naturel Re sources Secticn. Mr M1suho Ohno, Fisheries Divisio~assisted materially in 
the compilation of the date. The principal illustrations were prepared by Messrs 
Saburo Satouchi, artist, and Katsuyuki Kita, draftsman, Fiaheries Division. 
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INTRODUCTION 

1. Purpose and Sources 

Thi. report deecribes the fishing operationa of the modern Japan ... trawler. in 
the ftJ'ioue areae which have been exploited b,- this type. of veeeel . It axclude. the purel1 
coast.: fishing operations b,- smell vessels around the islands of Japan and the coast ar 

'Korea, and also near Sakhalin and the Kuril ielands. 

The data included have been compiled from the official etat~stics of the Ministry 
of Agriculture and Forestry, the records of fishing cOlipanles a nd associations, and the 
principal Japanese publications dealing with this subject. 

Because of numerous inconsistencies in the collection and recording procedur.s 
used 'b,- the Japanese, statistical data are incOliplete. Estilllltee han been included, atter 
croBB-checking, when the,- appeared sufficient1,- reliable to help give a clear picture of 
the actual nature and scope of Japanese trawling operatioh •• 

The descriptions of fishing 'gear are based on data and records supplied b7 the 
fishing companies and bave been checked b,- direct observation in the field. 

2. Ongina and Scope of Japanes. Off shore Trawling 

Since their ear11 histor,y, the Japanese hav. fished in their coastal waters b7 
lIIeane of n.ts dragg.d on the sea bottOli. The .... BB.1II engaged in this tn>e ot fisbery were 
sll&l.l craft using 1I0re or less prbdtive t,-pes of trawl. The narrowness ot the continental 
sbelf bordering the islands of Japan preclildes the use of a trawl at a great distance tl-a. 
the shore. Offshore trawling tberefor. was not practiced b,- tbe Japanese until the intro
duction, from Europe of tn.s of trawl suitable for large v.ss.ls capable ,of seeking their 
fishing grounds farther from Japan, on the shelf of th. !siatic continent. This innOfttioo 
was .. d. in the earl,- ,-ears of the 20th oentor,.; the first _od.m trawler us.d suoo.ssfull1 
in Japan ... waters (in 1908) was an otter trawler built in England. 

In its earl,- stage, lIIodern trawling was praoticed b7 the Japansse in their ooastal 
waters, but it becaa. an offshora fisher,. as earl,- as 1909 when regulations i.ple ented to 
prot.ct the ooastal fish.ri88 forbade the u •• of the otter trawl in the coastal area ar 
Japan. 

Encouraged b,- the government , the otter trawling industrr developed rapidl1, and 
the Japanese trawling neet (Table 1) included an estimated 150 otter trawlC'. in 1912. 
This d.velopm.nt, however, was interrupted during World War I, as the shipowner. round it 
profitable to sell their trawlers to the Allies, who needed this t,-pe of ..... sl1 for u ... s 
patrol boa~s or JIIine ewe.pers. J apanese offshore trawling was resumed in 1919, and the ot
ter trawler fleet again increased steadil,- until 1923 when it includ.d 70 vessels, th. 
aaxiNUll allow.d b7 government regulation Zl. 

Since about 1921, the bull trawl hu b.en ueed cODourrent1:y with the otter trawl 
in the offshore fishing areas. This tne of net is also in u .. in European oountries, but 
the Japaness cla1ll that it developed separate11 in Japan. As the DUllber of bull trawlC'. 
was Dot li1l1 ted b)' law, this fi sher,. gradual11 aoquired illlportance until it great11 g

oeeded otter trawling. 

Acourate figuree are not a .... il.ble because stat istics on Japanese tr.wling ar" 
inco_plet. and oft.n unrel i able , but the annual catch between 1932 and 1937 1e •• t1..8ated 
at 44,000 •• tric tons ~I by the otter trawlers and 196,000 tons b7 th. offshore bull trawl
ere. The total alllount, 240,000 metric tons, was about one-third of all Japane •• arfshor. 
fisheriee, but 0011 0.5~ peroent of th. total Japan ... fish produotion. 

2/ This regulation was illlplemented in 1917. (See "Japan.se Regulations 00 Trswling·. ) 
y See gloBB&r7 for con .... rsion of metric to English unite ot eaeur nt. 
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rbia catch fta ta\c:en almost ent1relr in the Baat Ch1na and Yellow eeas, .here the 
tra.l .. a graduallr extended th.ir operationa aa the filherr d • .,.eloped farther from the1r 
baa.s. But as operations in this area reached their peak the catch per .,.essel began to de
cline, the reeOUl"oes being aff.cted b7 the intenshe exploitation. Seeking nn f ishing 
grOGDds, ' the Japanes. extended th'ir trawling operations to other areas I westward t o the 
South Ch1.Da Sea and the Glllf of Tonkin, northward to the' northern portion of the Japan S. 
and farther, to Kamchatka and the Bering Sea (Figure 1). Ther also made nUller ous attempt. 
to disoover new suitabl e fishing grounds in various part. of the world . SOllIe of these 
t rials met with sucoess and led to the formation of fiehing cOllpaniea with Japanese capital 
in Argentina and Mexioo. 

World War II brought an end to t he expansion of the Japanese trawl fisherr. 
Nearlr all offehore trawlere were destrored between 1941 and August 1945. Present oper
ations or Japanese offshore trawlers are r estrioted to the eastern part of the .East ChiDS 
~a, wner .. a newly built trawling fleet 1s operating. In 1948 it caught approx1mately 
203,000 .. tric tons of fish, slightlr l ess t han the prewar catoh- of the Japanese trawlers 
in the East China and Yellow seas . 

FISHING GEAR OF' crFSHORE TRAWLERS 

1. Terminology 

Trawling is any lIIethod of fishing br means of a net dragged on the s_ bottOli b1 
a vessel. This net, called a 'trawl net, consists of a conical bag with its sides prol onged 
b1 two long wings to which are fixed the t owing ropes . When the net is towed , the wings 
are kept spread apart b1 a device which varies with the t1Pe of trawl used . The fish en
countered b1 the wings are directed by thell toward the bag part, or bellr, of tqe net and 
thus are caught. 

Trawling is praoticed by Japanese vessels of various si.es and tonnage us i ng dit
terent t1P8S of nets. The fishing gear of Japanese offshore trawlers ie limited to two 
kinds or traw:. One of theee, the otter trawl, is ,a Western gear introduced into Japan 
from England at the beginning of this century. The other, called in Japan "teguriami" It/, 
is, aocording to Japane~e tradition, of native origin; it is an enlarged and mod~nized _ 
version of the old hand trawl which bore the same name. The methods of operati ng t he 
"teguri" nete, however, are eimilar to those for two types of nets used in Europe and known 
ae the Danish seine and the bull traWl ; t he smaller type of "tegur i " is operated like a 
Danish seine and the larger 11ke a bull trawl. The gear are describ~ under the European 
names in this: report. The Japanese usually do not distinguish in name between t he t wo 
t1pes. When such a dist1notion is neceesarr , the1 specify whether the net is towed by one 
vessel (Danish se~ne) or by two (bull trawl ). 

2. Danish Seine 

Although widely used in the coastal area of Japan, the Danish seine i s little used 
west of 10ngitude130~, in the area exploited since the Surrender by, Japaneee offshore 
trawlers. Japanese veesels operating until 1941 in the Japan Sea off the coast of USSR were 
fiehing with Danish seines. . -

The Danieh seine is operated b1 one veesel. The net ie laid on t~e sea bottom 
with the wings spread; when the seine is towed, the wings close slow11 and tend to drive 
the fieh into the belly of the net. - The tow ropes, b1 stirr!ng up the mud on the bottom, 
also assist in driving the fish into the net. 

Conetruction of Net: The- dimensions and details of construction of the Danish 
seine vary w1del1. The size of the net depends in general on the tonnage of the fisbing 

AI "Teguriaai" is the name given to these nets b1 fisher.en . 
this gear is called "Kisensokob~kiam1" , ! !, "net dragged 
sel". The word trawler is applied by the Japanese to the 
sar1 tor definitions of Japanese technical terms. 
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DANISH SEINE 
A.DIAGRAM 
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200 
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FLAPPER 200 
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Note : Figures are number of meshes. 

. ., 

Port of No 01 SIZe of Mesh Len01h(Stretched) B. CONSTRUCTION Of ' N:ET 
Nt! Material 

Strands 

Lower b.", Cotton 45 

Sid. ",ntl Cotton 30 

Upper bl"y Cotton 30 

Bottom pioco Conon 45 

Square Cotton 30 

Fl.". .. Colt." 2 1 

Wino Cotton 36 

Eaftn.1on -no ::O~I:( 

(ft) 

6 

6 

6 

6 

6 
6 

6 

48 

1m) 1ft ) 

22.7 74.5 

22 .7 

ROPES : 

Heodrope ; Manito Diom 33mm with oton .noot.fdiam 20","" 

Footropll ; Manila Oiam 4~mm 

Tow rope : 6 pieces of fnOrWO rope Shackled to9t'her 

.' 

Diameters ,,"'" 45 to 25mm decreost"9 'rom wine to 'hip 
crroin 01 aboUt 311U;t - . ... ~ . 

TOlol len9th of 'ow rope : about 900 In 

Not. Measurements hove been converted from shoku. 

NArURAL RESOURCES SECT/Oil Figure 2 
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boat. The netting is comaonly of cotton twine; the mesh is often of uniform size except 
for the wings. The belly is composed of four parts: a lower belly, an ~pper belly, and 
two aide panels (Figure 2). Seams are reinforced by rib ropes . The belly usually has no 
.taper. The posterior end of the belly is closed by a square piece of netting which toru 
the bottom of the net. The upper belly is prolonged by a piece of netting overhanging for
ward, . called the square. 

AS in .ost types 01 Japanese trawls, a flapper is placed inside t~e net to prevent 
the fish from escaping once they have entered the net. This flapper is a piece of ndtting 
trapezoidal in shape. Its front edge is fixed on the forward part of the upper belly; the 
corners of its back edge are fixed to the lower belly. When the net is towed, the flapper 
balloons upwards and lets the fish in; when the towing is stopped, the flapper drops and 
closes the net. 

Each of the wings consists of a forward section (extension «ing) of large meeh 
netting, usually made by hand in coarse III&terial such as native hemp, and an after section 
of finer cotton mesh. The fon-ard edge of the lower belly and the bottom edge of the winge 
are lashed to a footrope wrapped in twine; this footrope is weighted by pottery sinkers or 
by chains. The forward ~ge of the square and the upper edge of the wings are lashed to a 
headrope to which glass floats are fixed. 

Each tow rope is made of several lengths of manila rope of different diameter 
shackled end to end. The ground rope, which is the first third, next to the wing, of the 
total J.ength of tow rope, has the largest diallleter. While the net is being towed, this 
ground rope drives the fish into the net in an action similar to that of the wings. A 
short chain is shackled between the remainder of the tow rope (warp) and the ground rope. 

The ground rope is connected to the wing by a bridle consisti ng of a spreader with 
~ line running from each end to the upper and lower corners of the wing. 

o Danish Seine Trawler: The Japanese vessels fishing with the Danish seine are 
wooden ships built in the traditional Japanese strle, wtth bottoms shaped like a Wide open 
V and flat sides. The same type of vessel also is used for fishing with a bull trawl j/. 
Two heavy wooden beams rising above the poop of the Danish Feine trawler bear the rollers 
ueed for hauling the net (Figure J). . 

The net is hauled by means of two niggerheads located on each side of the engine 
caSing, aft of the wheelhouse. The~e nig~erheads are borne by a shaft which r eceives 

power from the ship's engine by a 
transmisdon belt • . The engine ie 
usually of the hot-bulb type. 

NATulfAl RESOURCES SECTION 

hgure J. - TOWing beams of a Danish 
seine trawler 

Operation of Danish Seinel 
The Danish seine usually is towed 
in the direction of the current 
(Figure 4). When the seine is be
ing set, the end of the porteide 
tow rope is shackled to a buor 
(generally a 55-gallon drum) which 
is lowered into the water. The 
ship then sails on a course at 140 
to 150 degrees from the current, 
paying out the warp. When the warp 
has been cast in the water, the 
ship sails acrnss the current, 
casting in succession the ground 
rope, the ports ide wing of the net, 
the belly, and the starboard wing 
arid ground rope. When this is done, 

jJ See Figure 9. 

11 



DANISH SEINE 
A. DIAGRAM 
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NETTING 

No ot Size of Mesh L.n~~(St~~~1 
Material 

Strands (em I (til (ml /til 

Cotton 45 6 2.4 22 .7 74.5 

Co1ton 30 6 2.4 2 2.7 74.5 

COtton 30 6 2.4 22 .7 74 .5 

Cotton I 45 6 2.4 7.3 23.8 

Cotton \ 30 6 2.4 7.3 23.8 

Cotton 21 6 2.4 14.6 47.7 

CoNon 36 6 2.4 2 1.8 71.6 

Hampo, ! 48 
Manilo 

19.0 27.3 89.\ 

Nate ' Measurements have been converted from shaku. 
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boat. The nett1ng 118 com.only of cotton twine; the mesh 118 often of uniform size except 
for the Wings. The belly 118 composed of four parts: a lower belly , an ~pper belly, and 
two side panele (Figure 2). Seams are reinforced by rib ropee . The bell;,. usuall;,. has no 
taper. The posterior end of the belly is c10eed by a square piece of netting which forma 
the bottom of the net. The upper belly is prolonged by a piece of netting overhanging for
ward, . called the square. 

AS in .ost types 01 Japanese trawls, a flapper 1s placed 1nside the net to prevent 
the fish from escaping once they have entered the net. This flapper is a piece of ndtting 
trapezoidal in shape. Its front edge is fixed on the forward part of the upper belly; the 
corners of its back edge are fixed to the lower belly. When the net i s towed, the flapper 
balloons uplfards and lets the fish in; when the tOWing is stopped, the flapper drope and 
closes the net. 

Each of the wings consists of a forward section (extension «ing) of large mesh 
netting, usually made by hand in coarse _terial such as native hemp, and an after section 
of finer cotton mesh. The forward edge of the lower bell;,. and the bottom edge of the winge 
are lashed to a footrope wrapped in twine; this footrope is wei ghted by pottery sinkers or 
by chains. The forward ~ge of the square and the upper edge of the wings are lashed to a 
headrope to wblch glass floats are fixed. 

Each tow rope is made of several lengths of mantis rope of different diameter 
shackled end to end. The ground rope, whi ch is the first third, next to the wing, of the 
total loength of tow rope, has the l argest dialll8ter. While the net is being towed, this 
ground rope drives the fish into the net in an action similar to that of the wings. A 
short chain is shackled between the remainder of the tow rope (warp) and the ground rope. 

The ground rope is connected to the wing by a bridle consisti ng of a spreader with 
a line running from each end to the upper and lower corners of the wing. 

Danish Seine Trawler: The Japanese vessels fishing with the Danish seine are 
wooden ships built in the traditional Japanese style, w ~_th bottoms shaped like a wide open 
V and flat sides. The same type of vessel also is used for fishing with a bull trawl ~/. 
!wQ heavy wooden beams rill1ng above the poop of th~ Danish feine trawler bear the rollers 
ueed for hauling the net (Figure J). 

The net is hauled by means of two niggerheads locat ed on each side of the engine 
casing, aft of the wheelhouse. The~e niggerheads are borne by a shaft which r eceives 

power from the ship's engine by a 
transmission belt • . The engine ie 
usually of the bot-bulb type. 

At RESOURCES SECTION 

F'~gura J. - TOWing beams of a Danish 
seine trawler 

Operation of Danish Seines 
The Danish seine usually is towed 
in the direction of the current 
(Figure 4). When the seine is be
ing set, the end or the portside 
tow rope is shackled to a buoy 
(generally a 55-gallon drum) which 
is lowered into the water. The 
ship then sails on a course at 140 
to 150 degrees from the curr~nt, 
paying out the warp. When the warp 
has been cast in the water, the 
ship sails acr~ss the current, 
casting in succession the ground 
rope, the ports ide wing of the net, 
the belly , and the starboard wing 
and ground rope. When this is done, 

~ See Figure 9. 
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OPERATION OF DANISH SEINE 
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ET 
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the ehip sall. toward the buoy and picks it up after all the warp bae en p&id out. Both 
the lines are then III&de fut, and tbe IIbip towe the net with the current. The ground ropee 
and tbe winge c10ee elowl,.. , chaeing the fieh toward the bell,..; when the t ow ropes beco .. 
parallel, th81 are hauled in with the halp ot the engine. 

The net 1e pulled in by hand frOlll the eterll or frOll the porte1de of the ebip, and 
t he f1eh are dumped on deck b7 upeetting the bell,... The net ill then repaired, if nece8llary, 
and made read,.. for anotber casting. 

3. Bull Trawl 

The bull trawl ie the principal type of net llsed b7 the Japaneee trawlen os>e'"
atine in offllhore waters. The Japanese bull trawl does not differ basicall,.. in COllStrue

tion from the Danish seine. The principal difference lieE in the aode of operation I the 
bull trawl is towed b,.. two vesee1e following a parallel couree, each pulling one of the 
trawling warps. The warps and wings are thus epread between the two ehipe, keepiDft the 
mouth of the net open and eweeping ~ considerable area of tbe eea bottom (Figure 5). In 
~urope this mode ot operation is called bull trawling because of the reee blance of the 
pair ot vessele working togetber to a team of bulle harneseed to a plough.~/ 

12 

A trawl operated in a ~imllar manner was used commonl,.. on the coaet of California un
til about 1938. This net was called wparansellaw b7 local fisbermen. 
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BULL ·TRA\VL 
(130 FEET HEADROPEl 

A. DIAGRAM 

SIDE 
PANEL 

,Offerea;e Dec reo -, _ --
~r 6 meshes tel I Per 7 meShes 

=--==;:-:------, FLAPPER 

Size 
PorfofNet (e m)(,") Part of Ne! 

U1t:n'lon WI~~ Q3 -- I 20 ~."1. - 8 
Upper w,ni.. ~ 7 . 3..8 ~ 8elly C 
Lower . 1"9 4 97 3.8 Be lly 0 
Square I 36 • Belly 

60 ~Coden~ 

Port of Net We igh! -, Port of Net 
(Q m/ml 

E.'en,1On .In~ 16 l Lower bell 
Upper "'"2 + I 6 Side ponel I 6 
Lower ~no +- 20 t Cod end -t- 2 0 
5quOfe --+ I 6 ~Flopper --t 12 

.r belly~_~ ___ --'-_ _ -;-' 

Note Mesh measurements hove been 
converted from sun 

A 

Note , FiQures ore number of meshes 

~ double mesh 

B. CONSTRUCTION OF NET 

WIRES AND ROPES 

line , "."a' rs ::=l"o;am 
t Mo~trOnd jcm rri 

Sections Number 

Extension wino 0 

LenQth 
Remarks 

f1 

152 50 Floa15 

Heodrope Wire 6 

ole Meo,uremenl~ have been 
converfed from shoku 

Foofrop. 

Rib linea 

Ground ,
Warp 

Chao" 

NATURAL RESOURCES SECTION 

;=~±'j _. 6 

',on 

8 

1 

.5 

e 

WinO 

SQu~ 

'67 
8.4 

55 
28 

I' 2 3 7 Belly d 

tE~I~'ion winO e 15.5 5 I 
W;nQ , 2 '7.0 56 
8~lIy--- I 6.0 20 

Sect Na 

'4 
2 8 
18 
14 

O;om( cml Wire wropped with 

20 manila twine 

15 Each sect ion 5hockted 
15 10 the other 

'5 

wrapped . ith manila roptt 

Sometimes weiQhfed by choin 

hashed olonLeoch lIam of the Nt _+_4=-.+~~ 6 5 
32 Shock led to .arp 

t
+ 42 S -"oclded to s reod.r 

----+--..f."""-+ - J-::A chOin2 ", lol"lQ wekJ~h;"nQ,-oa"'ba:--u"' '''2'''''k-oo''';s~oom=.:------1 
~'5 +. __________ ~ ____ +-~+-~~~"~m~'~S~'h~a~~~I~ed~be~.~w.~~~w~~aM~~u~M~r~~~ 

WelQhl 20 '0 30 II; Q (omitted Iince the .. or) 

Figure 6 



Construction of Net: The smaller types of bull trawl, like the Danish seine, are 
made of cotton twine. Tarre~ Manila twine is used for the larger nets (Figure 6). 

The belly has a conical shape, the taper being obtained by a diminution of the 
size of mesh in the upper and the lower belly and by a diminution of the number of meshes 
in the side panele. The net has no bottom piece; the after end of the belly is prolonged 
by a square bag called the cod end which is closed by a purse line. This line is released 
to let the fish drop on deck when the net is landed. The wing consists of three pieces: 
an extension wing, an upper wing, and a lower win~. The last usually has no taper. 

The ground rope is in two pieces, the firet of Manila, the second of compound 
wire. The warp ie a steel wire. A chain connects the warp and the ground rope. 11 The 
ground rope :I.s connected to the wing by bridles (Figure 7). 

SPREADER ATTACHMENT OF BULL TRAWL 

NATIJRAL RESOIJRCES SECTION 

Figure 7 

e 

Bull Trawler I The bull trawler is a vessel of 3n to 100 gross tons constructed 
of steel or wood (Figures 8 and 9). Some of the wooden ships are built in the Japanese 
st7le (Figure 9); others are of the European type. The steel shipe and the larger wooden 
veseele are ~qu1pped with ~ Dieeel engine; the smaller ships have an engine of the hot
bulb type. The engine also is used ae a source of power for hauling the nets , as in the 
case or the Dan1eh seiner. For that purpose, the engine if' connected by a transmission 

1,/ In the past decade, under wartime conditione, the Manila section of the ground rope 
bas been replaced by a combination rope made of three wire strands taken from a six
strand wire rope. Each of these wire st-rands 1:s wrapped in a ManUa strand, and the 
three strands are twisted together. This work is done by the ship's crew. As this 
new type of ground rope has more weight than a ManUa 11ne, the chain is omitted. 
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belt to a shaft bearing two niggerheads located on eac~ sid~ of the ship behtnd the wheel
house . When the net is being hauled in, the warps rest on two rollers supported b,y wooden 
beams slanting upward and projecting over the poop of the bull trawler. SpeciticatioDl tor 
a typical bull trawler are listed in Table 2. 

Operation of Bull Trawll Each vessel of a team of · bull trawlers has its net and 
casts it in turn. The methods of lsy~.g the oet very widely. Some tesms cast it like a 
Danish seine, ooe of the vessels laying the wsrps, grouod ropes, and net wh~le the second 
ship wsits. In other teams, the seoond ship Isys its warp while the first lays the ground 
rope shackled to this warp, the oet, and the other ground rope and warp. Figure 10 shows 
the different stages of the laying and towing operatirn s in this method. 

When the bull trawl has been cast, both ships tow the net, at a speed ot two to 
three knots, usually with the wind or ourrent. The length of warp is set according to the 
depth and the nature of the bottom. It is at least three times the depth, with a maximum 
length of 600 meters. The distance betw~en the two ships varies frpm one-third to one-halt 
of the total length of warp. 

At the end of the towing, which lasts approximately 90 minutes, the two ships come 
close together for the hauling of the net. If the net and both warps are all laid by one 
ship, thip ... ship racei ves from the other the end of its warp and hauls the two wings , the 
ground ropes, and the net, while the second ship makes preparations to lay its awn net. It 
eaoh vessel laid one of the warps, both ships begin hauling together. When all the warp is 
in, the ship which laid the net receives from the other the end of its ground rope and com
pletes the operation. Both ground ropes are hauled in, the ship is stopped, and the net is 
pulled in on the ports ide. The wings of the trawl are hauled on board by means of two hand 
ropes shackled to t he footrope. The belly is pulled in by hand, the cod end is hoisted b,y 
a tackl~and the i~h are dropped on deck by release ot the purse line. They are icmedi
ately sorted by s~ecies, packed in wooden cases, washed, and stored in the holds with 
flaked ice. 

4. Otter Trawl 

The otter trawl, used by the largest of the Japanese tr~wlerE, is operated by a 
single vessel (Figure 11). The wings are spread by the use of heavy wooden boards (otter 
boards) fastened on each warp. The otter boards. being set in a plane oblique to the di
rection of the tOWing, diverge, causing the mouth of the net to open. 

Construction of Net: The essential and dist inctive feature of the otter trawl 1s 
the otter board, a heavy wooden panel reinforced with iron bars and weighted by a sled
shaped iron runner. Each trawling warp is shackled to a bracket and a bridle chain fixed 
to the otter board in such a position as to maintain the plane of the board at an angle 
with the direction or the warp (Figure 12) . In the older types of otter trawl, each wing 
of the net was secured directly to the otter board. At present, Japanese trawlers use More 
or less modified trawls of the Vigneron-Dahl (V .D.) type, in which s ground rope is rigged 
between the otter board and the net. This modification widens the area swept by the otter 
trawl during the towing. Details of the mode of connection between the ground rope and the 
wing are shown in Figure 13. 

The net itself is of simpler construction than the bull trawl. It consists of 
two half nets, an upper net consisting of wing square, belly and cod end and a lower net 
including wings, belly, and cod end (Figure 14~. These two half nets are laced together 
along their outer margin; thus the belly and cod end have no side panel~. The taper of 
the wings and of the belly is obtained by decreaSing the number of meshes. In some types 
of Japanese otter trawls, however, the taper of the belly is obtained by decreases in the 
size as well as in the number of meshes. 

Otter Trawler: The Japanese otter trawlers are steel vessels with a minimum ton
nage of 200 tons (Table 2). Most of them are steam vessels. Their holds are insulated, 
and they carry their fish in ice. The large trawler of 400-500 gross tons or more has a 
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OPERATION OF BULL TRAWL 

------
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---

Wind or 
Current 

Warp 
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® 

Chain 

Chain 
Warp 

0 
Chain 

Warp 

-
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--- --- ------- ...... 
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CD Trawler B sends its warp to A which shacklll it to the qround rope 

~ Trawler B lays the warp; trowler A lays the ground rope 

------

--

--

------

® Trawler A has ca.t its net and lays the portside ground rope, trawler B waits 

® A has laid the pGrtside warp; the tow begins 

® TowinG the. bull trawl 

® End of th. tow; the trawl,rs approach each other 

® Hauling in the net 

NATURAL RESOURCES SECTION Figure 10 
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~ 
OTTE.R BOARD 

(USED WITH NET, . FIGURE 14) 

SIDE VIEW OF OTTER BOARD 

3.1 m 

ATTACHMENT OF OTTER BOARD TO WARP 

Block 

Bracket 

NATURAL RESOURCES SECTION Figure 12 
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WING AND SPREADER OF OTTER TRAWL 

S"reoder trionCJ!!. 

Groundro e 
,.J 

NATURAL RESOURCES SECTION 
F~e 13 

Diesel engine and freezing equipment (Figure 15). For handling its net, the otter trawler 
has a powerful winch located on deck in front of the bridge . The winch of the eteAm 
trawler is steam-powered, but the Diesel trawlers have electric winches, This trawling 
winch has a double drum on which the warp. are wound. 

In addition, the otter trawlers have two gallows ( inverted horaeshoe-shaped 
frames ) through which t~e towing wsrps run, The gallows are located along the bulwarks of 
the starboard side~. The first gallows is located behind the f orecastle, the other is 
aft of the funnel. 

Operation of the Otter Trawl: The laying and landing of the otter trawl are 
quicker and simpler operations than for the two other types of trawl , They require l.s. 
work from the crew and make more use of the winch. The towing time is at least t wice that 
of the bull trawl. 

The otter trawl is laid to windward , the trawler being etopped (Figure 16) . The 
net is spread in advance on the ran between the two gallows. First the net is dropped; 
then the ground ropes are paid out. When this has been done, each otter board is shackled 
to the chain connecting ground rope and .arp and is dropped in the water. The warps are 
paid out, and when they reach the required length (usually about three times the depth of 
bottom) they are drawn together along the bulwarks by means of a messenger hook and are 
caught in a single steel hookup block,hung astern on the starboard quarter, to a chain 

~ This is peculiar to the Japanese t r awlers. In other countries, otter trawlers have a 
pair of gallows on each side. 
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DIAGRAM OF OTTER TRAWL 
(130 FEET HEADROPE) 

USED BY TRAWLERS IN THE EAST CHINA SEA 
UPPER NE::T 

Headrope 

f 
Toto I length : 39.4m (130 tt) 
Distonce between wings : 2.4 m 
Length of wing : 

Inner: 3?:8m(125ft) 
Outer : 14.7m (48.5 tt) 

83 

J 

130 
(l aced to 104) 

c-~~ 
Decreale I per 1.5 meshes 

NOTE : Measurements have been 
converted from shoku. 

IV NATURAL RESOURCES SECTION 
\>J 

SQUARE 

230 

BELLY 

Figur e 14 

LOWER NET Increa .. 
mesh permllh 

10 

SIZE OF MESH 
""'OOOO-..rrr""""" 7.6 em ( 3.0 in) 

~ 7.9 em l3. 1 in ) 
11111111111111 9. I em ( 3.6 in) 
t~:">X,:; :(h) 18.2 em I 1. 2 in ) 

WEIGHT OF TWJNE' 

PART OF NET ~ 
COO END 5. 7 
WING 5.7 
FLAPPER 3 .22 

OTHERS 4.96 

16 
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OPERATION OF OTTER TRAWL 
A B c 

WIND 

I. Layinl~ Otter Trow 
A - The sh ip is stopped; the net is laid on the windward sid •. 
a - The oround ropts are paid out ; the ship circles to 

windward to clear the net . 
C - The tlhip continues circlinO i all the oround ropes are 

pa id out. . 
0- The 'otter boards are dropped ; both warp. are paid out. 
E - The messenoer-hook brinos the warps to the hook-up block. 
F - aeo innino the tow. 

H 

G 

o 

2. Haulino in Otter Trawl 
G - End of the tow. 
H - The hook-up block is tripped; the ship is stopped and 

Iwinos across the wind . 
I - The warps are hauled in, the otter boards are shackled to 

the oallows, and the oround ropes are hauled in . 
J - The starboard wino is shifted from the forward 001101'15 

to q bracket at the forward corner of the wheelhouse. 
K - Th • . Quarter rap .. are hau led in . 
L - The cod end Is hoisted on board with a slinO and tackle. 

_K" L 

NATURAL RESOURCES SECTION Figure 16 
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tixed on the ship's frame. The net is then towed tor three or t our houre. The towinc 
speed of Japanese trawlers usually does Dot exoeed three knote. 

For landing the Det, the warps are released fro. the hookup blook, the abip etop. 
aDd swings aoross the wind, a nd the warps are hauled baok 810wly , When t s otter board. 
emerge trom the water, they are shackled to the gallows and disconn oted from t he warp •. 
The ground rope is then hauled until the wi ngs come on board Th porteide or Arter wiog 
is hooked to the stern gallows, the starboard wing is shift d tro t he forward gallow8 t o 
a bracket looated on the forward corn r of the deckhous . and th net is ol08ed by hauling 
the two quarter ropes, These quar ter ropes , are slaok dur ing the t1 hing, Eaoh quart.er 
rope has on" end shackled to the t oo t rope at the end of the starboard and port boeo.s ot 
the lower net, They pass through rings or l oops located at the ends ot the b080 .. of the 
upper net, The other end of eaoh quarter rope is shackled to the spreader t riangle froa 
whioh it is disoonnected when the net is to be closed , ~any Japanes ot t r trawls ha~e DO 
quarter ropes but use a bull rope spliced on a strap which pas8es ' around the bellY of the 
net , The tightening of the bull rope closes the belly. 

The belly is then hoisted above the to ard deck. As aoon as the ood end c n be 
reaohed, a sling is seoured around it and the ood end is hoieted on board by . na ot a 
taokle, The purse string of the ood end is released, a Dd tbe fish drop on deok, 

The ood end is olosed and the net is dropped again in the w t r a eoon aa the 
fish have been landed on deok. The wings are DOt pulled on board xcept for Mnding or 
when fishing operations are discontinued, 

JAPANESE RffiULATIONS ON !RAW 

1. General 

When used indisor1ainately, the various types ot trawl oan be haratul t o the fiab 
resouroes, Dragged on bottome too cloee to the shore, they destroy the young tiab and the 
natural shelters where they live, Even yhen used in oftehore water8, the rawl ... y, ba
cause ot their etficiency, cause depletion of he stock througn overtiehi 

The necessity of insuring the conservat ion of the fieh reeouroes and a1 80 of pro
tecting the coastal fisheries from tbe oompeti tion of mod rn trawlers led the Minietry of 
Agriculture and Forestry (whioh is in charge of fisberies adm1nistr tion) to enaot special 
regulations oonoerning trawlers. 

Otter trawlers and powered trawl ere using other types of tra.l (bull tra.l, Danish 
seine) are subjeot to separate regulations , but, althougb diffarent in their detail., both 
sets of regulations tollow a similar pattern . 

2, Regulations Concerning Otter Trawlers 

The first regulation concerning otter trawlsrs s 6naoted br the Ministry of 
Agriculture ' and Commerce (later, ~~nistry ot Agrioulture and Forestry) i n 1909 (Ordinance 
No 3, dated 6 April 1909), Although this ordinanoe bas b en modified ~ny times, it is 
still tbe basis of the existing regulations, 21 ' 

The governing taotor in tbe regulations ooncerning offabor~ r sberies 1s the re
quirement that no vessel may operate without a special licen8~. Aooording to the essential 
proviSions or the ordinance of 1909, lioenses for otter trawl ers are i ssued by the Ministry 

21 Ordinanoe No 3, 6 April 1909, has been modified by the f ollowiag ordinances of the 
Ministry of Agriculture and Forestry: Ordinance No 5, January 1911; No 4, August 1912; 
No 9, July 1913; No 25, October 1914 , No 27, Deoember 1915; ~o , January 1917; No 35, 
September 1918; No 21, October 1924; No 42. Septe.ber 1937; 0 3, November 1943; No 6, 
December 1943; No 47, September 1946. 



or Agriculture 'and Forestry ; An otter trawl-er i-s- permitted to operate only -within sped
f~ed areas mentioned on its licenae. 'The license also specifies the barbors where the 
catch may be landed . 

~ ' r " - ,~~ , . . '- '" 
Ifl: additf~r~tra~ling is ~~~bi~~ .8ltogether on certaih- fishing grounds desig-

nated by decisions o~ the Minis~~y :Q~4gricul~~e and For.estry (Figure 17). In 1909 these 
prohibited areas included the. ooastal' ~e. :' of ,Jap8b Proper; for that reason the otter 
trawlers fished in 'the Korea ' Strait and' in the East China Sea. As the number of trawlers 
increased, part of t he Korea Strait was included in the prohibited area. When otter trawl
i ng expanded in the East China Sea, the forbidden area came to include the coastal, waters 
or Korea and the northwest coast of Formosa. 

In order to induce the otter trawlers to operate far from the coast, certain mini
mum characteristics were made compulsory in 1917 for this type of trawler. Since then, ot
ter trawlers have been required to have a minimum gross tonnage of 200 tons, a cruising 
range of at least 2,000 nautical miles, and a maximum speed of at least 11 knots. 

At the same time , in order to prevent overfishing the total number of licenses to 
be issued to otter trawlers was restricted to 70. In 1924, in order to permit the develop
ment of otter trawling in the South China Sea, this limitation was made applicable only to 
the licenses issued for the East China and Yellow seas. 

3. Regulations Concerning Other Types of Trawlers 

As offshore bull trawling developed later than otter trawling, regulatioDs con
cerning this fishery were not enacted until 1921. They apply to all powered ' trawlers other 
then otter trawlers. The initial ordinance has since been abrogated and replaced by Ordi
nance No 20, dated 25 July 1934, which is the basis of the present regulations. 1Q/ 

As in the case of the otter trawler , licenses are issued by the Ministry of Agri
culture and Forestry. Formerly licenses for coastal vessels ' could be delivered by prefec
tural governments, but since 1947 this authority bas been restricted to tbe delivery of li
censes for small fishing , craft only. The total number of licenses is not limited. 

No conditions of minimum speed, tonnage, or cruising range are required for 
trawlers without otter boards. Restrictions concerning their areas of operations are basi
cally the same as for the otter trawlera, , ~ut tpe delimitation of the forbidden areas is 
different. In coastal waters, t he prohibition is only seasonal for certain locations. 

4. Application of License System 

The legal dispoSitions making all trawling operations subject to the delivery of 
a license enable the Ministry of Agriculture and Forestry to exercise full control over 
this fishery. For the application of the li~~nse system, all fishing grounds exploited by 
Japanese trawlers have been divided into license areas , Each license 8pecifie~ the area 
where the vessel concerned is authorized t~ operate. The number of licenses issued for any 
particular area, and thus the number of trawlers authorized to operate there, depends on 
the existing ,policies of the Ministry of Agriculture and Forestry. 

In the East China and Yellow seas area, the number of licenses is limited to 70 
by a legal disposition . However, here, as for any other spec ific fishing area, the W,inis
try of Agriculture and Forestry can refuse to grant licenses whenever necessary. Ordi
nances also specify that licenses already granted may be withdrawn if necessary for the 
public interest. Although this provision was used only rarely in the past, it is now be
ing applied in order ,to reduce the trawling fleet, which has grown t oo large for the re
sources of the present fishing rrea. 

lQ/ Modifying ordinances have been issued on 8 September 1937, 19 October 1942, 3' March 
1944, 6 September 1946, and 23 April 1947. 
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5. Regulations and the Conservation of Resources 

The regulations concerning the otter trawlers would have been adequate to protect 
the fiah resources, but unfortunately other types of trawlers are not subject to the 8bme 
rules. 

In Japanese home waters, even though most of the coastal area is closed to large 
trawlers, the number of licenses granted to coastal trawlers by the prefectural governments 
has been rather large and coastal fishermen have complained of overfiehing. 

In most offshore areas, trawler operations were not intensive enough to endanger 
the resources, but the situation was different 1n the East China and Yellow seas area which 
is closer to trawler bases in Japan Proper. The number of otter trawler licenses for this 
area was limited, but offshore bull trawler operations were not subject to a regUlation be
fore 1921, and even then the new ordinance did not set a specific limit on the number of 
bull trawler li~enses. Fishing companies which could not obtain otter trawler licenses 
built bull trawlers, and these vessels became numerous in this area. As the Ministry of 
Agriculture and Forestry failed to limit or reduce the number of licenses issued, overfisb
ing occurred. l!I The problem was still unsolved when World War II reduced all Japanese 
trawler activities to a m1ni~um. 

A similar situation bas developed since the Surrender , in the portion of the East 
China Sea wbere offshore trawlers have resumed operations. Eager to encourage a quick re
construction of the trawling fleet, the Ministry of Agriculture and Forestry granted too 
many licenses, thus allowing an excessive number of vessels to operate in an area too re
stricted to withstand intensive exploitation. Steps are being taken to withdraw the excess 
licenses. 

NORN~ OPERATIONS OF TRAWLERS BEFORE WORLD WAR II 

1. General 

The fishing grounds generally exploited before World War II by the Japanese off
sbore trawlers were located on the continental shelf of southeast Asia . Fishing operations 
extended from tbe Japan Sea to the South China Sea. 

In the Japan Sea, where the Danish seine trawlers worked, trawling operations had 
peculiar features. In all the other fishing grounds, which included the Korea Strait, the 
Yellow Sea, the East and South China seas, and the Gulf of Tonkin, resources and fishing 
methods were very similar. This large area was essentially the fishing ground of otter 
and bull trawlers. 

For the convenient application of the license system, this areas was divided into 
sections: the East China and Yellow seas 1!/, the South China Sea, and the Gulf of Tonkin. 
These sections were not as a rule exploited by the same ships, and separate records of 
fishing operations have been kept in each of them. 

2. East China and Yellow Seas 

The East China and Yellow seas are bordered by the eastern coast of China, the 
western coast of Korea, and the Ryukyu Islands . In these waters , the trawling grounds 
cover an area of approximately 200,000 square nautical miles; they include the whole area 
of two seas with the exception of the shallow waters close to shore (depths less than 20 
meters) and the 50,000 square nautical miles of water over the Ryukyu Deep. The southeast 
limit of the fishing grounds is the 200-meter depth line which marks the edge of the conti
nental shelf and runs approximately parallel to the Ryukyu Archipelago from Fukae-ehima 

ill See discussion of ''Cstch by otter Trawlers" under "li ormal Oper~t1ons of Trawlers Be
fore World War II". 

l2/ This license ares included a part of the Korea Strait. 
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(Fukae IalalUi), weat of Kyuahu, to Formoaa. The Ea.t Cbina and Yellow ... 15 licenae ar .. 
extended westward to the Strait of Formosa, wbere its south r n limit waa latitude 2SOW. 

General Conditione: Climatic conditiona, continental in tbe Gult of Ch1hli and 
north Yellow Sea, are under the influenoe of the aonaoons in the gre&ter part of the t1ab
ing area Tae warm waters of a branch of the "Kuroehio" (Black current) flow over the 
southern part of the fishing area in a northeaeterly direction and snter the Japan Sea 
through the Korea Strait. The 15841 bottom of the trawling grounds elopes gradually from the 
20-meter to the 200-meter depth line, with one notch in a north-northwest direction froa . 
Quelpart Island (Saishuto). Bottoms are mud mixed with a variable proportion of aand whioh 
generally increases with the depth or the distance from the shore. Waters close to the 
China coast are muddy from the alluvions of large rivers flowing from the conti nent ; they 
are often rich in organic matter and planktonic life. The fauna, more or less t ypical of 
temperate waters, is varied but not extremely ri~h. 

As a whole these conditions, especially the nature and the depth of. the bottom, 
are suitable for trawling. The proximity of the area to Japan haS" made it the main t1ehing 
ground of Japanese offshore trawlers. The number ,of trawlers operating there and the total 
amount of their catch always exceeded the number of vessels and the catch in all other Japa
nese trawling areas combined. 

Operations of Otter Trawlers: The otter trawlers were the first offshore vessels 
which began the exploitation of the East China and Yellow seas area. Since 1918. their 
number has been limited to 70 by law. Between 1923 and 1937, the number of otter trawlers 
fishing in this area rarely dropped below the legal maximum (Table 1). It decreased atter 
1937 when the war between Japan and China interfered with fishing operations . 

The principal bases of the otter trawlers were Sbimonoseki in Yamaguchi Prefecture. 
Tobata and Hakata in Fukuoka Prefecture, and Nagasaki in Nagasaki Prefecture. Shimonoseki 
snd Tobata were the most important. In addition, a few Japanese otter t.rawlers were based 
in Shanghai starting in 1939. 

Before 1918, the tonnage of most Japanese otter trawlers did not exceed 100 gro.s 
tons. The minimum legal tonnage was fixed at 200 gross tons i~ 1918, and since then the 
size of the ships above this minimum has increased constantly, In 1928, most of the otter 
trawlers fishing in the East China and Yellow s~s were about 250 gross tons, with steam 
engines of about 480 horsepower. In the early 1930's, l~rge fishing companiea began using 
trawlers of about 400 tons equipped with 550 horsepower Diesel engines. In 1937, the 70 
otter trawlers licensed for operations in the East China and Yellow seas included at least 
12 large Die8el trawlers of 400 to 500 gross tons. . 

~ost of the otter trawlers belonged to large fishing companies, The most impor
tant companies were the Kyodo Gyogyo Co W, which at one time 'owned more than 80 percent 
of the total number ot the lioenses~ and the Hayash1kane Shoten Co !aI. 

The steam otter trawlers, which kept their fish in flaked ice, stayed at sea for 
about 15 days, Allowing for the time spent in harbor for unloading fiah and loading iee 
and supplies, and the annual laYLng up for survey and repairs, this aeant an average of 19 
fishing trips per year in normal operating conditions , 

The Diesel otter trawlers, which were fitt ed with freezing plants made longer 
fishing trips, staying at S88 30 to 40 days. They froze their catch .ad stored it in re
frigerated,~~lds. The freezing process was rather slow requiring four hoUrs for coaplete 
freezing, ~ , 

W Renamed Nippon SUisan Co in 1937 
~ Renamed Taiyo Gyogyo Co in 1945 
!iI A brief description of the freezing process is given under "Combined Operations ot 

Trawlers and Factory Ships", . 
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Catch by Otter Trawlers: The catch by otter trawlers i n t he Ea s t China and Y 11 
seas includes a great variety of fish spec i es . Among these, t he more valued on the Japa
nese market are what Japanese trawl fiehermen cal l "akamoDo lI (red fish ) . The ·"alc&mono" in
clude severa l speciee ot sea bream, blanquillo , snapper, and gurnard. Other fiab leaa val 
ued but commonly found on the trawling grounds ar e croakers, l izard fish, flattish, and 
ribbon!ish . In addition, a prawn, Peneaus ori ental!e, highl y regarded by the Japanese, ls 
c~ught in the northern part ot the fishing area. Raye and sharks, whlch have a lower mar
ket value, are caught with the other fish al t hough Dot predo~inant in the catch. The clas
sifications in uee in the fieh markets of t he trawling harbors are s~own in Table A. 

TABLE A. - PRINC I PAL SPEC I ~S OF FISH CAUGHT BY TRAWLERS 
IN EAST CH I NA AND YELLOW SEAS !I 

J apanese 11/ 

Taisho ebi 

II.adai 
~ m~ 1ft " '~ 

Chidai 

r.,anaeat suo 

Amana! 

Hoyori 

Renkodai 

Hobo 
{B-'-
nf''} 

Nibe 

~ 

Akasbita 
-=;1;:.-4-
Ill' CJ 

Shizu 

L 'f 

Scient ific Name 

Peneeus or iente l i s 

Pagrosomus major 

Evynnis j aponi cue 

Stromateus argenteus 

Branchi os t egus j aponi cus 

Nemipterus virga tus 

Taius tumifrons 

Chelidonichthys kumu 

Nibea mitsukurii 

Muraenesox cinereus 

Arellscus j oyneri 

Psenopsis aDomala 

(Cont'd) 

Nearest English Equivalent 

Prawn 

Sea bream, porgy 

Sea bream, porgy 

Butterfillh 

~ Elanqulllo 

Red snapper 

Sea bream 

Gurnard 

Croaker 

Conger eel 

Sole 

Butterfiah 

Jl 
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TABLE A. - PRINCIPAL sr;:: Ir.s or rISH CAUGHT BY TRA"LERS 
IN EAST CHINA AND YELLOW SEAS (Cont'd) 

Japsneee 

Sbiroguch1 

BE~ ~ 
Kuroguch1 

~Em ~ 
Kigucbi 

Wtl~j{ 
Hirsme. jo-ksrei 

if. ~~ 
Anago 

7\-7-
Eso 

Kanagashirs 

~~ 
Tachi uo 

Kochi 

Ge-kar di 
"'(b:;r; t - Hitr 

Jo-fuks 

Aka a1 

*'~ 
Ge-fuka 

Ge-e1 

So1ent1f1o .. ~ "eare.t Eng11.h !quiT.lent 

Nib .. argentat. Croaker 

~. nib. Cr oaker 

Peeudoeoiaena manchurica Cr oaker 

21 latfieb (bigh-grade ) 

Aetr oconger -zrlaeter Conger eel 

Saurida argyropbanea Lizard fiab 

Lepidotrigla micropter. Gurnard 

Trlcbiurua bau.ela Ribbonflah 

Platycephalua indicua Flathead 

Fla tfiab (low-grade ) 

Sharka (higb-grade) 

Daslstia akaJe1 Sting ray 

Sharks (low-grade ) 

Rays (low-grade ) 

(Cont'd) 



TABLE A. - PRINCIPAL SPEC I ES OF FISH CAUGHT BY TRAWLERS 
IN EAST CHINA AND YELLOW SEAS (Cont'd) 

Japanese Scientific Name Nearest English Equivalent 

Same ~ Guitarfish, angel shark, 
~. saw shark, and some other 
~ low-grade sharks 

!I Listed in approximate order of commercial val ue, variable with l ocation, season, and 
size of fish . 

Q/ Name commonly used in trawling harbors . Same f i sh may have different vernacular 
names in Tokyo. 

~ Includes several species 

The more valued species are eaten fresh by the J apanese consumers. The less 
valued fish are processed in plants at Tobata, Shimonoseki, and Osaka into fi sh paste and 
fish cake for human consumption. The f i sh cake of the best quality is made of croakers 
and lizard fish. Other fish cakes and pastes include rays and sharks. Lower-quality pro
ducts include a hi gher proportion of t his type of meat. 

Although t he entire trawling area previously described was exploited, the trawlers 
usually selected certain more or less wel l defined zones corresponding to local concentra
tions of fish. Evidence based on t he s88sonal shifting of these zones indicates that the 
location and the density of the fish concentrations vary in relation with the distribution 
of bottom temperatures in the East China and Yellow seas. Studies based on reports from 
otter trawlers have been undertaken t o determine the conditions under which the concentra
tions occur, the probable migrations of t he fish, and their spawning grounds. 1Q/ Because 
available data are inadequate, the conclus i ons of the studies published to date are largely 
hypothetical. 

The catches of t he trawler s incl ude such a great variety of important species 
widely distributed over the trawling area t hat an attempt to analyze this distribution 
would lead to intricate considerations beyond .the scope of this report. Available data on 
otter trawler operations during 1937-39 have been combined in Figure 18 to give an outline 
of the fishing grounds most frequented and show how they shift with the seasqns. 

The amount of fish caught annual l y by otter trawlers in the East China and Yellow 
seas has varied considerably in the course of the 18 or 20 years during which the Japanese 
trawlers exploited this entire area (Table 3). At the beginning of this period (1922), the 
total catch did not exc eed 35,000 metric tons. As fishing methods improved, the annual the 
catch increased gradually ~nd reached its peak in 1929, when it amounted to approximately 
62,000 metric tons. It then decreased from year t o year until Japanese trawling operations 
were reduced to a minimum by the war. 

The average catch per haul followed a similar trend (Figure 19). Its steady rise 
from 0.42 metric ton in 1923 to 0.90 i n 1931 ref lects the increase in the tonnage of the 
trawlers , the improvement of the f i shi ng gear 11/, and the increaSing knowledge of the best 
fishing grounds . The steady decrease of the catch per haul after 1931 indicates depletion 
of the resources. 

This depletion began earlier than 1931 and was reflected in the variation of the 
co.position of the catch (Table 4) . Some species, once predominant in the catch of trawl
ers. were taken in decreasing amounts until t heir proportion in an average haul became neg
ligible and the trawlers turned gradual l y to f i shing f or other species in an attempt to 
maintain the level of their over-all catch. 

l2I See Bibliography: Satouchi, 1937; Kasahara, 1948; Yamamoto, 1949. 
!11 The Japanese began to use the V.D . type of otter trawl about 1925-26. 
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The valued species wer~ the first to be affected by this depletion . The catch 
record of tn~ red sea bream Pagrosomus major (Figure 20) is a typical example of overfish
ing. The three years of peak catch for this species (192)-25) were f ollowed by a rapid 
decline, and after 1931 this fish almost disappeared from the catch of ot ter trawlers. The 
catch record of the other species of sea bream indicates that they also were overfished at 
an early stage of the exploitation of the East China Sea (Table 5). 

While the stock of these fish already was showing evidence of depleti on, the catch 
of other species was atil1 increasing. However, as fishing operations continued with the 
same intensity , this catch also eventually began to decline. For instance, the catch of 
Nibea mitsukurii rose until 1931 but has since fallen steadily (Figure 20 ). A decrease of 
catCh of the other croakers, although slowe~, became noticeable after 1937 (Table 6) . 

This upsetting of the balance between natural production and catch was due to tho 
presence of an excessive number of t~aw1ers fishing in the East China and Yellow seas. I n 
addition to the otter trawlers, a far larger n~ber of bull trawlers wer e operating on the 
same fishing grounqs. 

Operations of Bull Trawlers: Japanese bull trawlers operating i n t he East China 
and Yellow S8as were offshore vessels based in Japan Proper and coastal vessels based in 
Korea and territories under Japanese control. 

Offshore bull trawlers from Japan Proper began operations in the East China Sea 
about 1921 (Table 7). The number of these vessels increaaed very r apidly, i n part owing to 
the fact that fishing companies were not per~tted to build any more otter trawlers because 
the maximum number of otter trawler licenses had already been granted. The bull trawler, 
possibly more adapted to the taste and skill of the Japanese fishermen, was found more ef
ficient than t he otter trawler for offshore fishing. In the East China and Yellow se~s, it 
became a serious competitor to the otter trawler and eventually superseded the latter in 
importance . The peak of the bull trawl fishery was reached between 1932 and 1937 . 

Few statistical data concerning bull trawlers are available. Existing statistics 
are not exact, and their meaning often is uncertain; the records group without discrimina-
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tioD all bull trawl er s which operated in the license ar.a lJing west of 10 itud. 1300 l§/. 
As these i nclude both offshore and coastal trawlers, and as the fishing ground. of be 
vessels diff er according to their tonnage, their type of construction, and their baa •• , an 
accurat e account of bull trawler operations in the Last China and Yellow s... c t be 
prepared from available da ta . 

- A s ilnpl1tied, rough classification of t ese trawlers and the nature of th ir oper
ation for a sample year (1939) follows ; 121 

(a) Among the licensed vessels, (136) coastal craft from 25 to 50 gross tona Qere 
fishing i n the coastal waters around the islands of southern Japan a~d between these is
lands and Kor ea . A large number of such vessels were based in Kyushu or in the Gotc-retto 
(Goto Isl ands ). 

(b) Some (88) other vessels from 40 to 65 tona had a le88 definite statue. They 
were mostly fish ing off the Goto islands, in the Korea Strait, and around Quelpart island 
and car ried on only one-fifth of their operations in the offshore waters of the East China 
Sea . 

(c) The remaining vessels wer~ the actual offshore bull trawlers. The greater 
number (352) were wooden ships built in the Japanese style and averaging 55 gross tons. 
The crew~ and owners of most of these trawlers were people from the old province of Awa in 
northeastern Shikoku~. The main bases of the Awa trawlers, however, were in Nagasaki, 
Saga, and Fukuoka prefectures on Kyushu (their harbors were Nagasaki, Karatsu, and laari 
i n Saga Prefecture, and Fukuoka). These trawlers made fishing trips of about 15 daya in 
t he East China Sea. Only a small proportion (five percent) entered the Y.llow Sea. 

A f ew ot her wooden bull trawlers (16), averaging 60 to 80 gross toos, originated 
from the old province of Izumo i n southwestern Honshu . They were shaped like European 
vessels; unlike the Awa trswlers, they did most of their fishing in the central and east
ern portions of the Yellow Sea and in the western part of the East China Sea. 

Eighty-six steel bull trawlers of 75 gross tons or more belonged to large fish
ing companies which also operated otter trawlers. These large bull trawlers went on the 
same f i shing grounds as the otter trawlers. Their principal bases were Shimoooseki and 
Tobata . During a year they averaged 19 fishing trips of 15 to 20 jp'y~. 

(d) The bull trawler~ based in China and Korea included 69 vessels in Korea, 115 
in Dairen, Manchur a, 64 in Tsingtao, and 16 in Shanghai. (No bull trawler had been based 
in Shanghai before 1939.) These colonial bull trawlers were mostly small coastal craft. 
Their fi shing grounds were located in the vicinity of their respective bases. 

Catch by Bull Trawlersl The bull trawlers operating in the East China aDd Yell Olf 
seas took the same species of fis~ as did the otter trawlers. HOIfever they caught a larger 
proportion of "red fish" (sea breams, snappers, gurnard~etc) because of the fact that ny 
of the bull trawlers wer e fishing in the eastern part of the East China Sea, where the pro
portion of these species was comparatively high . Japanese fishermen believe also that the 
bull trawl is more efficient than the ott er trawl for the capture of these valued species. 

Complete and accurate data concerning the amount of fish landed by the bull trawl
ers are not available except for the period following 1940, when trawling operations in the 
East Chi na and Yellow seas had ceased t o be normal on account of the international situ
ation (Table 8) . Thus the normal output of the bull trawl fishery in this area is not ac
curat ely known . The total amount of fish landed by the bull trawlers based in Japan Proper 

This license area includes the East China Sea, the Yellow Sea, and part of the Korea 
Strait. 
All figures given between parentheses are tentative. 
Most of the Awa trawlers were owned by individuals. A few Awa boats belonged to large 
companies such as Hayashikane Shoten Co, but they kept crews from Awa. 
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during 1932-37 is estimated to have been about 122,000 metric tone per year (Table B). Th. 
catoh of bull trawlera from Korea and China during the aame period ia eatimated at about 
54,500 tons. 

TABLE B. - ESTIMATED AVERAGE ANNUAL CATCH 
OF BULL TRAWLERS IN EAST CHINA 

AND YELLOW SEAS, 1932-37 

ATerage Total 
Average HuJIlber Catch per Year 

Base of Vessels (lrr) 

Japan 650 122,460 
Korea 110 15,450 
Manchuria 134 24,820 
Taingtao, China 64 14,210 

TOTAL 958 176,940 

The fr m ntary date 
available tend to sh that the 
oetch ot certain species, espe 
cial~ the red sea br am Pagrosomua 
major, hss declined gr.dual~. 
Thia would corroborste the indica
tiona of a depletion of the re
sources in the E st China aod Yel
low aaas, as has beeo found in the 
cstch r cord of the otter traw lera 
operat1n 10 those areas . 

3. Trawling in Vicinity ot 
FOnJoaa I in East and South Ch ina 
Seaa 

SOL~CEI Satouchi, 1937. The operations of the 
Japanese trawlera baaed in FOrWl .. 

ranged from the mouth of the Yangtze RiTar to the i al and of Hainan. The l1a1ta of thi a 
area, which overlapped on a large portion of the East China Sea but alao included the 
Strait ot Formosa and part of the South China Sea, were latitude 300N and longitude 11oPE . 
Within theee lia1ta, the fishing grounda of the Tor.oaan trawlera in the at Cb1n& Sea 
were the eame aa thee. of the trawlera froa J a pan Proper. In the South China Sea, they 
were located on the continental ahelf bordering the coaat of sooth China, be een the ter
ritorial waters and the 2OD-meter depth line which rona parallel to the ahore a t a diatanoa 
of about 120 ailee. 

Operations of Otter Trawlera: Th e fishing grounds in the 'Yicinity of Formoaa wera 
exploited not only by the trawlers based in that ialand but also by a certain number of ot
ter trawlers coming from Japan Proper. ~ost of the l a tter vessela were large Diesel tra~l
ere whioh, because they had freezing equipment, could IISlee long fishing cruis .. far frca 
their baees. NorllSlly they did not cross latitude 250 N ~, but a few of the holding li
censes for the South China Sea, did occasionally fish aouth of this line between Fo .. 
and the offing of Amoy. No otter trawler actually operated in the South China Sea. 

The firet Japaneae otter trawlers operating on a commercial scale from baaes in 
Formosa Cbme there frOIl Japan in 192? During the firat seasons, there were only four v .. -
sels, ranging from 215 to 250 grose tons. In 1930, three more veesels were added to this 
fleet, but as too many trawl ere already were fi shing in the Eaat China Sea, these three 
were not permitted to operate north of latitude 250 N. They confined their trawling oper 
ations to the southern half of the Strai t of Formosa. 

This eituation was modif\ed after the Sino-Japanese war began. In 193?, the For
mosan otter trawler fleet includ~j eight ships of 215 to )20 gross tone~. Its fishing 
grounde were located, as before 1930, between latitudes 240 and 28oN, the most important 
being centered on latitude 27DN, longitude 12l0 30 ' E (Figure 21). 

The Formosan otter trawlers spent an average of 15 days on their fishing cruises 
wi thout returning to their baees. They ususlly chose the sUIlIIIer months, which were least 
productive, for refitting and repairs, and only part of the trawling fleet was on the fish
ing grounde in summer. Altogether, the eight trawlers made approxiaately 100 fishing 
cruises per year. 

These trawlers were licensed for the East China and Yellow seas The southern l~t 
of the East China Sea area was latitUde 250 N. . 
This doss not include the trawlers fiebing in the Gulf of Tonkin wbich transferred 
their basee to FormoS8 in 193? ' 
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All ot~er trawlers were based i n Takao , except one which was based in Keelung . 
Their catch was landed in either of these harbors. Par t of this catch was sold f r esh in 
Formosa, and the surplus was sent to Japan on refrigerated ships. The total catch of For
mosan otter trawlers amounted to 5,900 metric tons i n 1938 (Table C). The compo~~~lon of 
the catch was similar to that of the otter trawlers based in J apan and fishing i n the East 
China Sea (Table A). 

TABLE C. - CATCH BY OTTER TRAWLERS IN VICINITY OF FORMOSA !I, 1935-38 I 
Trawlers 

Based in Formosa · Catch of !I In the East China Sea south of 300 N 
NUilber of Catch Trawlers Based and in the Strait of Formosa 

Year l¥ Vessels (lIT) in Japan £I !if Data later than 1938 are not available. 
£! Catch of trawlers from Japan is in-

1935 6 2,170 8,260 cluded in Table 3 except for the small 
1936 6 2,740 6,970 amount of fi sh caught south of lati-
1937 8 4,470 11,370 tude 25OX. 
1938 8 5 900 9:050 SOURCE: Shibat a , 1940, vol 2. 
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Operations of Bull Trawlers: The first f isbing operations by bull trawlers based 
in Forwoaa began in 1919, but bull trawling off Formosa did not develop . from the experimen
tal stage until 1924, when 18 bull trawlers or about 50 gross t ons cam.e to fish 1n the vl
oinit,. of this islaDd. Fro. then on, the aportsnce of t his fishery increased gradually j 
and the m.ber of bull trawlers based in For mosa reached near ly 100 in 1930 (Table 7). 
Their gross tonnage increased frca an average of 50 gros s . t ons in 1924 to 60 tons in 1935 
and 70 tons in 1938. 

Until 1933, the fishing grounds of Formosan bull trawlers were restricted to the 
Stra! t of Formosa and to the southwest portion of the East China Sea. The Formosan otter 
trawlers and large otter trew1ers from J apan Proper also were fishing in this area . 

As in the other fishing grounds of the Eas t China Sea, intensive fishing oper
ations caused a depletion of the resources, apparent in a decrease of the catch per haul 
and in a variation of the relative composition of the total ca t ch. ~ (In this section 
of the East China Sea, the drop in the catch of a speoies of sea ~ream , Taius tumifrons, 
was especially noticeable.) The total catch, however, cont i nued to increase with the num
ber and toanage of the fishing vessels. 

Because of this decrease ot the catch per haul, steel bull t rawlers owned by large 
fishing oompanies sought new tishing grounds in the South China Sea. ~ This area was 
regularly exploited after 1933, but 001,. by a minority of the bull trawlers. 

At the end of 1938, when the Formosa bull trawl fishery reached its peak , the 122 
trawlers based on this island were distributed on the fi shing grounds approximately as fol
lows: 

(a) Thre or tour coastal trawlers of about 50 groBs t ons confined their fishing 
operations within the southern half of the Strait of Formosa, in the sector south ot lati
tude 250 N and east of longitude 1180 E. 

(b) Forty-tour vessels of various sizes (from 45 to 90 gross tons) fished in the 
Strait of Formosa and in the East China Sea. The northern and western limits of their area 
of operations were latitude 300M and longitude llSOE. They di~ not enter the South China 
Sea. 

(c) Fitt,. bull trawlers ot 70 to 100 gross t ons ranged from the mouth of the , 
Yangtze River to the ofting ot Hainan, but these vessels wer e fishi ng in the East China S .. 
more otten than in the South China Sea. 

(d) Twenty-tour steel bull trawlers of 80 to 110 gross tons fished in the South 
China Sea only , in the sector south of 250 M latitide and east of longitude 1100 E. 

The fishing trips of the bull trawlers of Formosa lasted approximately 10 to 12 
days. These vessels usually made only one fi shing cruise in each of the summer months but 
more than two in winter months, >r a total of 20 to 24 trips per year. Their bases were 
Keelung and Takao; the catch waa landed in these harbors and sold or exported in the same 
manner as for the otter trawlers. Some of the vessels fishing in the South China Sea were 
permitted, in addition, to land part of their catch in Macao . 

The total output of the trawlers based in Formosa in 1938 a.ounted to more than 
33,000 metr ic tons of fish, of which about 27,300 tons were caught by the bull trawlers 
(Table D.) Available statistical data do not permit a breakdown of this catch between the 
various fishing grounds exploited by the t r awlers. However , indications are t hat only a 
small proportion ot the catch was taken in the South China Sea. 

£l/ iscussioo io section on catch of Japan-based otter trawlers 
~ Hayaabikane Sboten Co (now Taiyo Gyogyo Co) was the principal owner of bull trawlers 

fishi in the South Chi na Sea . Thi s company operated t wo refr i gera t or ahips which 
too the catch of the bull trawlers directly to Japan. 
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TABLE D. - CATCH BY BULL TRAWLERS 
BASED IN FORMOSA, 1931-38 AI 

Catch 
}ear (MT) 

.1.931 9,820 
1932 8,510 
1933 12,810 
1934 15,490 
1935 22,900 
1936 25,250 
1937 25,730 
1938 Z7 ,260 

JV In East and South China seas. 
The license area is limited to 
the north by latitude 300 N and 
to the west by long " tude 110oE. 
No data are available after 
1938. 

SOURCE a Shibata, 1940, vol 2. 
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4. Trawling in the Gulf of Tonkin 

The Gul! of Tonkin, geogrs phicsl~ • 
part of the South China Ses, is a sea area ot 
approximately 17,000 s~uare nau t ical milea . 
Open toward the southeast, t he gulf 1s bounded 
on the east by the Luichow Peninsula and Hsinan 
Island, on the north by the coast of sou th Chins, 
snd on the west by the coas ts ot Ton kin and Annem, 
French Indo-China. 

The climate of the gulf is affecte d by 
the climatic conditions of the South China Ses 
and subject to the ir.fluence of the monsoons. 
The general circulation of wa ters i s i ufluenced 
by the warm currents of the South China Sea; 
close to the coasts t his influence decres ses. 

At its deepest poi nt, t he Gulf of Ton
kin is less than" 200 meter s deep. Its gr~duel 
slopes, its bottom of s~nd and mud, and its fish 
resources render thi s aree suitable for trswling 
(Figure 22). 

FISHING GROUNDS OF TRAWLERS 
GULF OF TONKIN 

C HINA 

FISHING GROUND OF OTTER TRAW LERS 
FISHING GROUND OF BUL L TRAWLERS 

AUT MI 

AREA WHERE TAlUS TUMIFRONS IS PREDOMINA T 
IN T HE CATCH--

FROM DATA FROM SH vOL I 

NArURAL RESOURCES SEc r/ON 

Figure 23 
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· Operations ot Otter Trawlersl The Gulf ot Tonkin was the principal fishing ground 
ot a few Japanese trawlers which were licensed to operate in the South China Sea, south ot 
latitude 2lOW. Exploitation ot this area began with one otter trawler in 1928 and four in 
1929. The maximum number of licenses granted tor operation in this tishing area was at
tained in 1935 with 20 otter trawlers having an average tonnage between 400 and 500 gross 
tons. Eleven of these vessels operated from Hongkong, and the nine others were based in 
Japan. Atter the outbreak of the Sino-Japanese war, the trawlers from Hongkong transferred 
their bases to Formosa, but they were not allowed to land their catch for sale on that ls
land. The trawlers based in Hongkong were owned by the Horai Co which merged afterwards 
with the Kyodo Gyogyo Co . Most of the other ships were owned by the latter company. 

None of these ships fished in the Gult ot Tonkin only. About 12 Tessels occasion
ally operated elsewhere in the western portion of the South Chine Sea (Table 8). Three 
other ships operated in the Gulf of Tonkin in winter (September to April) and in the Bering 
Sea in summer. 621 The remaining ships tished in the Gult in summer and in the Strait ot 
ForDOsa in winter. 

The otter trawlers, when fishing in the Gulf of Tonkin, restricted their oper
ations to the inner part of this gulf. The center of their fishing grounds was west
northwest of Hainan island (Figure 23). Their principal catch was a sea bream known as 
"chidai"; this designation applies to several closely related species among which Evynn1s 
japonicus is the most common. This tish, highly valued by the Japanese, accounted for one
third to two-thirds of their catch (Table 9). Other important species found in the China 
Sea also were caught in the Gulf of Tonkin by the otter trawlers. 

Operations ot Bull Trawlers: Fishing by bull trawlers in the Gulf of Tonkin be
gan in 1933 under the same conditione as in the -South China Sea. 

Sixteen bull trawlers ranging from 57 to 100 gross tons and averaging 74 tons were 
engaged in fishing every year in this area. All these Ihips were owned by the Hayasbikane 
Shoten Co. 

The fishing license granted to these vessels allowed them to operate in the China 
Sea area north of latitude l5~ and west of longitude llSOE. In fact, the bull trawlers 
were tishing at the entrance of the Gulf of Tonkin, south of HaiMn island (Figure ~3). 
Fishing was limited to the period from May to October. The trawlers left ShilllOnoseld, 
their winter base, late in May and reached Tourane (French Indo-China), their operating 
base, after a 12-day voyage. They operated an average of 140 days, catching approximately 
280 tons ot tish per team (average during 1938), and returned to Shimonoseki at the begin
ning of November. During the fishing leason, the catch of the bull trawlers was conveyed 
by refrigerator oargo ships owned by the Hayashikane Shoten Co to tilh markets in Formosa, 
Shanghai, and Japan. During the war, the catch was sold to Japanese armies operating in 
China. 

The catch of the bull trawlers consisted of the same species caught by the otter 
trawlers, but, the fishing grounds being different, the predominant species was another 
sea bream,Taius tumifrons, known as "renkodai" to Japanese fishermen. In 1938,total catch 
of seven teams of bull trawlers fishing in the Gulf of Tonkin amounted to 1,980 metric 
tons. 2f;:J 

5. Dauish Seine Trawling in Japan Sea 

Because of the nature of its production and the small size of the vessels engaged 
in this fishery, trawling in the northeast area of the Japan Sea had peculiar features and 
was far less important than the otter and bull trawl fisheries in the China seas. The pro-
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See discussion of trawling in the Bering Sea in section on "Combined Operations of 
Trawlers and Factory Ships". 
Eight teams of bull trawlers operated in the Gulf of Tonkin in 1938, but one of the 
vessels was lost during the return voyage, and the catch of its team was not included 
in the statistics. 



ductlon of the Danish seine fishery in the norther n part of the Japan Sea consisted of 
cold-water species which are less valued on the Japanese market than the flsh of warmer 
seas such as the red sea breams. 

The trawlers engaged in this fishery were unsuitable for long-range operatioDs. 
The Danish seine is one of the r ather primitiye f~shing gears widely used on the continen
tal shelf bordering the coasts of Japan. Because of its narrowness, this coastal area can
not accommodate a large number of fi shing boats. Whenever the number grows too large, the 
catch on the overcrowded f ishing grounds drops. Such a situation occurred in 1930 off the 
west coasts of Hokkaido and northern Honshu. The prefectural governments responsible for 
the control of coastal fisheries in these areas sent research vessels across the Japan ~ea 
in the hope of finding better fishing grounds where the surplus Danish seine trawlers co'uld 
operate. 

The ultimate' result of this r esearch was the exploitation by Danish seine trawlers 
of fishing grounds in the northwest portion of the Japan Sea. The new fishing area , ap
proximately 120 miles wid~extended along the cosst of the Maritime Province of USSR from 
longitude 1400 E to the offing of Ascolid Island, The best area W8S in the vicinity of that 
island (Figure 24). 
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Figure 24 

The Danish seine trawlers 
operated in this fishing area from 
1933 to 1941. In the fall of 1941, 
after war had begun between USSR 
and Germany, the Russians laid 
mines in the fishing ground area. 
Trawling was discontinued, and the 
trawlers went back to their former 
coastal fishing grounds off Hokkai
do. 

The Danish seine trawlers 
which went on these offshore oper
ations were wooden boats of 30 to 
40 gross tons with a crew ' of eight 
lien . The trawlers were equipped 
with 60 to 100 horsepower hot-bulb 
engines. 

Operations had begun in 
1933 with only five boats, but 
every year new Danish seine trawl
ers came on the offshore fishing 
grounds. They numbered 38 in 1941. 
In their first year of operations, 
the trawlers averaged only 23 fish
ing trips. In 1937, which was the 
peak year of production, they made 
a total of more than 260 cruises 
on their fishing grounds. 

The bulk of the catch 
(about 80 percent) consisted of vsr
ious species of flatfish, but the 
catch also included codfish (about 
10 percent) and other cold-water 
species. The most important spe
cies of flatfish in the catch are 
listed in Table E. In 1933 the to
tal amount of fish caught on the 
Japan Sea offshore fishing grounds 
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.a. Ie •• than 300 metrio ton., but in 1937 the total oatoh exoe.ded ~,OOO •• trio ton. 
(Table F). 

TABLE E. _ SPECIES OF FLATFISH CAUGHT BY DANISH SEINE TRAWLERS OFF 
CONTINENTAL COAST OF JAPJ.N SEA ' II 

Perotnt ot 
Catoh ot 

Japaneu Name Scientifl0 Namt FI.tfl.h 

'.abagarti LeEidoE"tta lIochisar, ,! Snyder 42 

;~ J~ ~! 
Babagarei Mlcro.tolllU8 .tlllerii Schmidt 27 

~~ t* 
Milarti Crnop •• tta dubla Schmidt 14 

... 1] ~,-1 ... 

.... 

Chigolarti Protop •• tt. herzen.t.inl 7 

T ::f -tl V l' 
Magarei Lillland. a~ut1ro.tr1e Kitabara 6 .-
Other. 4 

!I Oft the coast of the USSR Marl tiJlle Province 

TABLE F. - CATCH OF DANISH SEINE TRAWLERS OFF 
CONTINENTAL COAST OF JAPAN SEA, 1933-40 

CatCh 
Year (MT) 

1933 290 
1934 970 
1935 2,180 
1936 3,920 
1937 5,140 
1938 4,710 
1939 1,640 
1940 3,300 

COMBINED OPERATIONS OF TRAWLERS 
AND FACTORY SHIPS 

1. General 

In 1933-37 and 1940-43, Japa
nese trawlers accompanied a factory ship, 
on which their catch was processed, on , 
remote fishing expeditions into thp 
Okhotsk and Bering seas. These expedi
tions, not normally ~ part of thr ;~D
eral setting of the Jspanese tilill._,t'ies, 
were emergency measures sponsored by the 
government, in 1933- 37 to earn foreign 
currency for Japan and in 1940-43 to re

lieve the acute food shortage resulting from wartime conditions. These operationa were not 
commercially successful and involved financial losses for the participating companiee. 

2. Trawling in Bering Sea 

Experimental expeditions of trawlers and factory ships operated in the Bering S'a 
in 1929 and 1931. Commercial operations began in 1933. The trawlers aceompanied a tisr 
meal factory ship trom 1933 to 1937 . The mother ship used in 1940 and 1941 W8S a refr1 - ~ 
ator ship which froze the catch of its trawlers. 
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Operations with Fish Meal Faetor,y Ship' The combined fleet which operated in the 
Bering Sea in 1933 and 1934 consisted of a 6,OOO-ton factory ship and five otter trawler • . 
From 1935 to 1937, the ractory ship was a ve.sel or 8,000 gross tons whioh was acco panied 
by tive otter and eight bull trawlers (Table G). 

Year 

1933 
1934 
1935 
1936 
1937 

1940 
1941 

1942 

1943 

TABLE G. - COMPOSITION or TRAWLER AND FACTORY SHIP FLEETS 

Mother Sbip 
Oani.b 

Fhbing 
Ground Shipowner NUle 

Bering Sea Shinko Sui .. n Co Ka .. <1o Maru 
Bering Se. Nippon Sui .. n Co Ka .. do llaru 
Bering Sea Nippon Suiaan Co Taiholru Maru 
Bering Sea Nippon Suiaan Co Taiholru Maru 
BerIng Sea Nippon Sui .. n Co Taiholru Maru 

Bering Sea Nippon Suhan Co K0881 Maru 
Bering S .. Nippon Suia.n Co Koall1 Maru 

Sea or Okhotsk Nippon Suban Co Keaado Maru 
Nippon Suiasn Co R70ka i lleru I 
Nippon Suisen Co K088i 'laru 
Ha78ahikane Co Banahu Maru No 7 

S.a or Okhotsk Nippon Suisan Co Kaudo Maru 
Nippon Suisan Co R,.okai lleru 
Nippon Suisan Co Totan lleru 
Hayaahikane Co Banahu Maru No 7 

NG GROUNDS OF JAPAN 
TRAWLERS IN BERING SEA 

o 

1933-37 

1940-41 

APPROX SCALE 

100 200 NAUT M I 

Principal Otter Bull Seine 
Tonnag. Produot Tra.ler. Tra.lera Tra.l ara 

6,003 Flah lD.al 5 0 0 
6,003 F1eh ... al 5 0 0 
8,250 Fiab .... 1 ) It 0 
8,250 l"1eh ... el 5 0 0 
8,2~0 Flab ..... 1 ) 8 0 

8,240 Frozen nah 1 8 0 
8,240 Froun r1eh 4 8 0 

6,00) Selted flah 4 0 0 
4,680 Salted fish 4 0 0 
8,240 Frozen rbh 1 4 0 
5,490 Frozen f1ah 0 6 0 

6,003 Salted fiah 0 0 9 
4,680 Salted fiab 0 0 9 
3,820 Sal tad fiah 0 0 7 
5,490 Froun Uah 0 6 0 

The fishing grounds were lo
cated in Bristol Bay, Alaska, sod oen
tered around a point at latitude 56°30 'N 
and longitude lo5OW, over bottoms about 
150 meters deep (Figure 25). The trawl
ers fi shed within five miles of their 
mother ship . Their trawls had detaohable 
cod ends which were separated from the 
nets after each haul and transferred to 
th e mother ship with the , fish caught in 
them. 

The bulk of the catoh consi sted 
of Alaskan pollack. This fish wa. pro
cessed into fiah meal on board the mother 
ship. Processing included washing in 
warm sea water, cooking, pressing, and 
drying . The livers were processed f or 
vitamin oil. Other miscellaneous fish 
were salted on board the mother ship. 
The finished product. were brought to 
Japan , and the salted fish was consumed 
locally . The fish meal and liver oil 
were re-exported to E~ope. the most im
portant customer being Germany. 

NArUR,AL RESOURCES SECTION 

The company which undertook 
this fishing expedition i n 1933 , the 
Shinko Suissn Co, was amalgamated in the 
fo lJ owing year with the Nippo~ Sui.an Co. 
This company conducted t he operatione 
until 1937, when they were discon inved 
because of the fall of the market for 
fish meal. 

r igure 25 
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Operationa by Motber Ship with Freeaing Equipment I The .ot her .bip used in tbe . ~ 
sxpeditions ot 1940 and 1941 in the Bering Sea was a ves.e1 ot about 8,000 gross ton. with , 
a 5,000 horsspower turbins engine. Ths treeaing equipment oonei.ted ot two .tea •• ngine. 
ot 200 horsepower, oarbon dioxide compressors, and ohambers t or quick treeaing . I t oper-
ated in 1940 with one ot ter and ei ght bull trawlers , and in 1941 witb t our otter and eight 
bull trawlers. 

Tbeir fi shing ground~ .~~8 l ocated within t be area ext ending approxiaate1y fro. 
latitude 580 to 60PN and from longitude 1630 to 1670W (Figure 25) . Fishing operations 
lasted only during early summer. 

Tbe methods of operation were the 88me as i n 1933-37 , but tbe catcb was f r ozen on 
board tbe motber sbip instead ot being pr ocessed for tish meal . The fisb ware sor t ed by 
species, beheaded or cut in fillets, wasbed, and packed in me t al trays with a capacit y of 
about 20 kilograms of fish. Tbe trays were then conveyed to the fr eez ing rooms, consis ting 
of rows of sbe1ves inside whicb cold brine was circulating. The · trays were placed OD the 
shelves and kept tbere for approximately four hours . Tbe t emperature in t he fr eezing roo .. 
W8S kept between _20 0 and _25°C. The frozen fisb cakes were washed in fre sb wster ( laZ
ing), wrapped in paper, and stored in refrigerat ed ho1ds.~ 

The total frozen products processed during each of the two expeditions am.ounted 
to 4,400 metric tons. In addition, small quantities of salted cod and cod l iver oi l were 
produced. 

FISHING GROUf\OS OF TRAWLERS 
I N SEA OF OKHOlSK, 1942- 43 

FISHING 
GROUNDS~ 
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3. Wartime Trawl i ng Opera t i ons in Sea 
of Okhotsk 

War be tween J apan and t he United 
States precluding f urtber J apanese fishi ng ex
pediti ons in the Bering Sea , t he trawl ers and 
mother sbip i n 1942 shifted t heir oper ations 
to thtl Sea of Okhotsk (Fi gure 26) . 

The .other sbips wni ch worked i n this 
l att er area i n 1942 incl uded t wo vessel s with 
f ree zi ng equi pment and t wo tormer crab canning 
factory sbips whicb had been altered for oper
ations wi t h t rawlers. On board these two f ac
tory sbips, t he fish were salted instead of 
being f r ozen . The accompanying t i shing ve ssel s 
were nine otter and 10 bull trawl ers (Table G) . 

The tour mother ships which operat ed 
in this same area in 1943 included three salt
ing vease1. but only one freezing sbip . The 
l atter was sunk during the ti shing season. 
:fany otter trawl ers had been requi s i tioned by 
the J apanese navy or sunk by All ied action , so 
DO vessel ot this t ype was available during 
the season . Tbe motber ships were accompanied 
by six bull and 25 Danish seine trawl ers. The 
fi shing gear of these vessel s did not have a 
removabl e cod end. 

~ The .... apparatus and techn ique are used 
00 all J . pan ••• t rawlers having freezing 
equi pment. However, the fish usual~ i. 
not beheaded but 1s frozea whole. 



The trawlerB fiBhed BOUth of latitude 550J on the continental ahel f bordari t e 
weat coast of Kallchatka. They cho .. bottolll of IlUd aixed with fine a&nd . here flatfish 
were distributed densely in au.aer (Figure 26). The catch consis t ed mainly of flat!1 h 
(Table H) but alao inoluded cod (about fhe percent of the total catoh). 

EngUsh 
Nalle 

Flatfish 

Cods and 
pollack 

TABLE H. - SP~IES OF FISH CAUGHT BY tRAWLERS IN SEA OF OKHOTSK 

Japanese Nue Sc1ent1tio N e 

Rosukegarei !I Li .. nda aapera (Pallas ) 

ji ~1} ~ 
UlI8garei W Hippoglossoides elaasodon 

I~$ 
ShUlluahugarei W Lepidopsetta bilineata (Ayres ) 

~~~ 
Taunogarel 21 Plates .. quadrituberculata (Pallas) 

~~ 
Hanagarei 21 Limanda proboscidea Gilbert 

1e§ 

Karafutogarei Llmanda aakalinenaia Hubbs 

Komai Eleginus novaga (Kolveuter) 

Gadu. macrocephalus Tile.ius 

Sukesodara Theragra chalcograema (Pallas ) 

WJ*~ 
!I Name used by fishermen is "koganegarei" (gol den flounder). 
W Name used by fishermen is "shirogarei" (white flounder). 
£I Name used by fishsrmen is "kigarei" (yello. fl ounder). 

Methods of processing on board the freezing ship were the sa e ss during hs 
1940-41 expeditions in the Bering Sea. On board the other f actory ships, the fish were 
cured in salt . After they were washed, sorted by spec ies, and beheaded, and he vise ra 
were removed , the fish were mixed with salt in huge baskets and left to cure for several 
days. The proportions of salt used were 25 percent of tbe weight for flatfish and JO p r
cent for cod. After ouring, the fi sh were packed in wooden cases. The fl. flah . ere I in 
sprinkled with salt in the ceses (about 10 percent of salt per weigh ) . The cas s w r 
stored in well-ventilated holds. 

The total finished products pr ocessed in the 88 of Okhotsk e editions i 1942 
amounted to 5,800 metric tons of t~ozen fish and nearly 9,000 to 5 of aal ed f1 h. n 1 J, 
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the production amounted to only 8,000 tons of salt.d fish, The cargo of th. fre •• ing .hip 
W8S lost when it was sunk on the fishing grounds, 

JAPANESE TRAWLING UNDER FORF:IGN FLAGS 

1, General 

As the catch of trawlers in the best arees of the China 8eas was decreasing be
cause of overfishing, the Japanese, in order to maintain their fish production, sought 
everywhere for fishing grounds ss yet unexploited where their trawlers could operate and 
take the species valued best in their country. 

Such fishing grounds were found near the coasts of Argentina and Me~co. ~s they 
were too remote' be exploited by trawlers based in Japanese territory. Japanese fishing 
compsni~s p~tsb •• ,hed branch companies in Argentina snd V,exico and operated their vessels 

under the flags of these coun
tries, 

FISHING GROUNDS OF JAPANESE 

TRAWLERS UNDER ARGENTINE 

FISHING GROUNOS FOR HA~£ 

FISHING GROUNDS FOR 
FISH 

APPROX SCALE 
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2, Operationa of Japanese 
Trawlers in ~gentina 

In 1937, the !yodo Gyo
gyo Co (Uppon Suiean Co &!'ter 
1~37) established in Buenos Aires 
a branch company called Coop8nia 
~gentina Commercial e Industrial 
de Pesquerias, Officials and em
ployees of this firm included ~
gentine and Japanese nationals, 
The capital originally invested 
by the Kyodo Gyogyo Co was in
creased in lS41 to 1,700,000 pe
sos, The objects of the branch 
company were to conduct an import 
and export business in urine 
products and to conduct trawling 
operations, 

Two trawlers of the 
Kyodo Gyogyo Co were sold in 1936-
37 to the Compania ugentina. 
Both ships flew the ugentine flag, 
but their crews were Japanese, 
These trawlers, Presidente Roca 
(ex-Kushiro Karu) and Presidents 
.letre (ex-Himeji Maru), were ves
sels of 413 and 473 gross tons, 
respectively, with 6OO-horsepower 
Diesel engines. Both had refriger
ating equipment and ade thrse or 
four fiahing trips of seven to 10 
days every month. 

The fishing grounds were 
located in the offing of the bay 
of La Plata (Figure 27). The 
catch amounted to 4,300 metric 
tons in 1938, 5,530 tons in 1939, 
and 5,125 tone in 1940. The bulk 
of the catch consisted of a epe-



oies of hake known on the Argentine market as "merluzza". Other species in the catch in
cluded croakers, squids, and prawns. The profits of this enterprise amounted in 1940 to 
¥268,OOO. 

Since 1941, on account of the war , all ties baYe been severed between the Japane.e 
companr and its former branch company in Argentina. 

3. Operations of Japanese Trawlers in Mexico 

The two principal Japanese trawling companies, the Kyodo Gyogyo Co (Nippon Suiaan 
Co) and Hayashikane Shoten Co, between 1937 and 1941 sent trawlers to Mexico to operate 
from bases in that country. Fishing grounds off the Mexican coast had been prospected by 
otter trawlers of the Kyodo Gyogyo Co in 1935 and 1936. Actual fishing operations were 
begun by both companies in 1938 after conclusion of a~eements with the Mexican fisheries 
unions. 

The fleet of the Nippon Su1san Co operating in Mexico included four large otter 
trawlers and two smaller vessels which were tormer bull trawlers converted into otter 
trawlers. The Hay&shlkane Shoten Co fleet included only tive converted bull trawlers un
til 1939 and six vessels of that type from 1939 to 1941. 

Doe of the large trawlers .. s a 665 gross ton ship ; the others were shlps of 400 
tons. All had refrigerating equipment. Their tishing gear was an otter trawl of 122 feet 
headrope. 

The 8Dl81ler vessels were former bull trawlers ot 75 to 90 gross tons without 
freedng apparatus . They fished with otter trawls ot 80 feet headrope. W The crews ot 
these smaller vessels were in part Mexican. 

Most of these vessels operated on the west coast ot .Mexico, principally in the 
Gulf ot California (Figure 28). The trawlers in this area tished in shallow waters (5 to 

15 meters) in sight of the shore. 
Bowever , they made long cruises, 
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exceeding one month in the case of 
the larger vessels. The trawlers 
owned by the Nippon Suiaan Co were 
based in Guaymas and Kazatlan, 
those ot the Hayashikane Shoten Co 
in TopolobaJlpo. 

Two ot the large trawlers of 
the Nippon Sui san Co tished on the 
east coast of Mexico. Operations 
in this area were not successful 
because the bottoms were too rough 
(rocks and coral reets). 

The principal catch of the 
Japanese trawlers in f.exico was 
prawns, which are highly valued by 
the Japanese. The prawns were tro
zen, packed in wooden cases of 
about 20 kilograms capacity, and 
transported to Japan by refriger
ator ships belonging to the fishing 
companies. The Nippon Suisan Co 

W This net, however, was landed 
on the port side as in bull 
trawl operations. 
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used a vessel of 1,000 gross tons ; the Hayashikane Shoten Co used a ahip of 390 tone. A 
portion of the catch was eold on the American market in order to cover operational expense • . 
In 1939, the total catch amounted to 3,346 metric tons of prawn and eeven tons ot .iscel· 
laneous fish; 1,450 tons of prawns were sold in America. 

RECONNAISSANCE EXPEDITIONS BY JAPANESE TRAWLERS 

1. General 

Each extension of the Japanese trawling industry to new fishing grounds was 
preceded by reconnaissance expeditions ot trewlers sent by the Japanese Government or im
portant fishing companies to explore areas not yet exploited by modern fishing vessels. 

The object of thess expeditions was primarily to survey the resources of the area 
visited and to study the nature of the bottoms and of the oceanographical conditions . 
Eventually. if indications were that a portion of the future catch could not be sold in 
Japan, possible market tor the surplus fish were investigated. 

Such expeditions went in 1928 t o the South China Sea. in 1930 to the northeast 
Japan Sea near the coast of the Maritime Province ot USSR, to the Bering Sea, and to the 
Mexican waters. and in 1935 to Argentina. All these expeditions were followed by actual 
trawling operations on a commercial scele in the waters explored. 

Other reconnaissance expeditions did not ultimately lead to exploitation of the 
areas investigated . For example, expedit ions were made between 1935 and 19)8 i n the Gult 
of Siam, in the B y of Bengal, in the Arabian Sea , and off the coast of Auetralia. A t ew 
of the fishing grounds tested in these areas wsre ~ound suitable for trawling, a d regular 
fish ing operations probably would have been s tarted there lr the war and the defeat of J a
pan had not prevented a further extension of the Japanese trawling induatry to ne fishing 
areas. 

RECONNAISSANCE TRAWLING EXPEDITION 
N EAR AUSTRALIA 
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2. jor Reconnaissance 
EJpedi tiona 

a. Expedition to Coast 
of Australia 

Fro. ltey 1935 to May 
1936, a reconnaissance of the 
north and west coasts of Aust ralia 
was made by the Shinkyo Uaru, an 
ottar trawler owned by the Kyodo 
Gyogyo Co. The area explored ex
tended from the Gulr of Carpen
taria to Fremantle. Experimental 
trawling was done in the Gulr of 
Carpentaria, the offing of Cape 
Londonderry. the area between 
Bedout and Barrow lelands off 
Cape Thouin. Sharka Bay. and the 
offing or Fremantle (Figure 29). 

The areas north of 
latitude 19°5 were found poor in 
fish, but rather good catches of 
various species of sea breaaa and 
snappers were made on bottoms 50 
meters deep between Bedout Ialand 
and Port Walcott, on bottoms 90 
to 130 meters deep off Cape Thouin, 
and oft Barrow Island. 
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The 640 tons of fro:r.en 
f ish proce s sed during the expedi
tion were sold 10 Singapore through 
a Chinese agency. 

b. Expedi tiona in Bay of 
Bengal 

Between November 1936 
and Msr ch 1938, the same vessel ex
pl ored the B~ of Bengal 10 the 
hope of discovering new fishing 
grounds for sea bre ams and prawns. 
Two reconnaissance expediti ons were 
made 10 the aras . 

The B~ of Bengal area 
vis i ted by the first expedition was 
t he continental shelf of the coast 
of Burma, from Mergui Archipelago 
to the Gulf of Msr taban . No fish
i ng ground for se s breams was dis
covered, but a certain amount of 
fish known to the Chinese a8 "go
hoo" (POlynemus) was caught in the 
vicinity of the delta of the I rra
waddy River , near the Krishna shoal. 

This f i sh, which is valued on the Chinese market, was sold in Singapore . The tota l amoun t 
of fish processed during the expedition was abcut 30 tons. 

During its second reconnaissance in the Bay of Bengal, the Shinkyo Yaru ex
plored the coasts of Burma and India trom Chedubw Island to Yutapolli Bay (Figure )0). A 
~ood fishing ground for prawn was found on the coast of Orissa , India, ussr latitude 200N 
( south of False Point). Fifty-eight metric t on s of fro zen fish were processed during the 
expedition and sold in Calcutta and Rangoon. 

J A PAl'l ESE TRAWLING AFTER THE SURI®.DER 

1. Reconstruction of Trawling Fleet 

When Japan surrendered to the Allied Powers, the greater number of the offshore 
trawlers had been destroyed during World War II hostilities and fishing wes confiLJed to 
the coastal area. However, the Japanese soon resumed offshore operation~ in the portion 
of the East China Sea which is included within the f i shing area authorized by the Supreme 
Commander for the Allied Powers, and the recon s t ruction of the trawling fleet Is now com
pleted. 

Otter Trawlera, Since 1946 , 41 otter traw lers hAve been built. These include 26 
motor vessels, seven of which have a gross t onn age between 530 and 560. Although 59 li 
censes tor otter trawlers have been i ssued since the Surrender, the statistic a of the Min
istry of Agriculture and Forestry f or 1949 indicate t hat the present otter trawler fleet 
consists of 58 vessels, having an aggr egate gross t onnage of 19,400 tons (Tsble 10). Thua, 
although the preseot otter traw l er fleet includes few er vessels then the prewar fleet, the 
average tonelags of the otter traw l ers is larger now t han before the war (approximate J.,y 330 
tons in 1949 against 275 toos esti mated for 1937) . 

These trawlers are based in Shiaioo ose ld, Tobata, and N.ag85eld. All belong to 
large fishing c ompaoies. Except t hat their fiahing ground a ere now res t.ricted to the 
southeastern part of the East ChiIla Sea , they operate in the same ways aa in the pr.war 
period. 
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Bull Trawlers: Sinoe t he Surrender, the k als of or than 43 .t.l.nd 500 
wooden vessels designed for bull trawling ha •• b .n laid in Japan. .hiplard.. H ev.r, 
some of thase vesftels have sinoe b.en oonverted tor oth.r porpo... . The 1949 tl •• t o~ 
bull trawl ers inoluded 987 v S8.le t otalin 68 , 300 groa. t ons (Ta 1. 1 ) Thea ••• ae 1. 
can be classitied according t o tonnage i n thr e dirr r.nt t ypa. 1 the lAr • ateel ull 
trawl ar of 90 tons or mor e; the medium-sized trewl T, u1l t i h r 1 .t alar 1n wood, 
of 70 to 85 ton.i and the emaIl wooden t r a.lar of 45t060ton. .Tn .xiativ.as.l .ln
elude approximately 170 l.rge and 270 medi~-si. d bull rewl .r., h. oth . r •••• • 1 b.i 
of the small type. A comparison with the .stima t d co poalt10 at t he bull trawl r fl 
in 1939 shows that the pre.ent bul l tr.wl er exc.d the pr r ••••• 1 . be h 1n tonna 
in number. Because of their larger tonnage , nearly all tha bull t r awler llc n. ed 
for operation in the East China 5 are off har e .easel. tripe IV ra l n 15 to 
20 days on their fishing grounds. 

These bull trawlers belong t o .pproxi t ly 170 d~fer 
large ships (86 percent ) and an i rtant pr opor ion of h. i - i~od 
are owned by large fi.hing com nl.s, among wblcb are lnclud all 
trawlers lQ/. lost of the small ves sels b. lo to 11 co 

2. Fi.hing Grounde and Catch 

Among the prewar tishing ar as at tb. oft.nore trawl rs, only t •• out ar 
portion of the East China Sea i. lnclud d wl h1n e fl.hing ar a aut orl ~ d by e So 
preme Commander for the Allied Powers (Figure )1) 11/. b pres t. of r . hor trawl er 0 

ations are thus restricted to an area of approxi t ly 75 , 000 aquar na t.ica or 
less than 40 percent of the prewar fishing ar .. of the East Cbina and Yell • e . 

Since the reconstruotion of he J apane. trawli fl. t 
sre. yields a catch wbich co parea favora ly with tbe pr ewar catcb of 
based in Japan Prop.r and opera tlng in t he f or.ar fl ebin ar a. of t b 
low seas. In 1948, the otter trawl.r. cau h r than 27,000 t ric 
ble 11), and the bull trawlers r. than 17 , 0 ton. (Tabl 12). 
aged 0,88 for the otter trawl, and 0.71 fo r the bull r wI. 

11 
r. 

As the present number of otter trawl . rs ia 11 r , th.ir t otal c. tch doe. a t 

t.) 

reach the prewar figur.s, but the catch par haul haa rea e ed a l rYel whi eb d no b n a -
tained by Japanese trawlera since 1~32. The tota l catch at bull t ra l er, wal~ •• their 
number, exceeds that of the bull trswl era bas ed in J apan beror h war . 1s data co erc
ing the latter are incomplete, the averege ca tch per haul of the bull trawl for the pr ar 
and the present periods csnnot be compared, but the catch per vessel has incr a.ed. 

This rise in the returns of trawling op.r a tiona is in part due t o the rec.nt in
crease in the tonnage of bull and otter trawl ers. H ever , i t i~ . l ao pr obabl e that the 
fish reeources of the East China Sea , once deple t ed t hrough overfi sblng , have partial l, 
recovered during the time when trawl ing operations were restricted or i nterrupted bl the 
war. Studies have been undertaken to asc rtai n the exi s tence aDd to determine the .%tent 
of this recovery. ~ Ae the data presentl y avai l abl e cover only the authorised arae, DO 

definite conclusions can be resched at this stege exce pt f or a few a oiea, 
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The eastern 111lit of the licenee area is Longitude 1300E . Tl-awlers fishing east ~ 
this line are coasta l vessels . 
The largest owner ot bull t rawlers, the Tail0 Gyogyo Co , which has 4 large, 10:2 aediOll, 
and 65 small bull trawl ers, also owns 25 otter trawl ers. 
The fishing area aut horized by SCAPIN 10)3, 22 June 1946, Illld SCAPIN 2046, 19 Sept __ 
ber 19~9, is bounded as follows in the East China Sea : "west along the 24th Parallel 
to 123 East Longitude ; thence north to 260 North Latitude, 1230 East Longitude; 
t hence to 32°)0' Nor th Latitude, 125° East Longitude; t hence to 330 North Latitude, 
12~40' Eas t Longi t uden , 

Kasahar. 1948; Yamamoto 1949. 
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An analy.is of the pr esent catcb of trawler •• bows that, with the exception ot 
tbe prewn PeneaU! orientali., all tbe import.nt .pecies formerly caugbt in the Ea.t China 
.nd yellow ••••• re. al.o are taken in the pr •• ent area of operation.. Howev.r, .ome dit
terence. in the re1.tive compo. ition of th. ·catch .re evident (T.ble. 4 .nd 13). In 1946, 
tbe catch of eea breame war notioeably more important than in moet prewar years; Taius 
tumifron., a speoie. ot se. bream which bad disappeared gradually trom the catoh ot otter 
trawlere atter 1930 (T.ble 5), is again taken in rather important amounts (Table 14). 

If a tew speciee .ctua1ly have recovered from the effects of prewar overfishing. 
this recovery can be only temporary if trawling operations are continued during a tew more 
year. on the sc.le attained in 1948. The catchi ng efficiency of the trawling fleet being 
greater than before 1941 and the fishing are. smaller , the unbalance between exploitation 
and resouroes w~_oh existed before the war woul d become still more important. The catoh 
of trawlers in the authorized fishing area would be likel y to drop rapidly in the near 
future. 

General He.dquarters, Supreme Commander for the Allied Powere, became .ware ot 
this eventuality at an early date. Approval for further construction of eteel trawl ere 
and ot l.rge wooden tr.wlers was refused by the Supreme Commander in 1947. Later the Japa
nese Government wae encouraged to reduce tbe number ot trawler . licensed f or oftehore oper
ations. Since February 1949, tbe Japanese Government and fi shing i ndustry have developed , 
and are implementing • program to reduce the East China Sea t r awling fleet by about 350 ' 
vessels, In addition, research work on this fishery is bei ng i ncreased to determine 
whether turther reductions will be neoessary to maintain the maximum sustained production 
from its resources, 
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GLOSSARY 

1, Glossary of Japanese Technical Terms 

a. Most of the technical terms used by Japanese offshore trawl fishermen are 
phonetic transcriptions In the Japanese syllabary (kana) of the Engli sh terms, However, 
a few terms are used with a special meaning or are purely Japanese , The principal Japanese 
technical terms are listed: 

Romaji 

ami 

gyogyo 

gyosen 

kisen 

suisan 

tororu (trawl) 

lsel klsensokobikismi 

issobiki sokobikiami, 
Issobiki kisensokobiki 

kisensokobikiami, 
sokobikiami 

kisensokobikismi gyosen, 
kisensokobiki gyosen 

kisentororu, 
klsentororu gyosen 

Kana or Kanj 1 

~ 
~i f; 
:(B j,y,' I"", '0 

7~ro 
JK £ 
I' 0 - ,~ 

-~~~~~ 
--11Jt ~f~'~ ~ ~ 
~'fk; £ ~,til 
~~~ 
~ ", TZ,. m AA!l ~tl) tJj\ 
~""a 15 ~ 'If'lG ,,"' l'~tl 

~ttG~ ~ ;j Jf~ 
n..Jfa l' 0 - Iv 
~~ir8' 1\ 0 - '''' ii-Rrd 

En~lish 

net 

fishing 

fishing vessel 

steamer 

marine products 

otter trawl 

"western trawlers": 
bull and Dani sh seine 
trawlers oper6ting 
west of l30"E 

Dan i sh seine, Danish 
seine trawler 

bull trswl or Danish 
seine (terms used in 
offlcisl documents such 
ss licenses snd statis
tical r eports) 

bull trawler or Danish 
seine trawler (official) 

otter trewl, otter 
trawler 



Roaajl Kana or Kap 11 English 

nlsobikl aokobikiami, 
Disobik1 kiaeosokobikl 

-=-~~,~~~ 
-=- .ffl:Jl ~ ~ AJ{; '* ~ bull trawl, bull trawler 

tegurl , teguriami f-~ -t ~1,iJ bull trawl or Danish 
seine (terms used by 
fishermen ) 

beri (belly) " I) --
me § 
sode 1m 
tegi 

~* 
tenjo ~-tt: 
tauna ~ 
waiya (wire) ry~~-

2. Units of Measurement 

a. Metric to English 

Metric English 

1 .etTic ton = 1.102 short ton 
1 kilogram = 2.205 pounds 
1 grail = 0.035 ounce 
1 kilometer = 0.621 mile 

b. Japanese to English 

Japanese 

1 shaku 
1 sun 

= 
= 

Metric 

0.9942 foot 
1.193 inches 

lower belly of trawl 

mesh 

wing of trawl 

spreader of Danish seine 
or bull t rawl 

upper belly of trawl 

rope (hemp or Manila) 

wire rope 

Metric 

1 meter = 
1 centimeter = 
1 millimeter = 
10 centigrade x 9/5 32 

English 

3.281 feet 
0.394 inch 
0.03'9 inch 
= lO Fahrenheit 
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TABLE 1.- JAPANE SE OTTER TRAWLERS IN 

EAST CHINA AND YELLOW SEAS, 1908-44 !li 

e ••• d 1~ B •• ed in B ... " in B ... " in 
toar J.pan 1< teal" J.pan ~ Po,..., .. w' Sban&bal ~ 

1908 1 1927 70 4 
1909 9 m~ ~ i 
1910 17 
\911 68 1930 70 4 
1912 137 1931 70 4 
1913 139 1932 68 4 
1914 131 1933 70 4 

1934 70 4 
1915 129 
1916 56 1935 70 4 
1917 7 1936 70 4 
1918 6 1937 70 8 
1919 10 10 38 47 8 

10 39 59 8 ; 
1920 48 
1921 57 1940 58 8 3 
1922 67 1941 26 ~~ 3 
1923 70 1942 16 3 
1924 70 1943 14 8i1 3 

1944 7 8V 3 
1925 70 
1926 69 

JI For opera t.1oa8 .Ct.er 1944 eaa Table 11. .w Number of liceosed veeeele except 11)8-4), number 
of vesssl! actually operating. 

~ ~umber lice nsed by tbe FOr12l088D Government tor 
operatioos bet"88n latItude 2~ and 300N. Firat 
liceose _ae issued In 19l4, but coczunerclal operation 
prob8bl,y did oot begLo until 1927. 

!J/ ~o Ja paDese otter trawlere were baaed In Shangbai 
before 1339. 

V 1. 0 operation slthougb l1 C8 [, 888 "sre l.sued 
.A:UKCE, So. 8Ibllogr.pb.y, Y""",,oto l 1949 (Compiled 

troe Flsber1ea Agen cy 08t.a) . 

TABLE 3.-CATCH BY OTTER TRAWLERS IN 

EAST CHINA AND YELLOW SEAS, 1922-41 

Average Catcb 
Total Cat en Total lhaber per Haul 

leu (111' ) or Hauh (leg) 

1922 34,294 77,904 437 
1923 37,443 81, Tl4 420 
1924 37,647 78,048 480 
1925 39,498 71,664 551 

1926 45,559 76,768 IIJ? 
1927 50, 256 73,056 690 
1928 58, , 26 72,480 802 
1929 62, 246 74,800 828 
1930 6c,970 11,m 855 

1931 55,329 61,813 903 
193:2 53,856 6c,925 885 
1933 43,999 54,727 802 
1934 45,515 57,127 795 
1935 42,667 54,6cC 780 

1936 Ll,430 56,700 750 
1937 39,717 57,000 693 
1938 32,175 45,936 701 
1939 30,550 43,845 690 
1940 30,051 43,6cC 690 

1941 21,045 NO NO 

!Dr No data avallable 
SOmtCE: Fhherles Agency, Ministry of Agrlcult\l!"e and 

Forestry. 
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TA BLE 2 .- CHARACTERISTICS AND SPECIFICATI ONS 

OF SOME LARGE JAPANESE TRAWLER~ 

Ottu rr ... lere 

Bul l Tr •• ler 200-Ton 3OO-'fon 
It_ Dnlt. 88-10D Cl.& •• Cle .. ClaN 

T°IUlai· 
Gro •• Tona &! .60 210.00 314.00 
N.t To ... ND 82.00 122.00 

D1aeulona 
lADgtb Met.r. 27.40 35.97 38.10 

reet 40.51 118.70 125.73 

Bo .. Me t er. 5 .20 6.80 6.93 
'eet 17.00 22.44 22.86 

Deptb Metera 2. 70 3.1\9 J.96 
feet 8.90 12.83 13.06 

Bold capac1ty Cub ic Coot 3 ,228.{)() !/ J,'796.00 ~ 6,075.00 w' 
lDcino 

St .... V Boraepo.er Il4 690 500 
(Mrl_) 

Die.,el Hor ae power 200 U U 
(ux1m ... ) 

Speed 
I.WI !{not.. 10.90 ll.OO 12.00 

Crui.1n& Motl 8.00 8.50 8.50 

Wirele •• rallse 
( .pprOll:I ... te) 
Medium ..... e MU •• 250 250 250 
Sbort ...... M!l • • N. 1,500 1,500 

llocb 
St .... Hon apo.a r NA 40 40 
Rlectrlc Rorsepower 1M /II. JI.l 

Ylohlng goor 
H •• drope '.et 00-280 130 130-145 

lengtb 

CO.ple .. Dt Woo 14-lS 20 21 

m-'l'0D 
Clu. 

538.59 
351.85 

50. 70 
167.31 

8.20 
27.06 

4 . 50 
14.85 

12,239.98 W 

IU 

750 

12.;>0 
9.50 

500 
1,500 

IU 
45-50 

145 

. J) 

V About. 1,500 nab bono oC 3D ki10gr ... copaclty aDd 40 tODI or cru.t..d I ... 
~ About. 2,130 floh bono ot 40 kUogr ... ""poclt.r, Ico pacitod. 
!U About 2,840 tlab boxe. ot 40 kilogn.aa capacity, 1ce packed . 
y Aboat 4,970 tlab boxe, ot 40 Idlograae ~paoity, tor treed.lla_ 
11 Tr1ple e::r:pe.na loD reols;rooating t.rpe 
lUI Not appl1ceble 
NDI No data avan,ble 
SOORCII H1T'PQl 9.l.1880 Co end 1'lyo Cvogyo Co 

TABLE 4 .- COMPOSI TION OF CATCH BY OTTER TRAWLERS IN 
EAST CHINA AND YELLOW SEAS , SELECTED YEARS, 1921- 41 

(perc ent of tot ol cotch) 

Speci •• 1921 1924 1927 1930 1933 1936 1939 

Sea bT'N.BIe 
Puroeo.u. ~ 11 10 4 1 V V V 
~ Japoo1cWl 7 2 2 1 1 
~ tUllitroDa 19 7 1 !I !I tI V 

Croakera 
Nib •• III taulrurl1 4 7 5 7 6 5 4 
othera 17 23 34 31 J4 41 39 

QurtW'Ila 
Cbol1donicb!:!!la IruIru 1 4 4 2 1 1 1 
IApldotrisla 81croptera II 5 3 2 6 7 2 

Pr • ...,. 
Pen.au. orleut..U. !I AI !I 1 3 1 V 

PlotCl.b 4 6 9 l' 12 8 6 

SbarlLo 9 8 9 9 6 5 4 

Rqa 6 7 8 8 7 6 5 

Otbers 22 21 21 27 23 25 39 

Y Le.s thaD ODe percent 
SOURCE, Flaborlo • .l.gaDC7, lI1n1.try oC Agriculture aDd Po .... t"'. 

1941 

tI 
1 

V 

4 
33 

V 
2 

AI 
4 

4 

6 

46 



, 

TABLE 5 .-CATCH OF SEA BREAMS BY OTTER TRAWLERS 

IN EAST CHINA AND YELLOW SEAS, 1921-42 

TABLE 6 - CATCH OF CROAKERS 
FlY oTTER TRAWLERS 

IN EAST CHINA ANO YELLOW SEAS. 1921-42 
P~.ocua .. jor EY1Dnlo J apoDlou. Talua tual frone h 1 bee IIi teukurU otber Croaora 

rotal .1yerage Catch rotal beraga C.tch rot.l "',..rage Catcb 
C.toh por B.f AI Ct~n par Baf AI C.tch par B.f J! 1 .... (111') (kg (I«< (111') (I«< 

Total Avorage .. otoD Totu 1.1''''&10 C.tch 
Catch per Haul Catch p.r Haul 

t.ar (lrr) (1<&) (111') (ke) 

1921 ).0'17 ID 2.1)2 ID 5.510 lID 
1922 ).)16 )9 1.211 16 4,954 64 
192) 4.064 50 1.043 13 4.117 50 
1924 ),890 49 666 9 2.476 )2 
1925 3.761 52 710S 10 1.644 2) 

1921 1. 128 lID 5.016 ID 
1922 2 .060 26 7.0'76 91 
192) 2.)17 28 7.775 95 
1924 2.606 )) 8.61) 110 
1925 2,425 )4 10.2l1! 143 

1926 2.999 40 1.310 18 1.584 21 
1927 1.776 24 1.106 15 681 9 
1928 2 . 139 )0 914 1) 174 2 
1929 1.915 26 546 7 79 1 
19)0 46) 6 )02 5 42 !lI 

1926 2.28) )1 14.660 196 
1927 2.509 )L 16.656 228 
1928 ),506 loS 21,)74 295 
1929 4,276 57 19,686 26) 
19)0 4.428 62 18,738 26) 

1931 276 4 11) 2 22 !lI 
19)2 210 ) 98 2 ) l!I 
19)) 102 2 222 4 1 kI 

19)1 5.046 82 18.85) 305 
19)2 ) , 549 58 21.0)6 )45 

19)4 126 2 12) 2 1 ~ 19)5 84 2 426 9 1 

19)6 52 1 84 2 £I l!I 
19)7 )) l!I 59 1 £I l!I 
19)8 loS 1 50 1 91 !lI 
1939 215 5 9 ~ 7 ~ 1940 82 2 15 £I 

19) ) 2.8)5 52 14 .961 27) 
19X 2.115 )7 l1!,810 )29 
19)5 2,286 42 17,80'7 326 

19)6 2.254 40 17,025 )11 
19)7 1.757 )1 17,10) )00 
19)8 1.855 40 12 ,112 264 
19)9 1,255 29 11,842 270 

1941 38 2 105 4 2 !lI 1940 1,450 )) 11.550 265 

1942 149 ND )) RD 5 ND 1941 922 ) ) 7.001 284 

AI ' .. or.", catch por haul 10 obtained bT dlT1dl.Dc total c.tch r or each .pacl0. 
1942 )21 ID 5.111 lID 

b:r total nUliber or haula ror .U .pocio. 1n tho ontiro n.hing ..... . 
~ lA •• than ono !dlogra. 
:u Le •• than one toD 

XDI No data a •• ilable 
SOURCE. 'i.h.rio. 'g.neT. Illid.tr:r or Agriculture oDd 

'ora.tr:r. 
ID. /10 data availabl. 
SOORCI. P1ah.rl •• Agan.,.. .in1otr:r or '..,.lcultUl'e oDd 'or •• t • .,.. 

TABLE 7. - BULL TRAWLE RS LlCENS EO 

FOR OPERATIONS WEST OF 130·E. 1920-44 5lj 

Ba .. 

Jap&b Iwant1lDC, T.!.Dctao. ShaJIcho 1. 
Formo .. 111 I.ar Propar Koro, ..... huria CbJ.Da Ch1Da 

1920 II. II. 4 II. /II. /II. 
1921 106 IIA 4 III HI. III 
1922 91 /II. 91 II. /II. HI. 
192) 240 II. 8 JU. III III 

1924 RI HI. 91 /II. hi. 18 

1925 280 II. 10 II. II. lS 

1926 RI II. 20 20 ~. 58 
1927 )20 RI 9l 20 HI. 70 

1928 ~ ~ 
67 20 III 76 

1929 78 )6 III 76 

1930 594 ~ 81 ~ III 96 
1931 582 90 III 108 
19)2 li40 9l 90 RI II. 96 
19)) 

5t ~ 99 64 III 96 

1934 126 64 II. 94 

1935 fI::fl 91 ~ 64 III 104 
19)6 f/14 ~ 

64 II. llS 

19j7 EB8 1)6 9l JU. 110 

1938 685 f/1 1)5 64 II. 100 

1939 &78 f/1 1)5 64 16 114 

1~ 60) V f/1 9l 64 16 114 

1941 60) f/1 150 64 16 gj~ 
1942 590 V f/1 150 64 16 ~~ 1943 585 V' ~~ 150 V' ~~ 

16 

1944 581 Y 150 V 16 £IV' 

.; Ea.t ChlD. aDd Tellow lIeoa 
W IDOludo. onl,r tile tr .. lero autborl .. d to operate •• ot or 

100&1 tu.de ll80J:. Theel tr •• lara did Dot flab north ot 
latU.ud. )0"Ii. 

AI L1ceoaea were i •• ued, but DO data are .... il.ble concerning 
their Duaber. 

j/ c:m.l¥. t •• ot t.be llcea •• d ve'Gele actuall.1 operated 
( ... Tobl. 8). 

MA. Wot .pplicoble 
SOURCE. rhhor1 •• Ag.ooy (81bl}j y ...... oto. 1949. 

TABLE 8 .- WARTIME OPERATIONS OF BULL TRAWLERS 

IN EAST CHINA AND YELLOW SEAS, 1940-45 

,. •••• b in Operation 
per .. nth Tot.l 

Mu:ilNJll M1ni2ua C.tch 
Yoar l18ber .. nth Nuaber "nth (la ) 

1940 552 000 129 Aug 108,)70 
1941' 60) Jan 78 '''II 125.840 
1942 42) liar 46 'lli 9~ .690 
194) 411 Jan 20 Sap 68 ,490 
1944 If/1 J .... 20 S.p 27.260 
1945 56 "r 6 'lli 5.600 

AI Total or .... roc •• oalcul.ted t or .. ch .. nth 
SOCRCBI ottahore Trawler. Fi,b.ri .. uln 

TABLE 9. - CATCH OF OTTER TRAWLERS 

IN THE GULF OF TONKIN . 1931 -38 

,a't'erl,' Percent at 
Nuaber ot rotal _r C.toh ~ 

Llceosed C.toh or per !Ioul flpCoicr 
I..,. V .... l.~ (111') B.ula (ta) o .te 

19)1 11 ).)t\(l 4. 2)7 797 18 
19)2 11 2.940 4,2.16 697 41 
19)) 15 6.200 8.488 7)0 )) 

19)4 14 6,228 7.449 8)0 34 
19)5 lS 11.677 12.492 934 47 
19)6 20 11,021 11.298 975 )5 
1937 17 9.610 11.677 82) 38 
19)8 15 6,44S 5.0)5 1,281 67 

.; Ao or 1 January 
SOURCE. Shibata 1940 •• 01 1. 

• .. rag. 
C.tch 

par Vo .. al~ 

202.5 
)26.5 
)44.5 
))6.0 
H6.5 
161.0 

Perc .. 
or Operat1ono 

in the Gul! 

Haula Cat.ch 

97 '19 
100 100 
100 100 
100 100 

89 90 
96 96 

100 100 
100 100 
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TAB LE IO .-OFFSHORE TRAWLER S LICENSE D FOR OPERATIO N S 

IN EAST CHINA SEA WITHIN SCAP- AUTHORI ZED AREA , 1947- 49 ~ 

Otter Tr._le n Bull Tra.loro V 
Total Grotl l Total Born Total Oro .. Total Horo o-l.a r 

W Construction lI..-1>ar TODD". po .. r ~""or Tozmac· po.er 

1947 lood IIA N.l N.l 506 29 , 500 61,400 
She! 56 18,600 28,800 406 )2 ,200 72 ,400 

Total 56 18 , 600 28, 800 912 61 , 700 1)) ,800 

1948 lood 11.1. 1IA 11.1. 567 ) ),800 68,800 
St .. l 56 18, 600 28, 800 440 35,400 84,600 

Total 56 13, 600 28,800 1 ,007 69,200 H ) ,400 

1949 lood IIA I;" IU 554 ) ) , )00 67, 200 
Sto.l 58 19 ,4()() 29 ,900 4)) 35,000 84,600 

Total 58 19 , 400 29 ,900 987 68, )00 151 ,800 

!I Trawl er s in 1945 .. 46 opera t ed with licenses iaeue<! befo re ... be Surrender . 

~ ~:c~~;! ~~~e~~ ~ t rawlars 1 \ cenaed f or opera tiona • •• t ot 10ne1 t oo. lJO~. 
Rl f Hot t.pplicable 
SOORCS, Flohe r1es ' goncl, 1947 , 1948 , 1949 A. 

TABLE 12 - CATCH BY BUll TRAWLERS 

IN EAST CHINA SEA WITH IN SCA P-AUTHORI ZED AREA, 

SEPT EM BER 1945 - DECEMBE R 1949 

Y,.ae111 1n Oper ation AT'race 
Total Ca tch pe~ 

1UJ>l.mm --- Cat ch V .... l AI 
I.ar Nwaber Moot h IluJlber "nt h (1rI' ) (1rI' ) 

1945 2 Sop 20 o.c 810 67 
1946 12) J aJI )56 Doc 46,970 211 
1947 156 Sop 611 Doc 134, 290 ))0 
1948 65 'uc 696 Do o 176,540 )92 
1949 284 l ug 895 IIaJ" 218 ,680 277 

.; Total of • .,..rag •• ealeu.la ted t or eacb month . 
1m : !fo data . ... al1able 
SOURCE I J apan ••• orr. bore Tr.wlere Fieberi •• han 

Total 
NWlbtr 

ot Haul. 

lID 
lID 

157,900 
248,400 

lID 

TABLE 14.-CATCH OF SEA BREAMS 

! .her.,. Catch 
porllaul 

(q) 

lID 
lID 

850 
710 

lID 

IN EAST CHI NA SEA WITH I N SCAP-AUT HOR IZED AREA , 1946-48 

P.~.o ... ~ !!I!!!!!.! japonicua Talua t\alf'roa.. 

Tot .l A:,..rage Total '.erac· Total '.eras· 
Catcb per H.ul .; Ca t c b por Raul AI Catob p.r Haul .; 

Ioar ( lIT ) ( q ) (1rI' ) ( te) (1rI'.) ( q ) 

Otter 
trawlers 

1946 270 27 9) 9 976 98 
1947 565 26 62 ) 228 10 
1948 168 5 61 2 ) 77 12 

Bull 
trawlers 

1947 1, 6)1 10 1,321 8 20 962 13 ) 
1948 1, 058 4 1,027 4 15~m 6) 

y ~ta1.ned by dt.tdtng aa)\znt of catch tOT each .pee t •• by total nuMwtr of 
haul. ill the &utbori.ed ta.rea. 

SOURCEs J.paneae Ott.bore Tn_lera "i.bert • • .l •• D 
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TA BLt: 11.- CATC H BY OTTER TRAWLERS 

IN EAST CH INA SIOA WITHI N SCAP - AUTHOR I ZED AREA, 
AUGUST 19 4e - DECEMBER 1949 

v .... la 10 
Operation Total Tot&! ..... r .... C.tob 

Catch lI\nbu per Raul 
( 1rI' ) I , ar ' uru- t De c_ber ot Haul. ( te) 

1945 11.1. 5 920 III III 

194h 8 24 8 ,100 9,900 820 

1947 21 4) 20,760 22 , 100 940 

1948 4 50 27,830 31 ,800 880 

1949 25 47 )1,260 lID lID 

MA l Not appl1c.ba 
11['1 1 Ho data •• a.1 l a b le 
SO DRCI : J apane •• Otr. hora Tra. l a r . rilb.ri . ....... n 

TABL E 13 .- CO MPOS I T ION OF CATCH 
BY OFFSHORE TRAWLERS 

WITHIN SCAP- AUT HOR I ZED AREA ,1 9 4 6 - 48 
(percen t ) 

Spec 1 •• 

otter trawl er« 

s .. breaM 
P"(J'Oooauo ~ 
~~ 
'l!.!!!l t .. 1tron. 

Croa.ka r . 
~ a l toWrurl1 
Otba" 
G~rd. 

Cb. l1dollietitl!7! kUIIII 
L!pi dotr i ,la . 1erop ter . 

Rlbbontloh 
Trloblw'wo ha ... la 

Concer 
llurae.D8 ' o::l c1.nereua 

n attloh 
Shark. 

Kar' 
Oth.r. 

TOUL 

Bull tr •• l en 

Se. breau 
PWO. 08WI .. Jor 
~ Japollic,,", 
Talus t -.1..t'l"On. 

Croak. rs - ---
Nlboa d t .ukurl1 
Otb.r. 

GUJ'Dard. 
Cb.l1donl ohtlq! _ 
1Ap1dotri, la a ioroptera 

Rlbbontl lh 
Trlch1urua haUMla 

Conce r 
bra.n •• o:!: e iD_reus 

Tlattloh 
Shark. 
Rar-
Other . 

TOfU 

!I lA. a than one pere.at 
NIh Mo data . .. t labl. 

1946 1947 

) ) 
1 .; 

12 1 

2 6 
2) 13 

.; 1 
2 1 

.; 10 

~ 1 
) 

4 5 
7 8 

4J 48 

100 100 

III 
III' 1 
III 1 
~D 16 

III 1 
lID 5 

JIll 1 
III 1 

JIll AI 
lID 1 
JI) 4 
III 6 
JI) 5 
lID 58 

lID 100 

SO URCl s Japan ••• Offabora Trawl .r. Piab.ri •• l ••• 

1948 

1 
.; 

1 

7 
11 

1 
11 

9 

) 
5 
) 
6 

42 

100 

1 
1 
9 

2 
6 

2 
10 

1 

) 

4 
5 
9 

47 

100 

In te rior- -Duplica ti ng Sect i on. Wa shington. D. C. 91J~' 
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