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A Survey of Tuna Grounds in Equatorial Wfaters

1. Purpose.

Good results were obtained from the rrevious survey of tuna fishing
grounds in the waters south of Palau, however, further attention must be
paid to the equatorial waterz, which are considered as a continuation of
these fishing grounds, since they have been fished recently by tuna fishing
vessels from Japan and since they must be considered as future fishing
grounds, For this reason, an extensive area was surveyed to determine
whether or not it has any value as a fishing ground. The findings are
submitted herein as reference data for the planning of commercial operations.
(Note) The first fishing test was planned in accordance with the northward
shift of the Eguatorial Counterecurrent at this sesason.

2., Particulars of the survey.

a, Survey period=May 9 %tc May 24, 1941-16 days

b. Area surveyed-From 6° N latitude to 1° S latitude and from 129°
to 1340 E longitude.

¢, Survey ship. 2Zuihé Naru, 133 tons, 360 HP

d, Fishing gear used in the survey-Tuna longlines (50 baskets, 6
hooks per basket),

Brisef description of one bhasket of tuna longline fishing gear, Main
line - cotton line 10-strand, 45 gr per [T5—foot:7 fathom; total length 175
fathoms (length of one section is 25 fathoms).
Branch lines=10-strand cotton line, 37,5 gr per fathom, length 12,5 fathoms.
6 places
Float lines-10-strand cotton line, 45 gr per fathom, length 12,5 fathoms,
1 piece ~
Cotton-covered wire-3 strands of 3 wires each, (eyes / 7_/ both ends); length
4 Fathoms, 6 sieces
Wire leader-length 1.5 fathoms, 6 nieces

3. Resulis,

(1) iesult of cach operation,
First fishing test, May 10

This fishing ground is located about 100 miles south of Palau
(5°40'N, 134°31'E) and due to the seasonal northiard shift of the
Equatorial Counter-current, is believed to be in the Counter-current
area. Details of the current, however, were not known,

Lines were set in a southwesterly direction from 50 baskets. Since
the catch amounted %to only 3 yellowfin and 1 big-eyed tuna, it was
helieved to be too early for the fishing season.,

Second fishing test, May 12

This fishing ground is located about 3CC miles south of the first
fishing ground at 2°35' N latitude and 134°26' E longitude near the Equator,
Lines from 50 baskets were set in a southerly direction. The current
fiowed MN at 1.6 knots, The water temperatures of 29.6 degrees at the
surface, 28.6 degrees at the 50-meter layer and 24.% degrees at the 100-
meter layer were satisfactory,



Since we wers close to tne Mania Islands, young tunas were seen. The
catch consisted of 25 vellowfin (5 shark-eaten) and 1 spear®ish,
Third fishing test, May 13

This fishing ground is located near the Equator at 0°35' N latitude
and 1347267 T longitude, Of the fishing grounds surveyed, this ground
showed the best resuits (catch ratio of 14,0). / i.e. 14.0 fish per 100
hooks fished_7o Lines from 50 bhaskets were set in a southerly direction.
The current flowing # / N 3/4 N at 1.5 knots was roughly the same as that
of the secoud {ishing station and clearly indicated that this ground lies
within the Southern Zguatorial Current, The water temperatures were 30,5
degrees at the surface, 28,5 degrees at the 50-meter layer and 25.0 degrees
at the 100-meter layer. The catch consisted of 37 yellowfin (5 shark-
eaten) and 1 skipjack. The fish in general were small in sigze.
Pourth fishing test, May 14

This ground is located at 0°11' N latitude and 131%40 E longitude
in the equatorial waters west of the third fishing ground. Lines from
50 baskets were set in a southeasterl; direction. The current velocity
was W/ N at 1.3 knots (in the Southern Equatorial current). The water
temperatures were 29,7 degrees at the surface, 25,5 degrees at the 50=-
meter layer, and 24.% degrees at the 100-meter layer, The catch con-
sisted of 25 yellowfin and 2 sailfish.
Fifth fishing test, May 15

This fishing grovnd is located about 1 degree north of the Eguator
at 1°11' N latitnude and 131° 50° E longitude, Lines from 50 baskets were
set in a westerly direction. The current flow was NW at 2.0 knots. The
water temperatures were 29,3 degrees at the surface, 26,7 degrees at the
50-meter layer, and 24.8 degrees at the 100-meter layer., About one-half
of the ye=liowfin catch consisted of young tuna (15 large yellowfin_and 12
young yellowfin) which weighed from 2 to 3 kan / 1 kan = 8,27 1bs./, From
twe or three fioating logs seen in the area this school is helieved *o
have been associated with birds and driftwood.
Sixth fishing test, May 17

For the first time we entered the southern latitudes, This ground
is Iocated 14" south ¢f the Equator at 0Y1l4' S latitude and 1299251 E
longituns. Liues from 50 baskets were set out to the NNW, This ground
is locatsd between “he northwest shores of New Guinea and Halmahera
Island., Numerous islands are found in the area and the flow of tidal
currents is very complex., Numerous sharks infest the area and about
one-half of the catch was shark-bitten., (The catch comprised 14 yellowfin,
13 of them shark-bitten, and 7 sharks,) The fish were generally large.
The water temperatures were 29.5 degrses at the surface, 28,8 degrees at
the 50-meter layer, and 23,0 degrees at the 100-meter layer,
Seventh fishing test, May 13

This fishing ground is located abount 3C miles scuth of the sixth
ground at 0%,4.5% S latitude and 129%2,5' E lcngitnde. Since the fish
hold was full, only 30 baskets were used, Lines were set in a southerly
direction. The flow of the current was similar to that of the sixth
fishing ground. The catch consisted of 5 yellowfin and 1 sailfish.

(2) Investigation of the vertical distribution of the tuna (yellowfin)
(Note) Float lines 12.5 fathoms long and branch lines 12,5 fathoms long (also
cotton-covered wire . fathoms long and wire leaders 1,5 fathoms long) were used.
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(3) Bandling of the catch.

After capture, the viscers were removed and the fish were washed,
The washed fisht were immedistely wrappecd in paper, covered with crushed
ice, and storec in a refrigerator. Due to mechanical trouble, the
refrigerator ccuid not be operated during this trip., Although sufficient
care was taken in icing, the fish detveriorated to a certain extent due
to the length cf time which elapsed before returning tc Palau.

(4) The peculiar pheromena of the catch ratic and watsr temperature
(at the 100-meter layer)

The catch ratios ranged from a minimum of 1.0 to a maximum of 14.0.

The second, third, fcurth, and fifth fishing grounds showed catch
ratios of 10,0 and over. An interesting phenomenon is presented when
these catch ratios are considered in connection with the water tempera-
tures of the 100-meter layer,

FISHING CATCH WATER TEMPERATURE
GROUND RATIO AT 100-METER

LAYER
1 1.G 22,6°
2 10,0 24,,3°
3 34,0 25,0°
4 10,0 24,8°
5 11.0 2/,.8°
6 9,0 22,02
7 2,0 22,07

As seen in the above tables, fishing grounds having catch ratios of
10,0 or more, all showed water temperatures higher than 24 degrees at the
100-meter layer. # can deduze therefcre, that yellowfin prefer a water
temperavure of over 24,0 degrees to thas of less than 24,0 degrees.

==T' e
FISHING| DATE | POSITION |BASKETS!HCOKS|CATCH BY HOOK NUMBERS| CATCH RATIO
GROUND .USED {USED (INCLUDING FISH
1| 2{3 1| 4| 5| 6 |[EATEN BY SHARKS)
5040'N
i 10 May|134°41'E 50 300 1) 1 1 1.0
0%357'N
2 12 May|134°26'E 50 300 | 3] A 7] 8] 41 2 10,0
OP138N
3 |12 May|133°27'E 50 300 | 4110 9| 8 8f 3 1.0
JOIZ ™Y
4 14 May|131°44°E 50 300 4] 4] 51 5] 6] 6 10,0
011N
5 15 May]131°50'E 55 300 | 2 gl 8 5 11,0
nC1.7S
6 17 May{129°2,.5'E 50 300 31 4f 51 3| 8| 4 9,0
0944.5'S
7 18 May|129° 8,5'E] 30 180 3] 2 i 2,0
TPOTALS 16| 32} 38] 32| 35| 21
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Report of Tuna Investigations by the Wakayama Prefecture Research

Vessel, Kiyo Maru, in the Timor, Arafura, and Banda Seas

1, Introduction

With the recent grant of subsidy funds from the Colonial Office to
the Nanko Fishing Company for the purpose of investigating the fisheries
of the Outer South Seas area, the Company employed the Wakayama
Prefecture research vessel, Kiyo Maru, to carry out a survey in the
Timor, Arafura, and Banda seas, areas which are under foreign domina-
tion, I was aboard the vessel during that investigation and will
publish herewith the information which was contained in the report
submitted to the Colonial Office.

2, Outiine of the Investigation

Period of the survey - From June 29, 1941, to July 25, 1941 - 27 days
Area surveyed - Timor Sea, Arafura Sea, Banda Sea
Surveying vessel - Kiydo Maru, research vessel of Wakayama Prefecture, a
steel wvessel of 127.23 gress tons and 220 horsepower,
Personnel of the survey - Technician Sabur® Kawabe; the captain of the
Kiyo Maru and 2/ men
Fishing gear used in the survey - tuna longlines, 230 baskets
Construction of one basket of gear = trunk line
of cotton; 8 mcmme to the fathom, Zﬁi momme =
.132 oz, / 189 fathoms overall length (7
pieces joined, each piece 29 fathoms long).
Branch lines of cotton; 9 momme to the fathom,
2 lines 10 fathoms long, 2 lines 7 fathoms
long, 2 lines 6 fathoms long. Sekiyama of
3x3 strands of wire with eyes in both ends,
4 fathoms long.
Wire leader, 2 fathoms long.
Hooks, 4.86 inches and 3.2 inches long.
Float lines, cotton, & momme to the fathom,
15 fathoms long.
However, about half of the float lines and trunk
lines were made of Manila hemp, / TN: The"fathoms"
mentioned above are Japanese fathoms, about 5 feet
long. Hook sizes are the total langth from eye
to point around the curve of the hook, The
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uly 11 - Fiched third ctaticn off south side of Bebar 1., set
O raoskets, 4 yellowfi big-eyed, 1 albac
120 haskets, (14 vellowfin, 2 big-eyed, 1 albacore,
1 broedkilil, 47 fish bitten by sharks and killer
\

é fourth staticn west of Tenimbar I., set 120
askets, (80 yellowfin, 1 true marlin, 1 sailfish, 1
ig-eyed, 18 fish sherk-bitten, 4 sharks)

ished fifth station at seme position, set 185 baskets.

(52 yellowfin, 1 big-eyed, 1 tlack marlin, 1 true marlin,

5 sharks, 10 fish sherk-bitten)

July 15 - Fished sixth station west of Kei I., set 100 baskets,
{78 yjllowfin, 2 big-eyed, 6 sharks, 16 shark-bitten
fish

July 16 = Fished seventh station at same position, set 100

baskets., (47 yellowfin, 3 big-eyed, 2 white merlin,
8 fish shsrk-bitten)

dJuly 17 - Fished eighth station east of DBanda I., set 120 baskets.,
{42 yellowfin, 11 big-eyed, 9 shurks, 21 fish shark-

bitten)

ished ninth station at same position; s.% 230 baskets,

(115 yellowfin, 8 bl“n“jed 17 sharks, 23 fish sharke

bitten)

July 15 - Ficghed ftenth staticn east of Ce ram I., set 20 baskets,
{4 yellowfin, 2 shurks, 2 fish shark-bitten)

1730

b
July 13 - F
!

July 20 - - Passed western end of liissol I,
July 21 - Yoon - Passed through Sagewin Strait,
July 22 - Noon position 1° 51tN, 132° 10° E,
July 23 - Noon position 4° 17'N, 133° 23'E,

July 24 - 1200 - Passed eust of Angsur I,

culy 24 -~ 1530 - Entersd Palen uarbmo

s X p
{2} Veather and sea conditions

The veathor snd sza sondifions wall be outlined for the areas in the
crder In which the resesrcn vessel peszed through them arfter its departure
Prom Paleou on Jure 27,

hilh < allowed = ﬁémcrally couthwest course,
Until Ancaur we g northeacst with

1
2 a X
forces of ars 2 and the seoa was calm, but on the following da
s 9
£

je} "L_.O
the 30th; the shifted to southwest and from 1100, when the vessel
assed thu vie y of Merir I,, ta its antrance into Djailolo Passage on
July 2 the win ce was from & %o 7 and the wavas were hich, Recause

of the headwind the vessel took the on its bow and p1+ched v1olent1y°
In the vieinity of Jarir 1., thet 47 138'N, 132° 17°E, the direction
9f the gurrent was 3SE with a welncitv of 1,3 knots, Semewhat farther
south at 3% 48'Y, 1327 27'Z the current was BSE with a velocity of 3.2
notr, at 3° 1310 5775 the curr%nt was BOL with a hig
& &

H
) 4291,
of 3.0 knots. S8till farther south at 2° 131° 14°'TC, that i
vicinity of Tokobe I., the current wes ST with a veloclity of 1.8 knots,
From the dirsctione of thess currents it is clear trst this sea area is
bathed by the Druatorial Countersurrent. After passing Tokobe I., however,
wuas an area in which during *this period almest no ¢

urrent drift was




perceived while steaming, It is not hsrd to deduce that this area
corresponds to the boundary between the Equatorial Countercurrent and

the southern Equatorial Current, Farther south at the northern end of
Djailolo Passage, 1% 127N, 129° 36'E; the current was NxW with a velocity
of 0,5 knots, This area appears to be where the tip of the scuthern
Equatorial Current wnich flows west along northern New Guinea strikes

the islands of Halmshera and Morotai and turns northward.

After we passed through Djailolo Passage on July 3 the wind shifted
to the south, but its force did not decrease, remaining at 5 to 6, and
the seas were rather high. Thereafter until we passed Ceram I, the
wind frequently shifted to southwest or south, but after we passed Ceram
and entered the Banda Bea until we arrived at Timor the wind blew
steadily from the scutheast wit'. forces of 4 to 5, This was the so-
zalled easteriy monscon of the Banda Sea;, a seasonal wind which continues
until August, It is said that the strength of this wind gradually
deciines in Septemnher and October,

The «olor of the sea water everywhsr= bebween Tobalai I, and the
wast side of Cer as ﬁ&;ab;/ PHOT A8 Compar pd with that of the waters
of the South Sea Ifsianis, ven beyond Ceram in the Banda Sea the water

S
color appeared generally ta be unfarorable, however, farther south near
Timor where the flrst station was fished ofr Wetar I, the water cclor
seemed ratha good, Opservations made during the first fishing trisel

\’Q
5y @
B 2

”~

at 200 meters, 12,1° at 300 meters,

showed a transparency of 40 meters,
The varticsal olanges in water temperature at that position were
27,9 &t +the surface, 27,47 a% 25 meiters, 27.3% at 5C meters, 23,49 at
: a

On July & the vesssl sailed fror Diili on Timor I., proceeded east
around the north coast, rounded the eastern tin 5T tihe island, and
headed iuto the Timer Sea, ot tihis time the wind was from the north-

east and *he
at noon wag as

re remained unchanged ¢t 4 to £. The air *temperature
low as 26,5% and as a result we felt quite ¢sld,

i‘" .,{

While anchcred at Dilii we made inguiries concerning the weather
there and found that generally lay, June, Juiy, and Anugust are the dry
seasen while January and February are fhe rainy seasor.. the twc seasons
thus being just osnpnosite tec those of the Inner South 3eas, Diring the
so=called northeast mosOon, which is *he dry season; dry cool winds
blow, and although it 1s in the tropics one feels cool and refreshed.
During the day in the Dilli region the seasonal wind begins tc blow
around 10:00 a.m, and ceases around 3:00 p.m.; the morning and evening
being usually completels windless. During the rainy season the wind
blows from the northwest.

Observations taken at the second fishing station in the Timor Sea
showed a transparency of 27 meters, The sea water seemed somewhat turbid
conpared to the previous station; and the vertical changes in water
temperaturs were 26,80 at the qarface“ 26,89 at 25 meters, 26,7° at 50
meters, 23.4% at 100 meters, 13,2% at 200 meters, and 10,2° at 300 meters,

~Be



Thae poziticor of the thirzd stalion was suuthwost of Tanimober I,
in the wosterd part of the dral ure 3 The gurrend &4 this poszition
flowed southwest and a lsow welocity of (.33 koot wes detectsd, It is
thought thet the current which {'lews west in the northern part of the

Arafurs Sea strikes Tanimbar I, and turng couthwest. The transparencg
wes &7 meters snd the werticul changes in water temperature were 26,2
a% the surfegs, 25.1° at 25 meters, ?6c0° at 50 meters, 19.8” at 100

neters, 14.4° at 200 meters, and 14, 9% et 300 meters. The temperature
&t the 1lUl=mever level was lower then thet in the Timo: Sea., This was
,he only groant wi ’ valuar we mered

rth into th@ ﬁanﬁa en ap stetions mi eix plazses around
the islands in the eastern part of tha? bouy of watver. During these
operations in the Bands Ysa we consfently encountered the southeast
mON3Ioon, 16 be more exact, the wind was from the ESE and it blew
~teadily with forczes generally from 3 to 5, The air temperature
was arcund 75 or Y6 degrees, and those of us who were accustomed to
the heat of the Inner South Seas sould feel the coolness soaking
into our bodies. To summarizs the results of the oceanographic ob-
servations wads in the esstern pqrm of the Benda lesn, %he transparen=
Sr TEAFEE S Yop & mavipwn of 27 Lwererl ove oomd Copet Lers,
BLO L@ Wates (Slov appsares Lu bg a "'--nYi ¢ B 4 oo ohe standard
wahey color gruge, Considering only whe Banda Sea, it seemed that
the water color was generally more favorable in ‘he eastern than in
the western part. As for the verticel changes in water temperature,
whereas in the Taner South Seas the difference between the surface
and the 57-meter level is only U.1°% = 0,22 or almost neglizible, in
this area it iz 1° = 3% . The temperatures at the 100-meter level
had & minimum of 18,8 anc & meximua of 21,57, far lower than %the
24-55° of the waters of our South Sea islends, After completing
fishing tests at four places in the Randa Sea ws made sur last
statvion at the eastern end of {eram i, In this area all there is
to record of soeenographic conditions isc thet the current was north-
westerly with a welocity of 0.8 knots. In cther respects the
situstion was the same as in the Banda sea, with nothing woerthy of
spec’al note,

Firhed in bthe oyaiure Lad

On July 21 we traversed Dampisr Strait and set a course for
Palau, I will zenzlude with soms remarks on the surrents and
ogeanograrhic conditions which were sbserved along the way.

O July 22 at the noon positioq of 1° 51°K, 132° 10'E the current
ficwed 3% at the low velocity cL 0.38 knot. It is thought that this
area may be the northern limit of th& gsouthern Zauatorial Current,

The water rolor improved noteably from this area on, and while steaming
we caught ons small yellowfin {76 cm long) on a trolling line,

Dn July 53 at the noon position of 4° 17'N, 133° 28°E the
current flowed EYE with a velocity of 1.38 knots, indiecating that we
were in ths ouatorial voumtercurrent. Un the ’ﬂllsrinz dsy, the
24tk, at the nooa positicn or 8% 1A°H. 134% (D the surrent was SSE
with a velselity of O.%7 knot,. frum which we could see the northward

(8

mevement of the H-uatorial “ounterzurrsnt.

.



(3) Fishing situation

First Trisl

Mornine and evening are; of wcourse, considered the most suitable
timas for condusting experimental fishing for tuna with longlines,
however, because the vessel was scheduled to put im at Dilli in Timer,

a trial was made on the preceding day, July 5, at 1530 about 8 miles
off ths west sids of Wetar I. uzinz 50 baskets of line set in a westerly
dirsction,

From the time the vessel passed Cerem I, and entered the Banda Sea
the color of the sea water had generally appeared unfavorable, but as we
moved gradually south into the vicinity of Wetar I, it improved., Observa-
tions on the station showed a transparency of 40 meters, and flocks of
birds were seen flying in the wvicinity., Although good tuna fishing was
anticipated, only 4 yellowfin, 1 blick merlin, and 2 skipjack were taken
end the catch rate was less tham 2 fish per 100 hooks., None of the fish
were shark-bitten. It was felt that the transparency of the water was
tos greet,

Second Trial

Atver leaving Dilli we rounded the eastern tip of Timor and entered
the Timor Ses., The second station was fished about 30 miles off shore,
At 3505 July 3, 200 baskets were get in a SE direction, The bait, as
in the previous trial, was a mixture of frozen saury and salted sardine
which we had brought from Japan. Three hours and 40 minutes were
reguired to set thse 200 baskets of line, We began patrolling the line
immediately after it was set, and we saw numerous schools of skipjack
while doing so, These skipjack appsared to bs small fish of about
1 kan /8,27 pounds/ weight. While pavrolling the lines, we took in
one marlin (black) of about 40 ken, one yellowfin, and onme blue shark,

We hegean hauling in the lines at 1500, Because the weight of the
fieh on che lines was too great for the buoyancy of the floats, the gear
sank and the lines broke four times while we were hauling them, As a
result i1l hours were reguired to haul in the 200 baskets of gear, and
the work was not finished until 0220 the following day, July 10. The
cateh was 18 yellowfin, 10 albacore, 3 big-eyed, 1 white marlin, 2 black
marlin, and 16 sharks, and 13 fish (10 yellowfin, & marlin) were damaged
by shark=bite, 7The ratgh rate at this location, if the shark-bitten
fish are not counted, was 2,8, and with the shark-bitten fish it was
woso Furthermors, because of the difficulty of getting materials,

the gear used in this test was made with rather fine line and wire in
gome »F its branch lines, and for this reason 50 of the branch lines or
hooks wsre broken off the gear by the fish, If these were added in to
the tokal, the catech rate would be comsiderably increased,

Third Trisil

Tne position of this fishing ground was 89 5395, 1299 55°E, south-

=10-



west of Tamimbar T, On July 11 at (505 120 baskets of gear were set
in en FSE directicn, It resuired ¥ hours and 10 minutes tc set the
lines, and ths total lergth of the lines wes 1G.5 miles., While
patrolling the lines we boated § yollowfin and 1 big-eyed. Eight
hours were spent in hauling the lines, und the total catch was 14
yeliowfin, 2 big-eyed, 1 slbacore, end 1 broedbill; 47 fish were
damered by sharks and killer whales, Most of the yellowfin taken
were large ones over 130 cm in length, The catch rate was 2.8
without the shark-bitten fish, or §.,0 including fthem,

Ir eddition 31 hocks were broken off the lines sc, if this is
taken intc consideration, the catch rate should be ‘uriher insreased
in view of the smount of fish ceccurring im the =o.e- & peouiiar
phencmene whisch should be nocted in comnectics - whie =izl is the
fact that, aside from the fish demaged by sheikz. there were &0 fish
eaten by killer whales, The remains of fish caten by killers differ
from those damaged by sharks. In the case of the iiliers only the
head of & hooked tune is ieft, and the distinction 1s clear at a
glance,

Fourvh Trial
The position of this fishing ground was 7° 05°S, 130° 30°E, to

the west of Tanimbar I, On July 12 at noon 120 baskets were set in

an ESE direction. About eight hours were reguired for setting the

lines, and the catsh was 80 yellowfin, 1 true marlin, 1 sailfish,

1 big-eved, and 4 sharks, with 18 fish demaged by sharks. In

addition 17 hooks were broken off the lines, The catch rete was

11.5 without the shark=bitten fish, or 14,0 with them. Measurements

of the yellowfin taken showed that the greatest number fell within the

reuze of 130 om long (assumed ¢= be fish in their ninth year), The

biz-eved tuna wes about 153 cm long. When the yellowfin were gutted,

the gonads were examined, but all of them were found to be immature

with no distinzuisheble ova,

Fifch Trial

e

The position of the fishing ground was 6° 58'S, 130° $8°E, off
the wost side of Tanimbar I, Un July 13 at 0600 we set 185 baskets
of line in a NW direction. The excessive weight of the fish on the
lines sank the gear and it could not be hsuled in with the line-hauler.
The attempt was made to haul it by manpower, but in the end the lines
parted and 8§50 baskets of gear was unavoidably lost. A long time was
reguired to haul the lines in, the cperation beginning at 1150 and
being sompleted at 2350, It actually took 12 hours,

The catch was 52 yellewfin, 1 big-eyed, 1 black marliin, 1 true
mariin, and 5 sharke, with 10 more fish shark-damaged and 10 hooks
torn off the line. The catch rate was 6.8 without the shark-bitten
fish, end 8.0 if they are included. S3ince it can be presumed that
there were many tuna hooked on the 50 baskets which were lost, the
catch rete should be considered even higher,
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The incidence of sherke all over thisz arse is wvery high,

Sixth Trial

The pozition of the fishing ground wes 5% 1378, 131° 18°E, off
to the west of Fei I. On July 15 at 0540 1CO baskets of gear were
set in en ESE direction for a total length of 8.5 miles. Hauling
in the lines was begun st 1225 and completed at 18860, During the
hauling-ir 7 baskete of line senk, but the line did not break and we
were abie to recover this gear, The catoh was 78 yellowfin, 2 big-
eyed, and 6 sharks, with 16 fish shark-bitten and nine brench lines
broken ofl,

The cateh rate was 13,3 not counting the shark-bittem fish, or
16,0 if these are included. Meesuring the yellowfin showed that the
smallest was just under 1 meter and most of them were 110 = 120
e¢m in length, An examinetion of the stomeczh contents made when gutting
the fish showed %trat they had been eating mostly sguid.

Gowensk: Trisl

ihe position of this fishing gromd was 5§ 18'S, 131° 15K, off
Kei I, Om July 16 at 0510 100 baskets wers set in an ESE direstion,
In order to prewvent the weight of the hooked fish from sinking the
gear we began from this day on to attach wwo glass floats and two
paulownia wood flouts to each of the float lines. While patrolling
the lines we boatsd 7 yellowfin,

Thes tobtel ~aztch was 47 yellowfin, 3 bigeeyed, 2 white marlin,
and in addition 8 shark-bitten fish and 4 broken branch lines, The
cateh rate was 8,7 if the shark-bittem fish are axcepted, or 10,0 if
they are included.

Zish‘th 'fz"i_ﬂl

The position of the fishing ground was 4° 41°S, 130° 31°F, east
of Banda I, On July 17 at 0400 120 baskets were set in a SExE
directisn, Although the water coler was good on the fishing ground,
it appeared somewhet turbid. While patrolling the line we hauled in
¢ yellowfin and 3 big-eyed. The total catech was 4Z yellowfin, 11
big-eyed, and 5 csharks, in addition tc which there were 21 shark-
bitben fish, sand 1% broken lines, The cateh rate was 7.4 without the
shark=bitten {ish, or 10,3 if these are included, The yellowfin in the
catch were &ll lerge fish over 13C cm in length,

Nintn Trial

The position of this fishing ground was 4° 27'S, 130° 22E,
east of Banda I, On July 18 at 0520 130 baskets of gear were set in
& 3zrE direction, On the fishing ground the water temperature at the
100-meter level was 199 and the water color wes good, although' .
appearing somewhat turbid, with a transparency of 25.5,

While petrolling the lines we hauled in 12 yellewfin and 1
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shark-titten yeiionfin. The totel caten was 116 yellowfin, 6 big-eyed,
and 17 zharks, in scciion to which There were 38 shark-damaged fish
and 17 broken lines, Eicht hours wers required tor hsuling in the.
lines, and the catch rate was 1L.8 without the sherk-bitten fish, or
20,5 it these are included, This wa: the highest rste obtained in
.these tests, There was alsc a particulerly large amount of shark
demage at this.position, being in this reepect second only to the
ground fished in Trial 3.

Tenth Lriai

N

The prsitinn of this fishing ground was 3° 35'S, 131° 64°E, east
of Ceram 1, After six:-trials in the Banda Sea the expedition had
completed ita fishing operations end wes heading back to its base,
but the ' lines were set just as an experiment and nothing much was
expected I'rom the grounds, Om July 19 at 1645 20 beskets were set in

SExS direstion,

J%h & tyensparency
! . sd 2 ahark-bitten
jemgged £ish, or 5.0 if

Tyie anestigation wes carried owut in three sea arsaz, the Timor
Sew, Hig Arh.uis Sea, and the Bands .wua, however, the number of fishing
Lrisls made in whe Timor and Arssurs @eas wes small and it is feared
thet tho feta sre insufficient for evaluating those fishing grounds,
The s:ugle svation fished in the former showed a satch rate of 3,9
while the letier had & rate of 9.0, showing thet in general it can

be sonzidered To have a certain walue as & fishing ground.

In the zesgits of six trieis in the Bauda Jea the cetch rates

ranged from o minimum of B.U Lo a maximam of 20,5, these high rates
wndicating thav tunas oceur there in considerable sbundance, Among

th. tunes yellowlin were most numercsus followsd by big-eyed, and marlin
Fale p;enzifulﬁ Albacore ccourrad ix the least abundance, just as in
the weters of awr 3suth Sesa Islands, The y2llowlin were generally
largs figh, wazy of them being ower 130 em long. An sxamination of

the gonads of the yallowfin revealed that during wthe period covered

by thess “nvasstigations they are slmozt completsly unripened,

From a consideration of the relstiomship hetween c@eanographic
conditinne and the [lishing situation i% eppeers ihat the water tempera-
tures atv ths ll0-meter levwel are far lower than in the Islands and that
18° t¢ 20Y arc suitable temneraturss.

Fhargs ~ccur in remarkedble abundance in the eastern part of the
Banda J:a, and the investigations revealed that shark damsge to hooked
Slen is great. The rate of such damege ran from 13% %o 72% with an
averags ot 7%, This high rate nf zhari damage is ample evidence of
the undsvuloped conaracter of these roounds, and it 4s oxpected that such

€



damage will decrease in the future as tuna boats penetrate into and
develop these grounds,

y——

During the course of these investigations the author has felt deeply
that, when the time comes that we can freely establish fishing bases
in areas under foreign omntrol, the tuna resources of these foreign
waters have & boundless future,

The Banda 8ea is within four or five days' sailing for vessels
based at Palao, and for vessels coming from Japan Proper the trip one
way would require ten days, This is less than half the time required
for vessels fishing in the waters of our South Ses Islands. 1t is
hoped that commercial operators will increasingly make this area
their objective for fishing and development,
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'Relationship Between Catch Rate, Water Temperature, and Transparency

i e ———
ﬁémber Station Catch Rate* Temperature at 100m | Transparency
| 2 Meters
a1 9 2.5 19.0 25.5
2 6 16.0 20.1 22,0
3 4 4.0 20.0 26.0
4 8 10.3 18.8 26,0
5 7 10.0 199 24.0
6 3 9.0 19.8 27.0
‘7 5 8.0 21,5 37,0
8 10 5.0 20.4 11.0
9 2 3.9 23.4 27.0
10 1 2.0 23.4 27.0

* figh per 100 hooks

From the abhove data it appears that temperatures of 18-20° at the
100-meter level are favorable for fishing, and in general a tendency can
be seen for the fishing to become poorer when the temperature rises above
23°, Optimum transparencies appear to be between 23 and 27 meters, while
clear water with transparencies greater than 30 meters and turbid (unclear)
water with transparencies less than 10 meters are unfavorable for fishing.



°830)88q GET J0J PoyBINOTEO ST €38l Yo18D eyl °syexgeq GET 88A Ut perney
a2 JO junows oy} 08 3807 ogeM Sje)seq eseyy Jo Qg INq ‘sjexseq G3T 8T ¢ °ON J0j Iwed JO junouwe oYy (e3oN)

Youfdpye °°° 38 ueTq-3Ieye °°° qs ez008qT® °* qT®  TLIqPEOIq °°° qq USTSITeS °°° g8
UTLISE OITUYM °°° WM UF[IGW OWI} °°° W}  UT[IGW YOBTQ °°° Wq pefe=3Tq °°® eeq uTJMOT[OL *°° J£

"USTJ US}3Tq-3I9GS SUTPROX® 0381 YOIBD sy .nnﬂu U8337q-3I8Us SUTPATOUT 838 UO3EY x

€€ 0°g | @z ‘3L Yl gt |ovat | Fur $79T 02 61-4| ot
9°6T §°0Z| a9 3€ ‘e-a 9 ‘JLorT| ozoz-| szt | . so80 0250 0ET Bt-L| 6
7°L €00t Q8 T2 ‘e-q [T ‘J4 ¥ Se3T | gert 0540 STS0 (1741 LT-L 8
| q8 T2 |
0°0T 0°0T ‘um g ‘o-q €% ‘3£ Ly 02LT | SETT STLO 0T$0 00T 9T=L L
€°€T  0°9T ‘ Q8 9T ‘e-q z ‘3£ gL 08T | szer | wmno . 0%%0 00T ST=L 9
: Q8 0T ‘m3 T : , ,
8°9  0°3 ‘my T ‘e-q T ‘3L 26 0S€Z .| ogTT oToT $790 g8t €T-L| ¢
. Nl o«ulN a8 8T | ;
S B fe-q T ‘3877 ‘my 1 .
$°TT 0¥ | 3808 ‘a8 4¥ ‘aa T| g0t |smr | otrt L0go 02t er=L | ¥
$°z 0% | careT‘e-az sAvr| stz |eeer | omo 5060 ozt | L | ¢
. Q-8 €T ‘um T ‘mq 2 Y
8°c 6% fo-q £ ‘°qr® 0T ‘J£ 8T §220 | 05T . s%30 | go%o 00z 6-L 4
0°z  0°2 2T ‘mT LY 2z | sooz 0£91 06T | (sweajos | g-u | T
** * “POUSTUTJ| Uedeg | peustuty | wedeg Iean °oN
838y Yo38) 389 lllﬂ.llmm.m.npum I690) JU13365 JO junomy e38q | TBTLL




100,

TRACK CHART OF TUNA FISHING
GROUND SURVEY

KIY0 MAiRU (Wakayams Prefecture

4

e c e N
isherizs Experiment Station) Palau
June July, 194% 9

— sailing track od-
5
(:):fishing statlons, uumbsrs show oraeer ‘\\&

nt, pumbers shoiw
knrr<

ARAFURA SEA




