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Search for the Japanese tuna fishing data
before and just after World War II
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Abstract Existing Japanese tuna fishery data before and just after the World War II was
investigated and summarized in this paper. As the reliable statistics and fishing data before
the war, "Annual statistics of Ministry of agriculture and forestry™ and the data of longline
and pole and line operations made by prefectural research vessels were recognized to be
available.

In the former Japanese official statistics. fishing vessel statistics categorized by fish-
ing gear and annual catch statistics for tunas and relevant fish groups had been compiled
since 1905 and 1894 (1922 for billfishes). respectively. The annual catch of skipjack tuna
was 30,000 - 50.000 MT before 1914 when coastal fisheries were main. increased to 60.000 -
80.000 in 1915 - 1935, and up to more than 100.000 MT in 1936 - 1940 because of the develop-
ment of offshore pole and line fishery. Total catch of tunas, which was less than 20,000 MT
before 1918. had increased steeply according as the development of the offshore longline and
driftnet fisheries derived from the motorization of the fishing vessel and it exceeded 60.000
MT in 1929.

The fishing data of the prefectural research vessels was recorded for 10 years from 1933
to 1942, and total number of available longline and pole and line operations were 5.302 and
3.315, respectively. Main fishing ground of their longline operation from 1934 to 1937 was
distributed at north-western Pacific Ocean north of 20°N targeting albacore. After 1938,
their fishing ground had extended and shifted toward tropical region of western Pacific from
20° N to the equator targeting mainly yellowfin tuna. The fishing operation data recorded in-
dicates that the night-setting longline operation, which is used to catch swordfish or sharks
effectively. was already common before the war. Usefulness of these fishery data for the
stock assessment is not clear and would be different for each species. It ought to be cleared
through the analyses comparing pre- and post-war data.

Just after the finish of the war. the fishing data of commercial longline and pole and line
fisheries were started to be collected by transcribing logbooks at the major landing port.
However, the data from 1946 to 1951 has been remained as the hand writing data sheet to

be compiled.
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Change in the number of non-motorized and motorized offshore fishing vessels. Motorized vessel was broken
down into seven fisheries. Vessel categories from the bottom of the legend are non-motorized vessel, surrounding
iet, trawl net, drift net, longline, angling, pole and line, and others.
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Fig. 2. 72 BRI EM BRI € & O 101894~ 1951

1924~ 1M0FEDMEREICOVTOAR, H#EHIRL:

Annual catch of skipjack tuna (including frigate and bullet tunas) from 1894 to 1951. Catch of offshore fishery
from 1924 to 1940 was broken down into seven sorts of fisheries. Categories of the fishery from the bottom to
the top are coastal, offshore, coastal+offshore, surrounding net, trawl net, drift net, longline, angling, pole and line,
and other. The same fishery categorization and marks are used in Figs. 4, 6 and 8.
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Annual catch of skipjack tuna from 1984 to 1975. Two open circles indicate start and end year of World War
I1. FAO statistics was used from 1951-1975 for the catch of all oceans (star) and for that of all Pacific (triangle).
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Catch in weight of tunas from 1984 to 1975. Two open circles indicate starting and finishing year of World War
'l. FAO statistics was used from 1951-1975 for the catch of all oceans (star) and for that of all Pacific (triangle).
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Annual catch of billfishes from 1922 to 1951. The catch of billfishes was not recorded before 1921, and that of

only coastal fishery was recorded from 1922 to 1940.

100,000

MUER

90,000 -

80,000
_ 70,000
b
s 60,000
™ 50,000

—— MHEEE
—x— FAOKEEH: & K%
—+— FAOKESH: K ¥

g 40,000 -

30,000
20,000
10,000

0

Fig. 7. 1922~19514F (RHHEE, 1944, 45, 491X 7— Sy B L) B L U1952~19754 (FAO #3h) =BT 5 BED

ML EEOERZEL
2ODHNISHAEERBRELET

Catch in weight of billfishes from 1922 to 1975. Two open circles indicate starting and finishing year of World
War II. FAO statistics was used from 1951-1975 for the catch of all oceans (star) and for that of all Pacific

(triangle)

N AR T

R




k?#%iumbivﬁwﬁ%@meiC%@%?—ym&%

120,000
100,000

< 80,000

2
U
1
o

21
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Annual catch of sharks from 1894 to 1951 Catch of offshore fishery from 1924 to 1940 was broken down into

seven sorts of fisheries.
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The number of vessels and operations recorded for longline (left) and pole and line (right) fishing of
prefectural research vessels.
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Distribution of the number of longline operations conducted by prefectural research vessels
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pink: other marlin and yellow: unknown) caught by longline operations of prefectural research vessels



26 B 43 B

| 4000 @ )‘3/’:
m=iss |

3300 g yupon
oA 3,000 | ool
% 2,500

= 2,000
& 1,500
= 1,000
500

0

100
80

FIHELAR (%)

1934 1935 1936 1937 1938 1939 1940 1941 1942
F |

Fig. 14 I3 A MBECHE SN2 U 2 BICH T 2 A (LK) * MfHs (FB) o424k

Annual change of catch in number (upper figure) and species composition (lower figure) of billfish species (from
the top of the legend, swordfish, striped marlin, blue marlin, other marlins and unknown) caught by the longline
operation of prefectural research vessels.

Fig. 15. 1 Z #5312 £ 2 2 3o S i 51 048 554

110°E 170°E 180°H 180°E A70°E = iﬂ“é
40°N ry ‘
o
3PN— > : ]
| e
20 —
(\‘ %.
~NFE.e
Wi b | c I
)m,{ii%%i A L3 [ 19341935 < 19361937
E g b ShE
2 300 . 300 || |
@ 150 @ 150
30 g 30 || |
| ECe N — B ARV
FAIYA FAIFR
TAEA TAVA
£ Ofih E O
FHAW] HiA
A e =
170°E 180°g] 170‘:E 13{3"%
(=] —
ol
o -
| 1938.1939 1940-1942
et ] &
300 300
o | . @
30 g e g S2t 30
|« . ol s 5 3
oof T / : 3 TR
\ : |
22 S £ Ofth 1 F Ot
MRarcpas | R B AT o ¥y Fir A1
Lw’s- 3 e y = === % =1

Distribution of catch in number of sharks by species (red: blue shark, green: salmon shark. blue: mako shark,
pink: other sharks and yellow: unknown) caught by longline operations of prefectural research vessels




RFEEF LTS L CRBBEROAARD E CHBETF— ¥ D% 27

6,000
5,000
g 4,000
B 3,000
2 2000
1,000

[ EPE SRS
[ N
BT AR
[aki7ky:)
B HEAH

1934 1935 1936 1937 1938 1939 1940 1941 1942
F

Fig. 16. I A BBRETIRE SN/ XOHIC BT 2 EBEHEEE (EH) CHMERE (TR ozt
Annual change of catch in number (upper figure) and species composition (lower figure) of shark species (from
the top of the legend, blue shark, salmon shark, mako shark, other sharks and unknown) caught by the longline

operation of prefectural research vessels.

—TEFEEDPLMULZRBICI-THREL, 208548
POBAREFEINSEIZHBHOBE NG B LY
BT 7 A% ZBBOTFTFCAEBLBETHL, FE
PHRDIFEE TORZEE, 1 8kE ) By TR,

1867 ) OBMBT b L HBIZ L - T (AT
A HEBLYHMTHNE6ARTT)], LI ki
RENB, 1$%kHITHCONLHBE (8% 2
i, THORE, BRZEICE-T, BMEDEREK
FREDBIO, ZROOMABRIIN R AR ER
VLo TRLLL, E6ILERICE > THEIS D
SNMb, BIE, Il - ®RFRABERECHVYORATL
S1H%B)DOHPENRAENICRLE, so<s
& IFIruT8 KA, ErFHNTBLZI6R,
ANFTIS~20%K, AHVFLEXDFTI~4AKIIL
Thd, ZD18dH70 OHBUTIIT0FEM L IFIZKE
SERERL, ZRUMNIZ 6 AU THRERTH - 7275,
TFICBERD ANFRBIBICB T, BIKEEOL DE
DWRANFEEL CEET B 2DIZ10RHT L Eow
HWwa EE WHWORDB L HIIh o7 (Suzuki
tal., 1977),

WATOIIXZ BBEDHEICOWTEEMIZEI XN
CTEBEECOT, BBShRAEROBET— s H
D, BROBEREIIOVTHEANT S, bbArA, AE
MOBENDHLEE, —BRIREMOBREREL R
TWBTHAH, EVIHIRENHIIRTH DL, T 22
TR ABREBRIIOVTIE, RRADSEEEL
TBRETF-SIIHCT, BEEH (M kM BE

B2 L) MRBINCHF— DR B,

Fig 17120 2 MAEICB VT, 1REH7-
DIHEDNTBROGHETRT, 1 BETHELALY
BoO@izs X £100~2,0006TH H, £HE0H60%
E600RLLF TH B, BlfE, il - &itid 2 BIRIT
b N L HEAL.700~3,0004&, *4TF - XK
T HNIE3,000~4,0004 Td 5 DI NS D T
Dv, BEREERICIE, ATEMT— LRI
IZETOETIR VD, "BRMERAERS L LT,
POBNBLTIRARRORE, KGTEHE BEH
EREVMBEMTEEDONTHASATY S, £
MZEhiE, 1HETHC O HHIL. BRT300
~1,500, M& - Ei¥T1,000~2,000 Ao5h b, HH
SNAHBBULEMOKE S IIH R VIKET 13T TH
L%, T A R oERI B, RAEROBE. B
EOREMTO M TH D5, —RBEMEIZIZEL
NV TORELITIMb I, AEFETEHRA
KDL Lhvitdbdh b, ZOHED S YO
BHMOENIELHELBLIOIIRETHS I,

1D ON/BERDL L, 6 R ITHIEHMIC
% 2hRD36% % Y, KT 2HRTILI6%, 1144+
710%. 4 AXBLU 8 AMIIAH 8 DML 7% 5T
% (Fig 18) 20542 A5 &, 1 ~4 KT (K
B0 2HA:MT) OFLMBE Oy ey ok
L e LIBRBRETE VSR, 5~ 7T A1 (%
CAV6AMIT) PHREIOEUBDOAM M &5 L O
HIOELIBEO® LIS T, NEAMMTIMESE Y F 4D




28 I A3 1]

|
- | 5
o L \
R o g ~ rEls
‘ ——Rcsn den s [_,_:.\ TN
10°8! L

[
|

L]

oy

| 18K 0D R L
T
Lol 120
24
@ | HwECL
B NoeL_2
& B NHCL 3
o, E nueL 4
T | B NHCL 3

“.\.‘1_‘ |

Fig. 17. 18k& 7= 0 O (8% B mLtixﬁ&%%mxﬁ
T, NHCL3: & ~104ft+, NHCLA :

NHCL1 : 1~ 4 AfFF, NHCL2 : 5~ 7 Z&Afif
AT

1 ~16A%1F, NHCL5 : 17

Distribution of the number of longline operation by the number of hooks between floats. NHCLI: 1-4, NHCL2:
0-7, NHCL3: 8-10, NICL4: 11-16 and NHCL5: 17- hooks between floats.

1,200

1,000

1 2 3 4

7 8 g 10 11 12—

18 = DIoYoff-d

Fig. 18. % 1 $kd 72 ) ORI TIT b 7213 2 MR

The number of longline operation by the number of hooks between float

T TH 5 HREI60E LR D K FRETH W ST
Wi,

L 11D R A BB TN 1 & - T & il
KRBT B LD TEDL, FILEI00 W 7 S iy
WA HiT 5 E, BT TN 2 W~ 3 R Hei %
AL, 1 2 R~ 3 FRET & 1ORE M AV T THE % 47
W, ERETILT R 2 WRE D SRR 2 AT, AP odal
1 HEEE > 5 %203 D TORE I 2 THM AT o v
NOBEIZBWTS, AlS L IZmMMNE T ol
DERTHHTTIdA ., Y550 IR 2l
BORGER N 2 3 ET 50 DENTH D, HizAH
V#biUﬁWEEﬁotﬁ%TWMBﬂ FORIN
Bl &2 s £ v m#ﬂ%thm%M(B
4ARMNT) LEbET, HMICEE (40~70m) T
WiEE & L. »ﬁwﬁmc;hmmmﬁm(mw
300m) @FEEXHMWETHESZ L. WAToOM A&
A BT 2 PR A2 & IBHRRIRIE S 2 7o » b L

TH DL (Fig 19), BRUBHGEDE R 2 2> 5 100
%ﬁ%m#meww%%H®$ﬁ4%®ﬁﬂwﬁ¥

& PO 2 3 e BT O IR, ARG AT
W4W@%T%Zﬁ®ﬁW®%%KkW§ﬂ%u£#
Db MADEMEEEID, BRED MY

BEMDNDLY, FNFNLOBMITOITA R0 kA
Vo Bl ofeMEAaRE 2 b Lz, B9 A, o
RoEIZHEL, ToahizRaE (Fig 20), %
MOGANE, A AT F5% GMFES TV (=
Bl & AR, Fig 13) 123138322 ka8
s, ZOMEIZSODEOUHLETLH A8, A
ATVFL LG EDHOEE S e g L
b iwnd i L YL R s omnffiz

HIZE BRI ND T ENMENTE D, g
— AT R T W Z AR SRS, 2L, £
o 3P U, 72, Tofb) 129 s g
ET1IH%B-)OMHEHET L (Fig 21), 7%



KVFEBFLB L CRBEROAAD T CHiEF— 5 DIFH 29

FRTET AT LOMEIZEN b 00, ik
ZHILC BRI RLEHOSRTE Y, iz
AATHED LDIRVET (FEMI) BESHS LW
VRiIE D E N WA D TR GHEWESNL, 7
CL MBOHM, ol AISHMR SO E S &
PEREBMTR S > TORHEN L H 2 0 Ccleid
TE&Lw,

FHiRE
BXRIBEOHGLIEIRE ), ST L f1C
FEEERD LMY, CFROEIIBCTLEZIEA
FEBIZBEShTw 3 (Fig. 22), Fig. 2327 v 4+
BIERBDN % R U7, AL F BN R T2
728, %@ﬁﬁlif%%ﬁ‘ﬁkliti’%b(&éo T
BLUOISARDMBERB L 020K BTy,
BEDBBU LA YA TH), F CAHEDBRMBEIL

Fig. 19. BAEAIO 1L 2 MR I 505 2 MBIMA 5 £ NI MBS 41 0 P 45

Relationship of the start time of setting (X-axis) and hauling (Y-axis) longline gear
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Distribution of catch in number of skipjack tuna (Katsuwonus pelamis) caught by pole and line
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Annual change of catch in number (upper) and species composition (lower figure) of skipjack and other
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mother-ship longline fishery: 11th May 1950.
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1 Introduction

In international fishery-management and resource-evaluation organizations
such as the IOTC (Indian Ocean Tuna Commission) in the Indian Ocean, |CCAT
(International Commission for the Conservation of Atlantic Tunas) in the Atlantic
Ocean, IATTC (Inter-American Tropical Tuna Commission) in the eastern Pacific
Ocean, ISC (Interim Scientific Committee for Tunas in the North Pacific) in the North
Pacific Ocean, and the SCTB (Standing Committee on Tuna and Billfish) in the central
western North Pacific, researchers from member nations meet and conduct annual
resource evaluations of tunas, billfishes and other fish groups. There are various
analysis techniques, but standardized CPUE (catch per unit effort), especially longline
CPUE, is often used as a convenient method to observe changes in stock size
(abundance) of the target resources.

The Japanese longline fishery took the lead in the world and advanced into
pelagic areas from 1952, and during the first half of the 1960’s, operations were
carried out on the main fishing grounds in all oceans (Kamimura, 1966). The fishery
covered a large area, and the reliability of the data collected in the fishery are high, so
Japanese longline fishing data have played an important role in resource assessment.
The pelagic tuna fisheries of Japan began largely after postwar fishery-zone
restrictions (i.e., the MacArthur line) were abolished in 1952, so catch data after 1952
have been compiled and used for resource analyses. But this does not mean that there
were no tuna fisheries before this time.

Myers and Worm (2003) caused controversy among fishery-resource
researchers in Japan and throughout the world when they theorized, based on changes
in CPUE, that the biomass of large pelagic fishes decreased abruptly after the growth
of pelagic fisheries following World War 11. Catch amounts on the main fishing
grounds of many tuna fisheries before the war, though smaller than those after the war,
were still considerable. To accurately understand how current resource conditions vary
from unexploited conditions, catch data must be traced as far back in time as possible,
but there are no data sets from before and just after the war that can be used for

resource analyses.



The Pelagic Fisheries Research Program (PFRP) convened a workshop at the
University of Hawaii during 9-11 December 2003 on the topic of “Data Rescue”, and
Japanese researchers were requested to present the current state of tuna-fishery datain
Japan from before the war. Just before | received this request, | became aware of catch
data collected by research vessels from prefectural® fisheries experimental stations
[henceforth “ prefectural research vessels’] from about 1932 to the start of the Pacific
War that were published in the semiannual periodical " Data Record of Oceanographic
Observations’, which began publication around 1918, and began to examine the
usability of these data. After searching for and arranging usable data from before and
just after the war, | attended the PFRP workshop. The present report summarizes the
content of my presentation at this workshop.

Many of the descriptions of the historical background of the tuna fisheries that
appear in this report come from the “ Skipjack and tuna overview” (The Skipjack and
Tuna Overview Editing Committee (Ed.), 1963) and “The Yaizu marine fishery history
- Volume 1” (The Yaizu Marine Fishery History Editing Committee (Ed.), 1981).
Statistical data used in this paper are listed in the Appendix Table 1.

2. Tuna catch data from before the Pacific War
1) “Statistical Yearbook of the Ministry of Agriculture and Forestry”?

The “ Statistical Yearbook of the Ministry of Agriculture and Forestry” contains
Japan’s official statistics related to agriculture, forestry, and fisheries compiled by
today’s Ministry of Agriculture, Forestry and Fisheries, Minister’s Secretariat,
Statistics Department. It dates back to 1867, but fish-catch statistics were not included
until 1894. Statistics on the number of fishing vessels for different sized vessels and

different vessel types were recorded from 1894, and the number of vessels for different

! Japan is divided into 47 prefectures, which are administrative districts about the area of a county in
the United States.

2 Japanese name: “Nourin toukei”.



types of fisheries was added from 1905. The data for each year were summarized in
statistical tables 1-2 years after the data were collected, and the name of these tables
has changed over time as follows: the Ministry of Agriculture and Commerce

Statistical Table (1884-1923), the Ministry of Agriculture and Forestry Statistical Table
(1924-41, 1944-77), Ministry of Agriculture and Commerce Statistical Table (1942-3),
and the Ministry of Agriculture, Forestry and Fisheries Statistical Table

(1978-present).

In the tables, detailed statistics are recorded for each prefecture and different
fishery types for each year, and the annual totals for several previous years are also
shown for comparison, but to look through data collected over along period requires
going through many bulky statistical tables. For this reason, five kinds of annual total
statistical tables were published during 1932-55, and updated annual total catch
statistics were reported in the "Reference Table" of the 1961 and 1968-76 editions of
the “ Annual Report of Catch Statistics on Fishery and Aquaculture” that handled only
marine-product statistics from 1912 to the most recent year, and in the 1977-1979 and
1984-2001 editions from 1926 to the most recent year. However, in the present report, |
refer to the statistical table in each year as much as possible because in the “ Annual
Report of Catch Statistics on Fishery and Aquaculture”, the catch for each fish species
was not separated into separate fishery types and only the annual total valueis listed. |
present fishing-vessel number and fish-landing statistics concerned mainly with tuna
fisheries. Total values for each prefecture are also described in each year’s statistical
table, but in the present report, | used the total annual national values of fishing-vessel
numbers and landings.

Before the Pacific War, Japan occupied overseas areas in Russia, Guandong
Territory®, Korea, Taiwan, and the South Sea Islands, and the fishery information
described in the statistical tables at that time distinguished between catch data from the

Japanese mainland (Japan proper) and those from the occupied territories. For resource

® Guandong (Kwantung) Territory was located on the tip of the Liaotung Peninsula in southern

Manchuria.



analysis, it is clearly desirable to include catch data from the overseas territories,
however in many cases, the information recorded in the occupied territories (excluding
Russia) by the Guandong Government, Government-General of Korea,
Government-General of Taiwan, and the South Seas Agency include only the total
catch amount and total money amount, and the breakdown according to speciesis
uncertain (Annual Fishery Catch Statistical Table, 1960). In this paper, | discuss
fishing-vessel and fish-catch information from only the Japanese mainland. “ Offshore”
or “pelagic” catchesin this report refer to catches made by vessels over 5 gross tons in
the Pelagic Fishery 1 (1912-1917), Pelagic Fishery 1 (Mainland offshore) (1918-1929),
and Mainland Offshore Pelagic Fishery (1930-1940) categories in the statistical tables
(Annual Fishery Catch Statistical Table, 1960).

Since there is no information on vessel number or catch amount from Okinawa
Prefecture from 1944, and information from this prefecture is not included in statistical
tables during the post-war occupation (which ended in 1972), data from this prefecture

are not included in the vessel-number and catch data in this paper.

Fishing-vessel number

Information is available on the number of different size classes of vessels from
1894 and the number of vesselsin different types of pelagic fisheries from 1905.
Vessels were classified as motorized or non-motorized, but the number of vessels of
each size class for each fishery type was not recorded. Because vessel size-class data
in which the fishery typeis not known is of limited use, here, the vessel number
according to the fishery type in the offshore and pelagic fisheries is described.
Although data on the vessel number according to the fishery type were compiled
beginning in 1905, the fishery classification type used from 1915 is nearly the same as
the one now used, so information after 1915 was used in this report.

Figure 1 shows the changes in the number of motorized and non-motorized
(i.e., human-powered and sailing) vessels in the offshore (pelagic) fisheries. In 1915,
there were 2,300 vessels, and the numbers of motorized and non-motorized vessels

were about equal, but after that, the number of motorized vessels increased rapidly, and



the number of non-motorized vessels gradually decreased. In 1930, there were 9,258
vessels, of which 8,660 (93%) were motorized. This motorization of vessels was seen
to play alarge role in the development of the modern offshore and pelagic fisheries. In
the skipjack angling fishery, the creation of the first vessel with an engine can be
traced back to the construction of the Fuji Maru for the Shizuoka Prefectural Fisheries
Experimental Station in 1906. The number of motorized vessels in the skipjack angling
fishery reached about 1,600 in 1923, but decreased to 900 in 1931, and then remained
fairly stable. In the longline fishery, motorization of vessels began around 1907 and
increased quickly after the start of the Taisho period®. Near the end of this period,

about 90% of the vessels were motorized, and the number of vesselsin 1929 exceeded
2,000. The fishing grounds in the longline fishery for tunas generally occurred offshore
of the skipjack angling grounds, and the motorization of vessels caused the longline
fishery to develop rapidly. It is guessed that the decrease in number of skipjack angling
vessels that occurred at the end of the Taisho period resulted when some of these
vessels were converted to longline vessels, but there is no conclusive evidence to

support this conjecture.

Catch (landing) amounts

Catch data were not collected for individual species until 1951, so in this
report, catches related to the tuna fisheries were classified into the following groups:
Skipjacks, Tunas, Billfishes and Sharks. The Skipjacks include the skipjack tuna
(Katsuwonus pelamis), frigate tuna (Auxis thazard) and bullet tuna (Auxis rochei), and
might also include the kawakawa (Eutynnus affinis) and striped bonito (Sarda
orientalis). Individual speciesin this group were totaled separately in some statistical
tables before 1951, but in the present report, the catches in this group are combined,
and the total values for the group are shown. Because the fishing grounds in those days
were mainly limited to the central western Pacific Ocean north of the equator, the

Tunas are thought to include the northern bluefin tuna (Thunnus thynnus (does not

* Taisho period = 1912-1926



include Atlantic bluefin tuna)), albacore (Thunnus alalunga), bigeye tuna (Thunnus
obesus), and yellowfin tuna (Thunnus albacares), and the Billfishes are thought to
include the swordfish (Xiphias gladius), striped marlin (Tetrapturus audax),
Indo-Pacific blue marlin (Makaira mazara), black marlin (Makaira indica),
Indo-Pacific sailfish (Istiophorus platypterus), and shortbill spearfish (Tetrapturus
angustirostris). Sharks caught in the offshore and pelagic fisheries included mainly the
blue shark (Prionace glauca), silky shark (Carcharhinus falciformis), oceanic whitetip
shark (Carcharhinus longimanus), shortfin mako (Isurus oxyrinchus), salmon shark
(Lamna ditropis), and thresher sharks (Family Alopidae), and those caught in the
coastal fishery are thought to include mainly small coastal species such as the
starspotted smooth-hound (Mustelus manazo) and the piked dogfish (Squalus
acanthias).

Figures 2, 4, 6 and 8 show the changes in catches of the Skipjacks, Tunas,
Billfishes and Sharks during 1894-1951. During 1894-1911 and 1941-51, the catch
data for each fishery type are uncertain, but during 1912-23, coastal-fishery data are
separated from offshore-fishery data, and during 1924-40, the offshore-fishery catch
data were recorded for each fishery type. In 1894-1911, there is no information on the
fishery type, but it is guessed that most catches occurred in the coastal fishery. To
compare catches before the war with those in the pelagic fisheries that developed
rapidly after 1952, | examined annual variations in catches of each group in all oceans
and in the Pacific Ocean after 1952 using statistics published by the Food and
Agriculture Organization of the United Nations (FAO) (Figs. 3, 5, 7, and 9). For this
analysis, | used the following statistics downloaded from the FAO home page:

http://www.fao.org/fi/statist/FI SOFT/FISHPLUS.asp#Features

Ftp.fao.org/fi/stat/windows/fishplus/capdet.zip (1.6 Mb)

Skipjacks (Fig. 2): Before 1914, annual catches of this group, which occurred
mainly in the coastal fishery, were 30,000-50,000 tons, but after the development of an
offshore fishery, catch amounts increased to 60,000-80,000 tons in 1915-1935 and
reached over 100,000 tons in 1936-1940. In the offshore fishery, aimost all of the


http://www.fao.org/fi/statist/FISOFT/FISHPLUS.asp

catches were made in the skipjack angling fishery. Catches of this group fell to 20,000
tons in 1945 at the end of the war, but then rapidly increased, and catch amounts in the
Pacific Ocean reached around 300,000 tons during the first half of the 1970's (Fig. 3).

Tunas (Fig. 4): Through about 1918, this group was caught in a coastal fishery,
and total annual catches did not exceed 20,000 tons, but they increased rapidly with the
development of an offshore fishery and exceeded 60,000 tons in 1929. In the offshore
fishery during the second half of the 1920's and the first half of the 1930s, most of the
catches were made using longlines, and less than 20% was made using driftnets.

During and after the war, annual catches fell to on the order of 10,000 tons, but in the

first half of the 1960's, catches in the Pacific Ocean rapidly increased to 300,000 tons
(Fig. 5).

Billfishes (Fig. 6): Billfish statistics are scantier than those for the Skipjacks,
Tunas and Sharks, and they first appeared in the statistical tables in 1922. Catches are
thought to have increased considerably in the offshore longline fishery in the first half
in 1920's, however through 1940, catch data from only the coastal fishery were
reported (there are no data for different fishery types), and after 1941, the combined
catches in the coastal and offshore fisheries are shown (the maximum was about 9,000
tons). Catch amounts in 1944, 1945 and 1949 are uncertain. After the war, annual
catches of this group increased rapidly, and in 1962 and 1963, catches in the Pacific
Ocean reached 80,000 tons, but afterwards, they began to decrease, and in 1975, the
catch was about 40,000 tons (Fig. 7).

Sharks (Fig. 8): Currently, it would be hard to call sharks a popular food fish,
except for their use in fish-paste products (i.e., fish cakes), but before the war, when
freezing and cold-storage facilities were not common in ordinary life, sharks seem to
have been a more familiar food fish than they are now, and at that time, shark fin was
an important export to China (Tarumoto, 1984). As a result, the catch statistics for this

group seem to have been collected in similar detail to those collected for the Skipjacks



and Tunas. Until about 1908, annual catches were about around 4,000 tons, but after
the development of an offshore fishery, the catch reached roughly 60,000 tons in 1929.
In the offshore fishery, sharks were caught mainly using longlines, driftnets and
offshore trawls, and for about 10 years from 1929, most of the catches were made
using offshore trawls. Since offshore trawls are a kind of bottom trawl, it is guessed
that these operations were targeting small sharks. In 1945, the catch fell to 27,000 tons,
but then rapidly increased and reached about 120,000 tons in 1949 (Fig. 9). Catches
then began to decrease and in 1975 reached about 40,000 tons, which is similar to
catch amounts in the early Showa period®. The decrease in catches from about 1950 is
thought to have originated from a decline in longline catches in the offshore fishery
(especially off northern Japan) (Tarumoto, 1984) and a decrease in the retention of
pelagic species (esp. the blue shark (Prionace glauca)) accompanying the expansion of
the longline fishing grounds to distant waters. In the Tunas, a large difference was
observed between catches in all oceans and catches in the Pacific Ocean from the first
half in 1950's when the longline fishery advanced beyond the Pacific Ocean (i.e., into
the Indian Ocean and Atlantic Ocean), but almost no difference occurred between these
two catches in the Sharks, which confirms that few Sharks were retained in the

distant-water longline fishery.

2) Operation information from prefectural research vessels

Described content and problem

As mentioned above, data from pole-and-line and longline fishing conducted
by prefectural research vessels (e.g., number of operation days, location, sea surface
temperature, effort quantity, bait, and catch amount) were recorded in the “Data
Record of Oceanographic Observations” (#52-71) during 1933-42. During 1918-51,
this bulletin was published semiannually by the College of Fishery (* Suisan Koshujo”)

and fishery experimental stations (laboratories) before the war, and by the Tokai

®> Showa period = 1926-1989



Regional Fisheries Research Laboratory after the war from issue #73, and, as its name
suggests, this publication summarized the results of oceanographic observations and
investigations. Generally, catch statistics used by fishery management committees are
divided into offloading statistics represented in the above-mentioned “ Statistical
Yearbook of the Ministry of Agriculture and Forestry” and into catch amount and effort
data from catch-result reports in which the catch time, location, and amount are
specified. This experimental catch information from the prefectural research vesselsis
the oldest systemized catch and effort quantity data, as far as | know. But, essential
data such as catch position and effort quantity were often not recorded (Table 1), and
the data recorded for each vessel, especially the description forms used to record the
catches, were not always standardized. Only the main target species caught during the
cruises were listed at the top of the catch-results table, so it is not clear if non-target
species were caught or if the catches were not recorded. In addition, the fish names
were not classified into “tunas’, “billfishes” and “sharks’; rather, they were written
using the Japanese standard names (e.g., bluefin tuna, striped marlin, blue shark), and
furthermore, group names and species names were sometimes mixed. First, afile was
made by inputting the records as faithfully as possible, and next, the operation position,
descriptions of other nearby operations and the description content of the same vessel
from the previous or following year were referred to estimate unrecorded longline
effort quantities (basket number, hook number). Fish names written using general
names such as "tuna" were changed to species name (standard Japanese name) when
they could be estimated. The effort quantity for pole-and-line fishing was described as
the number of hooks; there were many unfilled entries, and at this stage, | did not make
estimates for the unfilled entries. Many of the operation sites were recorded as just the
site name or as the site name, direction and distance (e.g., Cape Shiono, SE, 200
nautical miles). When the position of the place name could be specifically identified, |
determined its latitude and longitude, but in cases when it was difficult to determine
the position or when there was no position entry, if there was no operation on the
previous or following day, that datum was abandoned. Data from 5,302 longline
operations (about 16-25 vessels per year and 400-1,000 operations per year) and 3,315
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pole-and-line operations (about 7-18 vessels per year and 200-700 operations per year)
were recorded (Table 2). Catch amounts in both the longline and pole-and-line fishery
were recorded as the numbers of fish caught, but the catch weights and fish sizes are
not known. Additional notes on catch amounts such as “large”, “medium” and “small”
sometimes appeared in the records, but since the standards used are uncertain, these

notes were ignored.

L ongline operations
Distribution of effort quantity and catch of each species

Figure 10 shows the distribution of longline operations. From 1934 to about
1937, they were conducted mainly near Japan, in the Northwest Pacific north of 20°N
and in the South China Sea, but not in the tropical western Pacific. But after 1938,
operations began to expand in the western Pacific between 20°N and the equator, and
after 1940, operations stopped in the Northwest Pacific east of 155°E, and the main
fishing grounds shifted to the western Pacific between the equator and 10°N near Yap,
Palau, and Micronesia. The catch distribution of Tunas (Fig. 11) shows that through
1937, the main target species was albacore in the Northwest Pacific, but after that, the
fishing grounds moved to the tropical western Pacific, and yellowfin tuna (Thunnus
albacares) became the target species. This changeis also clearly seen in the species
composition of the prefectural research vessel operations (Fig. 12), which shows that
after 1939, the ratio of albacore decreased and the ratio of yellowfin tuna increased.
According to the "Skipjack and tuna overview” in 1938, 1-2 longline fishing vessels
advanced to the south and reported very good catches (probably of mainly yellowfin
tuna), and in the following year (1939), 76 longline vessels fished in the area south of
20°N. Around 1938, the exportation of canned albacore to the United States became
difficult due to deteriorating relations between the U.S. and Japan. As aresult, fishers
no longer felt tied to the albacore fishing grounds, which appears to have stimulated
the fishing ground shift to the south. Accordingly, the operation areas of the prefectural
research vessels seem to have quickly followed the movement of the fishing grounds.

Asfor the other tuna species, in all years, bluefin tuna was caught off the south coast
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of Kyushu Island, and bigeye tuna was caught in almost all operation areas, although
the catch and proportion it composed of the total catch were low.

Figure 13 shows the catch distribution of billfishes by species. The striped
marlin (Tetrapturus audax) was caught mainly near 35-42°N, 145-155°E off Sanriku®
and 30-35°N, 140-145°E near the Izu Islands’, and after 1938, the Indo-Pacific blue
marlin (Makaira mazara) was caught mainly south of 20°N and at 140-160°E. The
change in species composition over time shows that the ratio of Indo-Pacific blue
marlin increased with the southward movement of fishing ground from about 1939 (Fig.
14). The striped marlin was caught mainly at 20-40°N; north of 30°N, it was caught
together with swordfish (Xiphias gladius), and south of 30°N, it was caught together
with Indo-Pacific blue marlin.

Figure 15 shows the catch distribution of sharks by species. The salmon shark
(Lamna ditropis) was caught mainly near 40°N, 140-150°E, and the blue shark
(Prionace glauca) was caught mainly near 30-42°N, 140-150°E (where the swordfish
(Xiphias gladius) was also abundant). However, since species names of the sharks were
often not recorded (unidentified sharks are shown in yellow in Fig. 15), the species

composition is not clear, especially east of 150°E and south of 30°N, and no clear

annual variation in the species composition can be seen (Fig. 16).

Operation form

Longline fishing gear comprises float lines that connect floats to a horizontal
rope called a“main line” from which hang a large number of ropes called “branch
lines” with hooks attached to their ends. The interval between floatsis called a
“basket” 8, and the number of branch lines (i.e., the hook number) per basket is referred
to in Japanese as “nan-b/pon zuke” (e.g., “6-pon zuke” if there are 6 hooks per basket).

Since the water depth of the fishing gear changes according to the number of branch

® Sanriku covers the coastal area of northeast Honshu Island.
" The Izu Islands occur southeast of the 1zu Peninsula on Honshu Island.

8 Japanese name: “hachi”
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lines, the lengths of the branch line and the float line, and the interval space per basket,
the fishing gear composition differed depending on the target species and the fishing
area. In addition, the gear configuration changed over time. The numbers of hooks per
basket currently used in nearshore and offshore longline operations are around 8 for
northern bluefin tuna and southern bluefin tuna, about 16 for albacore, 15-20 for
bigeye tuna and about 3-4 or swordfish and sharks. The number of hooks per basket
showed a large change in the mid-1970's; before then, most operations used fewer than
6 hooks per basket, but on the bigeye tuna fishing grounds in the tropics, a so-called
“deep longline” with more than 10 attached hooks was also used to efficiently catch
bigeye tuna, which has a deeper swimming depth (Suzuki et al., 1977).

There is no literature that concretely reviews the longline methods used before
the war, so the fishing operations in those days are introduced here using operation
data from the prefectural research vessels. This assumes, of course, that the
research-vessel operations reflected to some extent those of the fishing vessels. In the
operation information introduced here, only the operation data that were originally
recorded (hook number, basket number, operation time, etc.) were used.

Figure 17 shows the distribution of longline investigations conducted by
research vessels based on the number of hooks used per operation. The range of hook
numbers used per operation was roughly 100-2,000, and in about 60% of the operations,
fewer than 600 were used. The number of hooks currently used in nearshore and
offshore waters by longline vesselsis 1,700-3,000, which is less than the 3,000-4,000
hooks used on the swordfish- and shark-fishing grounds. In “Data Record of
Oceanographic Observations”, not all years of research vessel data are described, but
in the "Fishing Report of Commissioned Vessel Research”, the commercial skipjack
pole-and-line and longline catches, the unloading amount of money, and operation
method, etc., are summarized. The hook number used per longline operation was
300-1,500 in inshore waters and 1,000-2,000 in offshore waters and the open sea. The
number of hooks used will depend considerably on the size of the vessel, but thereis
no information for separate size classes of the vessels. For the research vessels, similar

to current research vessels, there are some vessels that carry out operations at about the
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same level as commercial fishing vessels, but there are others with considerably small
effort quantity, so it is difficult to guess the effort quantity of the general fishing
vessels in those days based on the hook number of the research vessels.

The number of hooks per basket most commonly used was 6 (used in 36% of
the operations), followed by 2 (16%), 11 (10%), and 4 and 8 (both 8%) (Fig. 18). A
total of 1-4 hooks (mostly 2) were often used in the coastal fishery for bluefin tuna off
southern Kyushu, 5-7 (mostly 6) were used offshore of Honshu west of 160°E and at
the southern fishing grounds south of 10°S, and >11 were used in the North Pacific on
the main fishing ground for albacore east of 160°E.

Current longline operations can be roughly divided into day and night
operations based on the operation time. Setting of the daytime longline begins around
2:00-3:00 a.m., and line retrieval begins from 2:00-3:00 p.m. and lasts for 10 hours. In
the night operation, the lineis set from around 2 p.m., and line retrieval begins from
about 1:00 a.m. and lasts for 10 hours (“day” and “night” here refer to the main periods
when the lines were immersed.). Night operations target the swordfish (X. gladius) and
sharks using short branch lines and float lines, and a small number of hooks per basket
(3-4). At night, the gear is used to target fishes in the surface layer (40-70 m), while
daytime operations target fishes in deeper waters (70-300 m). For research vessels
before the war, a plot of longline setting start time with the longline retrieval start time
shows that operations can be roughly divided into two groups: one in which the
beginning of setting ranged from 2:00 to 10:00 a.m. and the beginning of retrieval
ranged from 10:00 a.m. to 4:00 a.m. (of the following day), and another in which the
beginning of the setting time ranged between 3:00 p.m. and midnight and the
beginning of the retrieval time ranged between 4:00 a.m. and 2:00 p.m. (Fig. 19). The
former seemed to correspond to day operations and the latter to night operations, but
the width of each time zone is considerably large. Based on these start times, the
operations were divided into three groups: “day”, “night” and “other”. Figure 20 shows
that the distribution of “night” operations agrees roughly with the sea area where
swordfish was mainly caught (off Sanriku and near the lzu Islands, Fig. 13). Since this

areais also afavorable fishing ground for sharks, it is not clear if these operations
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were targeting sharks or swordfish, but it is clear that those fish species were caught
mainly at night, and it suggests that “night” operations were commonly carried out. As
in the “day” and “other” operations, most “night” operations used 6 lines per basket
(Fig. 21), and it is guessed that at that time, it was not yet recognized that swordfish
could be effectively caught at shallow depths during the night. However, this assertion
Is not possible, because the composition of the fishing gear, such as the length of the
branch line and the float line, might have differed between the “day” and “night”

operations.

Pole-and-line fishing oper ations

Unlike the longline fishery, the pole-and-line fishery was limited to waters
around Japan in all years, and the operation distribution showed no annual variation
(Fig. 22). The catch distribution of skipjack tuna (Katsuwonus pelamis) is shown in Fig.
23, and since this was the target species, the catch distribution is similar to the
operation distribution. Skipjack tuna composed over 95% of all tunas caught, and few
species from the Tuna group were caught (Fig. 24). The skipjack fishing grounds
expanded to the South Sea Islands in 1935 (" Skipjack and tuna overview"), operations
were carried out making Palau, Saipan, Truk and Ponape the fishing and processing
base, and in 1937, 34,000 tons was caught ("Industrial Outline of Tropical Pacific
Islands", "The Yaizu marine fishery history - Volume 1", "A footprint of the
Nanko-Suisan Co., Ltd."), but the research vessel pole-and-line fishing operation did
not follow this movement. There appears to have been a national policy to promote
fisheries in the areas of the South Sea | slands that became Japanese territory after
World War I, but most of the skipjack fishery remained located near Japan. Therefore,
the research vessels did not go to the tropical fishing grounds to catch skipjack, which
they could not bring back to Japan in fresh condition. Here, | did not analyze the
skipjack pole-and-line fishing gear and fishing method because the fishery was limited
to daytime operations, and there is no comparative information available on the fishing

gear.
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3. Data collection situation just after the end of the war

All activity by Japanese vessels was forbidden after Japan accepted the terms
of the Potsdam Declaration on 15 August 1945, and after about one month, navigation
and fishing were approved within 12 nautical miles from the Japan coast. The
boundary of the restriction zone was called the MacArthur Line, and the area in which
fishing was allowed gradually expanded (Fig. 25). All catch-restriction zones were
abolished on 25 April 1952, and the Japanese pelagic tuna fishery rapidly spread to all
oceans.

Immediately after the end of the war, staff members of the Tohoku National
Fisheries Research Institute and the Nankai Regional Fisheries Research Laboratory
began collecting catch data from fishing (longline and pole-and-line) vessels. Like now,
logbook (catch-result reports) were submitted from commercial tuna fisheries since the
1960s. During the 10-odd years after the war, the investigators collected data by
copying operation and catch information for each operation from vessel logbooks or
“fishing master’s notes” at the main unloading harbor. Around 1963, catch information
collected to that date was compiled, but at that time, data from Japanese pelagic
fisheries following the abolition of the MacArthur Line in 1952 were given priority
compilation. For this reason, even today, Japanese longline data from after 1952 are
used in resource analysis by international fishery committees (in the pole-and-line
fishery, these data were compiled from 1968). Data from the postwar period through
1951 remain preserved as handwritten records. In the future, | want to compile these

data while it is still possible to contact the scientists who collected them.

4. Conclusion
The only catch data that | could find from the prewar Japanese tuna fisheries
were the fishing-vessel and offloading statistics in the above-mentioned “ Statistical
Yearbook of the Ministry of Agriculture and Forestry” (and the “Industrial Outline of
Tropical Pacific Islands”), and pole-and line fishing and longline operation data from
prefectural research vessels recorded in the “Data Record of Oceanographic

Observations’. In the “ Statistical Yearbook of the Ministry of Agriculture and
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Forestry”, since the data were recorded at offloading, catch amounts made by the
general fishing vessels are known, but catch position and effort information, which are
essential for resource assessment, could not be obtained, and in the prewar statistics,
catches of tunas, billfishes and sharks are arranged into fish groups, but information on
individual species (e.g., bigeye tuna and yellowfin tuna) was not obtained. In the
meantime, research vessel data cover only a short period (about 10 years), and the
question remains how much do the operation method, geographical distribution of
effort, and fishing rate of the research vessels reflect those of the general fishing
vessels.

Accordingly, the possibility of preserving offloading data for each species or
catch data from general fishing vessels for each type of fishing operation should be
investigated, and inquiries were made at fish markets in Shimizu and Yaizu cities, at
fishing companies that operated before the war, and with retired fishermen, etc., but
regrettably these data were not saved. Materials such as landing slips called
“hama-chou” have been stored for exhibit in fishery-data libraries, etc. and old
"fishing master’s notes" may lieidle in the homes of old fishers, but they will also
contain fragmental information, so it is difficult to consider them useful for resource
analyses.

Asto the possibility of preserving other systematic data, the information
collected at each prefectural fisheries experimental station and information from
fishery radio reports that appear in the “Data Record of Oceanographic Observations”
were considered, but these data have yet to be directly confirmed. The tuna longline
fishery, especially the fishing ground and fishing conditions before the war, is
summarized from past material in the Nankai Regional Fisheries Research Laboratory
Report #1 in 1953 (Nakamura, 1953), but only 10-odd years of research-vessel data
were included, which suggests that operation data from general fishing vessels were
not collected or stored before the war. Even with the various constraints, thereis no
mistake that the “ Statistical Yearbook of the Ministry of Agriculture and Forestry” and
the research vessel data are valuable data, and in the research vessel data, information

that are not included in present catch-result reports, such as the operation time and
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water temperature of each layer, are also included. In the future, | want to investigate

the usability of these data by comparing and analyzing them with postwar data.
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Summary

Information on the tuna fisheries of Japan before and just after the Pacific War
Is arranged in this paper after a search was conducted to determine what scientific data
have been saved. For systematic fishery data in the prewar time, data published in the
“Statistical Yearbook of the Ministry of Agriculture and Forestry” [“Nourin toukei” ]
by what is now known as the Ministry of Agriculture, Forestry and Fisheries, and
longline and pole-and-line data from prefectural research vessels was determined to be
usable information, and moreover, the scientific confidence in the data is deserved.

In the “Statistical Yearbook of the Ministry of Agriculture and Forestry”,
annual catch statistics according to the fish species have been compiled since 1894,
and the annual number of vessels in each fishery type has been compiled from 1905.
Catches of skipjack tuna were 30,000-50,000 tons before 1914 when the fishery
occurred mainly in coastal waters, but after the development of the offshore fishery,
the catches increased to 60,000-80,000 tons in 1915-1935, and over 100,000 tons in
1936-1940. Tunas were the target of a coastal fishery through around 1918, and total
catches did not exceed 20,000 tons, but they increased rapidly with the development of
offshore longline and driftnet fisheries due to the motorization of vessels and exceeded
60,000 tons in 1929.

A total of 5,302 longline operations and 3,315 pole-and-line operations
conducted by prefectural research vessels during 1933-1942 were recorded, and the
effort quantity and catch data of the tuna fisheries that specify operation day and
position seems to be the oldest catch and effort information from Japanese tuna
fisheries. In the longline fishery, from 1934 to about 1937, the main operations
targeted albacore around Japan in the Northwest Pacific north of 20°N and operations
were not carried out in the western tropical Pacific. After 1938, operation began to
expand near the equator from 20°N in the western Pacific Ocean, and after 1940,
operations disappeared in the Northwest Pacific east of 155°E, and the main fishing
grounds shifted to the western Pacific Ocean between 10°N and near the equator (Yap,
around Palau and around Micronesia), where operations targeting yellowfin tuna were

carried out. Nighttime longline operations were conducted to catch swordfish and
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sharks. Pole-and-line fishing operations that caught mainly skipjack tuna were carried
out near Japan in all periods that data were recorded, and no expansion of the fishing
grounds to the south like that seen in the longline fishery was recognized. The
usefulness of thisinformation for resources evaluation will differ among species, and it
will be necessary in the future to compare these data with postwar data.

Data collection on the tuna fisheries started right after the end of the war by
copying the logbooks of vessels entering port at the main landing harbors. However,
since the compilation was started from operation data collected after the MacArthur
Line was abolished in 1952, the data collected through 1951 remains preserved on

handwritten paper, and compilation of these data is desired.
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Appendix Table 1. List of statistical bulletins cited in this paper.

Publication  Statistical
Name year year Editor
Industrial Outline of Tropica Pacific Islands 1932-43 1931-42 The South Seas Agency
(“Nanyou guntou youran™) (“Nanyou-chou”)
Ministry of Agriculture and Forestry, 1955 1868-1953 Ministry of Agriculture and Forestry,
Annual Statistical Table Agriculture and Forestry Economic Affairs
(“Nourinshou ruinen toukeihyou™) Bureau, Statistical Survey Department
(*Nourinshou nourinkeizaikyoku toukel chousabu”)
Annual Fishery Catch Statistical Table 1960 1912-58 Ministry of Agriculture and Forestry
(“ Gyokakuryou ruinen toukeihyou™) Statistical Survey Department.
(“Nourinshou toukei chousabu™)
Statistical Report of the Ministry of Agriculture  1926-42 1924-41 Ministry of Agriculture and Forestry
and Forestry, Statistical Tables#1-18. Minister's Secretariat, Statistics section.
(“Nourinshou toukeihyou™) (“Nourin daijin kanboutoukeika”)
Statistical Report of the Ministry of Agriculture  1943-44 1942-43 Ministry of Agriculture and Commerce,
and Commerce, Statistical Tables #1-2 Minister's Secretariat, Statistics section
(“Noushoushou toukeihyou™) (“Noushou daijin kanboutoukeika™)
Statistical Report of the Ministry of Agriculture  1896-1925  1894-1923 Ministry of Agriculture and Commerce,
and Commerce, Statistical Tables#11-40 Minister's Secretariat, Statistics section.
(“Noushoumu toukeihyou™) (*Noushoumu daijin kanboutoukeika)
Data Record of Oceanographic Observations (#52-71) 1934-1943  Jan-Jun 1933 — Fisheries experimental stations
(“Kaiyou chousa youhou™) Jul-Dec 1942 (“ Suisan shikenjou”)





