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I. The Purpose of Encouraging the Development of Albacore Fishing
Grounds

In the last fiscal year grants in aid were made to the ten prefectures
and one metropolitan district of Tokyo, Akita, Aomori, Iwate, Miyagi,
Fukushima, Chiba, Kanagawa, Shizuoka, fichi;, and Mie with the object of
stimulating the export trade and stabilizing the economic position of the
fishermen by increasing the production of albacore, one of our nation's most
important marine products. These prefectures used their deepsea fishery
patrol vessels to carry out operations to develop albacore fishing grounds
with these subsidies, As a result good fishing grounds were discovered in
the North Central Pacific area, however, it was recognized that continuing
detailed surveys would be required in order to inducé ordinary fishing ves-
sels to exploit these grounds. Consequently these operationhs were dgain
subsidized in this fiscal year and as a result the true value of these fish-
ing grounds has been made clear.

II, Items Concerning the Flans for Carrying Out the Program of
Encodragement

1, Qutline of the Albacore Fishing Grounds Development Conferenge. -

In continuation of the previous year'!s program, inquiries were made of
those prefectures which are most deeply concerned with the albacore fishery
to ascertain whether or not they were interested in carrying on operations
to develop the albacore fishing grounds, As the eight prefectures and ene
metropolitan district of Tokyo, Aichi, Miyagi, Aomori, Chiba, Akita, Iwate,
Kanagawa, and Mie expressed an interest in such a project, a conference of
cognizant officials from these prefectures was held.at the Ministry of
Agriculture and Forestry on March 13, 1939, The Chief of the Fisheries
Bureau gave a talk on the development of the albacore fishing grounds, and
the conditions for the granting of subsidies for this work were presented.
-In addition discussions were held concerning various concrete matters related
to the development of fishing grounds, The persons attending the conference,
the spcech by the Chief of the Bureau, the conditions for the granting of
subsidies, and the matters conferred upon were as follows:

Persons Attending the Conference
Fisheries Bureau Officials

Chief of the Fisheries Bureau Nagashige Tanaka
Chief of the Section of Oceanography Eizabura Tachibana
Technicilan Yokiehi Kurita
Technician Junichi Iohara
Technician Isaku Takehisa
Technician Saburo Takashima
Clerk Shozo Iijima
Assistant Technician Sohei Fukai
Assistant Technician Jungaburo Yamada
Officials of the Fisheries Experiment Station
Technician Hisatoshi Marukawa

Assistant Technician Morisgburs Sakai



Officials_of the Prefectural Fisheries Experiment Stations

Tokyo Chief, Oshima Branch Station Xenzaburo Izyashi
Kanagava Chief of the Station Mantac Sengawa
Chiba Chief, Katseuco Branch Station Shichirn Kawahara
Mie Yoehio donda
Aichi Chief of the Station Kazuxat=: Komatsu
Iwate Chief of the Station Eikichi Koinuma
Aomori ief of the Station Notumasa Oag
Akita Chief of the Station Mikinosuke Umra

Speech by the Chief of the Fisheries Bureau

There is hardly any further necessity to say that the greatest duty
which has been given those of us who are concerned with fisheries nroduction
is to produce an abundance of food for our countrymen and to contribute to
the improvement of our international trede balance by developing marine ree-
sources and iacreasing the supply of fisheries products, We fecl the gravity
of this responsibility particularly today because of the effects of the
Incident.

Operations to develop the albacore fishing gronnds were carried out
last year, but in view of the fact that the development of these grounds has
an extremely imvortant meaning in regard to the matiers just menticned, we
are going to carry on similar operations again this year,

Last year was the first time we had engaged in such a project, but
thanks to the conperation of all concerncd we wers able to discover the
existence of promising new fishing grounds in the goneral arca in which we
had expected to find them. I am sure that you have all made studies from
various angles of your last year's exprriences and that you will briag full
self-confidence to the planning of this ycar's operations., I cxpect, there-
fore, that thic year we will be sevcral times as successful as ve were last
year, I hope that you will in your task of supervicing and cncouraging the
personnel engaged in these operations redouble your eflorts of last ycar so
that we may attain the anticipated resuits in the developuent of these fish-
ing grounds,

Here in the Burcau we have been making detailed studies of the results
obtained by the various vesescls which took part in last yrar's operations.
As a result we have thought it appropriate to shift thc area of opcrations
slightly to the northwest this yo'r to th® arca located hotween 163° E and
165° W and betreen 30° and 45° N, On this point, however, as well as on
other aspects of this year's operating plans, we hope sincerely that you will
all express your opinions frankly so that the plans may be perfected and the
success of the venture enhanced.

Matters Concerning the Granting of Subsidies for the Development
of Albacore Grounds

1. The subsidy funds are to be granted to defray the following expenses of
fishing vessels which participate in the development of albacorc fishing
grounds in the North Central Pacific during the period from llay 1 to Qctober
31, 1939, in accordance with a plan deemed suitable by the Minister of
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Agriculture and Forestry, provided, however, that the application of such
funds to the expenses listed under item (1) shall not exceed two-thirds of
such expenses, and that the funds supplied to defray the expenses listed
under items (2) to (4) shall not exceced the actual expenses incurred,

(1) Expenses for fishing gear, pay and food for crews, expenscs for
expendable items in the engine and deck departments, expenses for
expendable items used in fishing, expenses for eoxpendable items
used in radio-telephone and refrigeration machinery, expenses for
ship repairs, insurance charges, miscellaneous expenses

(2) Pay of supervisory personnel
(3) Expenses of reporting on the fishing situation by radio-telephone
(4) Various forms used for reports

2. Applicants for funds shall address their applications to the Minister of
Agricultur: and Forestry accompanied by itemized statements prepared in
accordance with the appended Form No, 1, These applications and statements
shall be presented in duplicate,

3. The Minister of Agriculture and Forestry shall receive such applications
and for those which he approves he shall furnish to the applicant a written
order for the granting of albacore fishing ground development subsidy funds,

4. TWhen applicants who have received orders for grants of subsidy funds in-
tend to make important changes in the operating period, operating area,
vessel, engines, processing machinery, and storage facilities listed in their
itemized statements of operations, they shall request the approval of the
Minister of Agriculture and Forestry.

5. Applicants who have received orders for gramts of subsidy funds shall re-
port to the Minister without delay the beginning and completion of their
operations,

6. TWhen approved applicants have completed their period of operations, they
shall forward to the Minister a request for subsidy funds accompanied by logs
of operations and a detailed account of incomc and expenditurcs. This account
must be supplied in duplicate.

7. Approved applicants sh:ll present a report of results prepared in accord-
ance with the appended Form No, 2. Thc Minister may require the submission
of other documents as he sees fit,

8. In casec an approved applicant fails to follow the orders of the Minister
of Agriculture and Forestry or in case the number of days of opcration does
not equal three-fourths of the opernting period, the grant of funds may be
revoked or a part of the subsidy may be withheld, however, days spent in
taking refuge from dangers, in taking on wood, watcr, provisions, and bait,
in landing the catch, and in repairing fishing gear, as well as the number of
days spent in transit or at anchor as deemed nccessary by the Minister will
be regarded as days of operation,



Form No, 1
Itemized Statement of Operations
[-The detalls of the form have been omitted._?

Form for Budget of Income and Expenditures
(The detailed gccount of income and expenditures is also to_follow this form)
[—The details of this form have been omitted.

Form No, 2
Report of the Results of Development of Albacore Grounds

(A) Report to be sent by radio from vessels on the fishing grounds
Items and order in which they are to be transmitted

1, Date of operation

2. Position of fishing ground

3. Surface temperature on the fishing ground
4, Catch by number of each species

5. Course on which the vessel is proceeding

(B) Report to be submitted at the conclusion of each cruise
- (see appended form)
[ This form has been omitted from the translation._/

(C) Report 1o be Submitted at the Conclusion of the Operating_Period
This form has been omitted from the translation.

Matters Conferred Upon With Regard to the Development of the
Albacore Fishing Grounds

1, Matters concerning methods of operation

(a) Fishing gear employed to be longlines, pole and line, and trolling
lines, with longlines as the principal gear.

(b) Investigation of the fishing situation and the oceanographic
conditions on the fishing grounds to follow the methods used
hitherto in "Coordinated Tuna Fishery Investigations",

2, Matters concerning areas of operation

Operating areas will be as showm in Appendix A, That portion of the
aren which lies ecast of 1750 west longitude is Area 1, the portion west
of 175° west longitude and east of 1759 east longitude is Area 2, and
that which lies west of 175° east longitude is Area 3, Assignment of
areas will be as follows:

[—See next page;7

3. Matters concerning the period of operations

The period of operations for all vessels will be from May 1 to October
31. Vessels operating in Areas 1 and 2 will each make three cruises

4
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and vessels operating in Area 3 will make four cruises each.

4. Matters concerning communicating methods

(a)

(b)

(c)

A detailed division of the operating areas will be made as shown in
Appendix A and the symbols supplicd for the coordinates will be used
to simplify communications,

Liaison between the participating vessels and the Fisheries Burcau
or the Fisheries Ixperiment Station will insofar as possible be
maintained through the fisheries experiment station to which the
vessel is attached,

Then a participating vessel leaves port or rcturns to port it will
speedily inform the Chief of the Fisheries Bureau, the Chief of the
Fisheries Fxperiment Station, and all prefcctural fisheries experi-
ment stations which have patrol vcssels engaged in the operation.

5, Matters concerning reports of results

(a)

(b)

(c)

Concerning daily fishing situation reports

When operations on the fishing grounds have been begun, the
following items will be specdily reported daily by radio via the
cognizant prefectural fisheries experiment station to the Chief
of the Fishcries Burcau and the Chicf of the Fisheries Experiment
Station,

(1) Items to be reported

Date of operation

Position of fishing ground

Surface water tempcrature on the fishing ground

Number of fish taken by species

Course on which the vesscl is procecding (or about to procecd)

(2) The dispateh will be in the following order and with the
gymbols indieated

[-Details of communications procedure have been omitted from
the translation.

Matters concerning the reports of the fishing situation and
oceanographical conditions for each cruise

At the conclusion of each cruise a report in the form shown in
Appendix B, together with a chart of the vessel's track, will be
forwarded to the Chief of the Fisheries Bureau and the Chief of the

Fisheries Experimental Station.

Matters concerning the reports to be submitted at the end of the
operating period



At the end of the pperating period a report on the items shown
in Appendix C will be prepared and forwarded together with g
log of the operations to the Minister of Agriculturo nud
Forestry, / ‘

(d) Unofficial publication of information on the fishing situation and
the results of the operations will be made only after consultation
with the Chief of the Fisheries Bureau,

2. Vessel Personnel and the Operation of Private Radio-telephone Facilities
(A) Concerning officers of the vessels

With regard to the ratings of officers of the vessels operating in Areas
1 and 2 in the albacore fishing grounds development program, they should
conform to Operating Limitations Type 3-4, but in ease it is difficult
to get officers with this rating permission is given to lower the re-
quirements as provided in Scctions 18 and 19 of the Rcgulations for the
Administration of the Emergency Shipping Control Law,

(Reference)

Ministry of Communications Directive No., 1341
[-The text of this directive has becn omitted from the translations._7

(B) Concerning the Operation of Private Radio-telephone Facilities

In order to attain the objectives of this operation it is necessary that
the vessels operating in each arca keep a close liaison concerning the
fishing situation, oceanographic conditions, and the positions and move-
ments of the vessels, Therefore, negotiations having been made with the
Ministry of Communications to permit these communications, vessels are
to request and obtain the permission of the Chief of the Communications
Station having jurisdiction over them tp make changes in the employment
of their facilities as provided in Section 5 of the Private Radio-
telephone Regulations,

III, Conditions Under Which the Operations Were Carried Out
(1) Outline of the Execution of the Operations

This year's operations were participated in by onc metropolitan district
and eight prefectures, and nine large patrol vesscls of several hundred tons
groas tonnage were employed, Table 1 shows the arcas of operation and the
names of the vessels, while Table 2 shows the supervisory personnel and the
crews of the vessels,

As shown on Chart 2, the first vessel to begin operations was the €Chiba
Prefecture patrol vessel Fusa Maru, which sailed from Katsuura on Mny 10 and
began fishing May 21, It was followed by the Musashl Maru from Tokyo, the
Akita Maru from Akita, the Sagami Maru from Kanagawa, and the Shiratori Maru
from Aichi, making five vessels which were in operation in May., In June
besides the Aomori Maru there werc eight vessels, and in July there were

8
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Table 1

Participating Prefectures and Vessels Used

Call
Vessel |Prefecture| Area|Letters
Shiratori sichi I JV0J
Maru
Hiyagi Miyagi I } JAUG
raru
aomori somori 1 JLI1
laru
Fusa Chiba 11 JCPE
liaru
iwate iwate 11 JICR
Haru
Akita Akita 11 JMTEF
Laru
kamui Mie 111 JVAB
Maru
Sagami Kanagawa | 111 | JFUC
aru
Fusashi Tokyo IIT | JGWC
Liaru

HMMM

motor
*sail
motor
motor
*sail
motor
*sail
*sail

¥snil

Horse-
power {_Radio Fgquip..power(W) Refrigerator
Length | Beam { Depth eosummm {(net) |Radio Radio-telephonel! Type Capacity
36.50 7.3013.30 |269.7¢ 450 |(med)500 250 ammonia 17.2 tons
il m m (Dieeel) | (short)200 rafrigerator
33.05 |7.10|3.35 |[248.23 400 {(med)500 250 ammonia 10 tons
(short)200 refrigerator
31.50 |€.7013.10 }185.8¢2 320 {(med)500 250 ammonia -—--
(short)200 refrigerator
34,10 | 6.70 { 3,10 [176.60 320 |(med)500 250 ammonia 2 tons
refrigerator
31.85 |6.25{2.97 |158.42 250 {({med)500 250 ammonia 10 tons
refrigerator
29.70 |6.10 | 3.00 |139.49 250 }(med)150 75 ammonia 2 tons
(short) 60 refrigerator
27.43 6.10 | 2.02 13¢.30 275 (med 250 - ice ———
28,65 6.10 {2.80 136.00 250 (med) 500 250 ice -
(short)200
ww.mo 5.71 M.ka HON«. mh, 250 ABOvaOO 25C ammonia C.5 ton
rafrigerator

Fuk
ele

Fuj
ele

cle

*auxiliary sailing vessels



sTossoa FUTTTIRS AJUTTTXNBy

IOTNEY=-9UTT *007Td JojelcdTajed
ce-¢ dH € edfy-v31lng | aoy ¢*n gTuoumue 052 006 (Paw)f 092 VG WOT| VLT TLT9) 06°Ge| Ttusk| omor | II
JoTneY-suT] 00Z(310ys)
0£=11 *oo7e sdfy-eyrling - 90T 0§¢ 006G (Paw)t 0G2 00°9¢T| 03°¢| 019} 69°8z| TTusx| opndC | IT
ISTNBY-OULT *09T®
Le=¢ dH ¢ edA3-wytlng -—- 90T - 0G¢ (pau) SLe OE*3ET| 20°2| 019 €%°Lz} TTeSx| 4dv¥Ar | IT:
IoTNey-3UTT *00Te Jo0}Bao31TIJ0d 09 (3x0ys)
tE-g adfy-eurysning | suoy 2 BTUOUUEB SL 0sT(Pew)| 062 67°6€T| 00°€ | OT*9| O0L°62 | aojou| gimr | II
JoTney J018I03TIJ6a
£e=3 =9UTT OTI}OSTy | SU0} QT Bluowus 0¢e 006 (Pou)l 062 Y 89T | L6°T | 92°9| ¢3°T€ | TTesx| aoxp | T1I
Joney-suyl J0}BIS3TIJOd
62-2 3 "o°1e adfq-e11lng | suoy g gTuouwe 0S¢ 00¢ (Pew)| ozE 09°9LT | OT°€} 0L*9 | OT°%¢ | Io3oul mdor | IT
IoTNBY=~-9UIT 0919 Jo0leIodTajea 00z (310ys)
7e-11 ad£y-sutysumy - BTUOUWE 042 00§ (pew)| 0o2Z¢ 38°98T | OT°c | 0OL*9| 0G°T€ | doou! TWIP | T
JoTnoy-suTT Jo}BIadTI o 00Z(310ys)
Ye-2 *ooTe edfy-ertlnyg | suoy Q1 BTUOUWE 0$2 00g (paw)f QoY% geegiel SET€ | 0T°L] 0°¢e | Ttesy| oave | I
JIoTney-our] °*o871e J01BI83TIJod 00Z(3aous) | (18821 ) w ur ]
ge-8 edfy~-vutysmyng | suo} z°LT BTUOWWS 0452 006 (pew)| 087 3L°69C | O€*E€ !l 0C L 0G°9€ | ao3ou| pLOAP | I
peyoutnie] | JUsUdInDy Jutystqd | Agroede) 8dX] |suoydsys}-oipey OIpey| (3oU) SFouuoy, | qdaq | Wesq | Gr9usT | 3AR] |SI57957| BoaY
o1e(q AJeTTIXNY JI0}BIS3 TITOY Aavhogoaq.nwsmw oTpBy Janod . TITeD
~-98d0y
posy sTessop pus saanldsJaag FuryedroTided T 9Tqel



1T

Fig. 2 Days of Operztion and Fishing Days for Each Veyage of Each Vessel
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[ Data from_/ Table 3 Table of Longline Gear

/[ TN_/ 1 sun = 1.2 inches, 1 shaku = 0,994 foot, 1 momme = 0.1325 ounce

A Japanese fathom is approximately 5 feet long, The weight of linec is given
a8 so many mamme per fathom, Sekiyama is the type of line used to connect
the main part of a branch line and the wire leader. It is made of a hemp or
wire core wrapped with cotton, Hook length is the total length from eye to
point around the curve of the hook.

Shiratori Maru of Aichi Prefecture - 269,78 tons, 450 HP

Irunk Lines - Cotton,_3x3 strands, left-twist, 10 count weighing 10
momme per / Japanese_/ fathom, each 150 fathoms long, ’

Branch Lines -
Large - Cotton, 3x3 strands, left-twist, 10 count weighing 11 momme,
6 fathoms long, 3 lines per baskct. Brass swivels-large 3

Small ~ Saome material as large branches, 10 count weighing 7 momme,
4 fathoms long, 8 lines per basket. Brass swivelsesmall 8

Sekiyamg - 3x3 strands on a wire cors, same material for both large and
small branch lines. 4 fathoms long on large lines, 3 fathoms on small
lines,

Fire - 3x3 strands, 1.8 fathoms long on the large branches, 1.5 on the
small,

Hooks - Zinc~plated iron, 4.5 gun size, and 3.0 sun size,

Float Linesg - Manila, 3x3 left twist, 7 momme, 12,5 fathoms long, 1
line per basket,

Floats - glass balls, 10 inches in diameter.
This vessel carried 200 baskets of line,

Miyagi Moru of Miyngi Prefecture - 248,22 tons, 400 HP
Trunk Lines - Cotton, 3x3 twist, 9 momme, 195 fathoms long.

Large Branches - Cotton, 3x3 twist, 9 momme, 7 fathoms long, 2 lines per
basket. Sekiyama is 3x3 twist on a core of Yashil hemp 3 fathoms long,
Wire is 3x3 No.26 2,0 fathoms long, Hooks are timned iron, 4.0 sun size,

Small Branches - Same material, 8 momme, 3 fathoms long, 10 lines per
basket. Sekiyama is 3x3 twist on a corc of Yashu hemp and is 2,5
fathoms long, Wire is same size and kind as on large branches, Hooks are
same type as on large branches but are 3.2 sun long.

Float Lines - 4=strand Manila, 7 momme weight, 15 fathoms long, 2 per

12



data

from Table 3 /Bontinued]
basket,
Floats -~ Paulomia logs, 3 sun in diameter ond four ghalu long.

This vessel carried 300 baskets of longlines.

Aomori Maru from Aomori Prefecture - 185,88 tons, 320 HP

Trunk Lines - 3x3 twist cotton, 9 momme weight, 180 fathoms long.

Large Branches - Cotton, 3x3 twist, 9 momme weight, 7 fathoms long,
2 lines per basket.

Small Branches - Same type of line as large branches, 6 momme weight,
4 fathoms long, 9 lines per basket.

Sekiyamp - 3x3 strands on a 9-strand wire core, 4 fathoms long, on the
large branch lines, Small branch lines evidently have no sekiyama.

Wire ~ 3x4 strands, 1,5 fathoms long on the large branches, 3x3 strands
2 fathoms long on the small branches,

Hooks ~ Tinned iron, 4.0 sun long on the large branches, 2.8 sun long
on the small branches,

Float Lines - Cotton 3x3 strands, 9 momme woight, 10 fathoms long,
1 line per basket.

Floats - Glass balls, 9 sun diameter,

This vessel carried 200 baskets of longlines.,

Maru of Chiba Prefecture - 176,60 tons, 320 HP

Trunk Lines = Manila, 10 momme weight, 150 fathoms,

Large Branches - Manila, 10 momme weight, 7.5 fathoms long, 3 lines
per basket. The sekiyama is cotton on & hemp core and is 3 fathoms
long. The wire is 4x2 strands (580 pounds) and is 9 shaku long. The
hooks are Murakami "Supreme", 4.0 sun long.

Small Branches - Cotton line, 5 momme weight, 5 fathoms long, 8 lires
per baske%, Apparently no sekivuma is used., The wire is 3x3 strands,
9 shaku long, Hooks are of the same typc as thosc used on the large
branches but are only 2.8 sun long.

Float Lines - Manila, 8 momme weight, 18 fathoms long, 1 line per
basket,

13



data frem Table 3 Z_Continued_7
Floats - Glass balls, 12 sun in diamecter.

This vessel carried 170 baskets of gear,

Iwate Maru of Iwate Prefecture - 158,42 tons, 250 HP
Trunk Lines - Cotton, 8 momme weight, 180 fathoms long.

Large Branches - Cotton, 8 momme weight, 5 fathoms long, 3 lines per
basket, Brass swivels, size Large 3. The sekiyama has a core of No,26
wire and is 3 fathoms long. The wire leader is 3x4 strands of No,28 wire
and is 1,5 fathoms long. The hooks are tinned iron 3.5 sun long.

Small Branches - Cotton, 7 momme weight, 2 fathoms long, 8 lines per
basket, Swivels are brass, size Small 8, The seklyama has a core of
No.29 wire and is 2 fathoms long. The wire leader is 3x3 strands of
No.29 wire and is 1,5 fathoms long. The hooks are tinned iron and are
2.8 sun long.

Float Lines - Cotton, 7 momme weight, 18 fathoms long, 1 line per
basket.

Floats - Glass balls, 9 sun in diameter,

This vessel carried 100 baskets of gear,

Akite Maru of fkitas Prefecture - 139,49 tons, 250 HP

Trunk Lines - Cotton, 3x3 strands, 10 pomme veight, 200 fathoms long.

Large Branches - Cotton, 3x3 strand, 10 momme weight, 8 fathoms long,
2 lines per basket, Swivels are brass, size Large 2, The sekiysma has
a core of No.26 wire and is 4.5 fathoms long. The wire leader is 3x4
strands of No.29 wire and is 1,5 fathoms long. The hooks are tinned
iron and are 4.0 sun long.

Small Branches - Cotton, 3x3 strand, 5 momme wcight, 2 fathoms long,

9 lines per basket., Brass swivels, size Small 9, The sekiyama is made

on a core of No,29 wire nnd is 3 fathoms long. The leader 1s 3x3 strands
of No,29 wire and is 1.5 fathoms long, The hooks are tinned iron and

are 2.8 sun long.

Float Lines ~ Cotton, 3x3 strands, 5 momme weight, 20 fathoms long, 1
line per basket.

Floats - Glass balls, 10 sun in diameter.

This vessel carried 200 baskets of gear.
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data from Table 3 [fbontinued_7

Komui Maru of Mie Prefecture - 138,30 tons, 275 HP
Irunk Lines - Manila, 10 momme weight, 150 fathoms long.
Large Branches -~ Manila, 10 momme weight, 12 fathoms long, 3 lines
per basket. Brass swivels, size Lorge 3, Sgkiyama is 3x3 stronds on =
core of No.29 wire ond is 4 fathoms long. Leader is 3x3 strunds of No.28
wire 1 fathom long. Hooks arc iron and are 4.2 sun long.
Small Branches - Cotton line, 6 momme weight, 4.5 fathoms long, 8 lines
per basket. Brass swivels, sizec Small 8, No Sekiyama, Leacder is 3x3
strands of No,28 wire and is 4 ghaku long. Hooks are iron, 2.8 sun long.

Float Lines - Cotton, 8 momme weight, 18 fathoms long, 1 line por
basket,

Floats - Paulownia logs 35 gun long, nnd glass balls 8 sun in diameter.

This vessel corried 150 baskets of gear,

Sagami Maru of Kanagawa Profecture - 136,00 tons, 250 HP

Trunk Lines - Manila and 3x3 strand cotton, the Monila of 8 momme
weight and the cotton of 10 momme, The lines are 180 fathoms long.

Large Branches - Cotton, 3x3 strands, 10 mommc weight, 7 fathoms long,
3 lines per basket., No swivels, Sekiysma is 3x3 strands on a core of
No.26 wire and is 4 fathoms long. Leader is 3x3 stronds of No.26 wire
and is 2,0 fathoms long. Hooks are tinned iron and arc 4.0 sun long.

Small Branches -~ Cotton, 3x3 strands, 7 momme weight, 4 fathoms long,
8 lines per basket, Brass swivels, sizc Small 8, Sckiyamn is 3x3
strands on a core of No,29 wire and is 1.5 fathoms long., Loader is
3x3 strands of No,.29 wire and is 2 fathoms long, Hooks are tinncd
iron, 3.0 and 2,8 sun long.

Float Lincs - Monila, 8 momme welght, 20 fathoms long, 1 line per
basket.

Floats - Paulownia logs 35 sun long, ~nd glass balls 10 sun in
diameter,

This vessel carried 190 baskcts of gear,

seshi Maru of Tokyo Metropolitan Distriet « 104.54 tons, 250 HP

runk Lincs - Cotton, 10 momme weight, 180 fathoms long.

:

Large Branches - Cotton, 10 momme weight, 8 fathoms long, 2 lines per

15



basket, Brass swivels, size Large 2. Sgkiyama is 3x4 straonds on a core
of wire and is 4 fathoms long. Leader is 4x/ strands of wire 2 fathoms
long. Hooks are tinned iron 4.0 sun long,

Small Brapcheg - Cotton, & momme weight, 5 fathoms long, 8 lines per
basket. Brass swivels, size Small 8, Sgkiyama is 3x3 strands on a
wire core and is 2 fathoms long. Leader is 3x3 strands of wire 2,0
fathoms long, Hooks arc tinned iron 2.0 sun long.

Float Lines ~ Cotton, 6 momme weight, 12 fathoms long, 1 line per basket

Floatg - Paulownia logs 4 sun in diameter and 3 shaku long. Glass balls
10 gun in diameter.

This vessel carried 100 baskets of gear.
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Track Chart »f the Shiratori Maru (Cont'd)
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Track Chart of the Miyagi Maru
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Track Chart of Aomori Maru
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[_Table accompanying track chart, Aomori Maru_7

b et et 5. h = i e - et ot 3 S e Al et 4w | i e o s e Tl g My - e 3 = o

Cruise No, 1

Cruise No, 3

Statisn | Date Surface ' Albacore Date Surface i Albacore
No. Water ~ catch (No. Tater cateh (Mo,
Temperature @ of fish) Temperature | of fish)
i
1l 6-22 14.2 * 10-7 24,0 *
2 23 13.0 * 8 21.0 *
3 24 13.2 * 9 17.4 *
4 25 11.7 * 1Q 19.0 *
5 26 15.8 * 11 18.0 ! *
6 27 13,7 * 12 16.5 *
7 28 17.5 * 13 15.5 *
8 29 18.4 * 14 11.5 *
9 30 17.6 * 15 12.4 *
10 7-1 16.0 * 16 14.5 *
11 2 18.5 * 17 14.8 *
12 3 13.9 l 18 14.9 *
13 4 21,3 2 19 17.2 *
14 5 21.0 7 20 16.1 94
15 6 19,6 11 21 16.8 96
16 7 19.4 8 22 16.9 217
17 8 19.5 9 23 16.5 27
18 9 22.1 * 2L 16,8 138
19 10 22,5 0 25 16.8 228
20 11 21.6 0 26 16.8 174
21 12 23.1 0 27 16.5 246
22 13 23.4 0 28 17.5 90
23 14 23.5 0 29 17.1 39
24 - 15 23.5 0 30 16.7 *
25 16 23.4 * 31 15.8 68
26 17 23.7 * 11-1 18.3 *
27 18 L3 * 2 18,0 *
28 19 22.8 * 3 20.0 *
29 20 24.3 * A 22,2 *
30 21 24,0 * 5 22,6 *
3 22 23.2 * 6 2.4 *
32 23 24.0 * 7 22.5 *
33 2/ 24.6 * 8 23.0 *
34 25 24,6 * 9 23.7 *
35 26 25.4 * 10 23.3 i *
36 27 26.9 % * 11 22,5 *
37 - - - 12 21.5 i *
Total | 38 ''1,615
Left port 6-21 Same 10- 7 Kamaishi
Returned 7-27 Katsuura 11-12 Misaki

to port

34
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Track chort of Sagami Maru QU
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/[ Table accompanying treck chart, Sagami Karu /

Cruise No. 1 Cruise No. 2
Station | Date Surface Albacors Date Surface Albacore
No. Water cateh (No. RWater catch (No.
Temperature | of fish) 1 Temperature | of fish)
1 5-16 16.7 * 6-17 20.5 *
2 17 19,0 * 18 22.5 *
3 18 19.9 * 19 16.8 *
4 19 18,2 * 20 20.3 *
5 20 18.3 * 21 17.8 *
6 21 2.0 * 22 16.6 *
7 22 20.8 ¥* 23 16.4 0
8 23 19.1 0 24 17.2 *
9 24 12,1 0 25 19.0 *
10 25 17.7 0] 26 17.7 0
11 26 18.2 * 27 17.5 0
12 27 17.6 35 28 18.4 0
13 28 17.7 10 29 18.8 C
14 29 17.5 4 30 18,8 0
15 30 17.0 7 T=1 18.5 1
16 31 19.0 * 2 19.5 0
17 6-1 19.5 0 3 18,6 1
18 2 17.2 * 4 18.5 0
19 3 19.1 0] 5 19.4 0
20 A 20.1 * 6 20.3 *
21 5 18.9 * 7 18.3 *
22 6 20.4 * 8 22.0 *
23 7 19.8 * 9 19.2 *
24 8 19.2 * 10 21.8 *
25 9 20.0 * 11 2.2 *
26 10 21.3 * 12 25.4
27 - - - - - -
Total 56 2
Left port 5-16 Misaki 6-17 liisaki
Returned Misaki 6-10 Misaki
to port




[pTable accompanying tract chart, Sagami Maru_7—Continued.

Cruise No, 3 _ I 5 C?}?E?_NO' 4
Station | Date Swrface Alhaccre Date Sur”ace Albacore
No. Water catch (No. Wa'.er catch (No.
Temperature of fish) Temperature of fish)
1l 8-26 26.6 * 9-27 26.0 *
2 27 26.4 * 28 2.7 *
4 29 25.7 * 30 20.4 *
5 30 2.5 * 10- 1 17.0 *
6 31 23.7 * 2 16.8 *
7 9-1 19.8 . * 3 16.5 22
8 2 19.5 0 4 16,7 *
9 3 19.3 * 5 14.3 47
10 4 17.7 2 6 16.3 17
11 5 18.4 3 7 16.7 10
12 6 19.5 0 8 18.6 *
13 7 22.5 2 9 2.4 *
14 8 2.2 0 10 21,5 *
15 9 20.8 1 11 22,6 *
16 10 20.0 0 12 23,3 *
17 11 21.8 * 13 24.5 *
18 12 20.9 1 14 4.4 *
19 p 13 20.0 0] 15 22.9 *
20 14 21.4 * - - -
21 15 21. 8 * - - -
22 16 22.6 * - - -
23 17 24.9 * - - -
24 18 24-4 * - = -
25 19 26,4 * - - -
26 20 26.5 * - - -
27 21 27.5 * - - -
Total | 9 97
Left port 8-26 Misaki 9-26 liisaki
Returned 7-14 Misaki 10-16 Misaki

to port
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Treck chart of Museshi Maru
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ZTTable accomnanying tract chart, Musashi Maru_7

Cruise oe 1 Cruise No, 2
Stztion | Dete SurToce Lihncore Dete Surfeace Albscore
No. Wa*er cotel: (o, Water catch (No.
Teriperoture of £ish) Tenperature of fish)
1 512 18,1 * 6-16 21,2 *
2 13 17.9 * 17 20,9 *
3 1 17.7 * 1e 20,5 »*
4 1 15 18,5 * 19 18,3 *
5 i 16 21,0 * 20 18,0 *
6 | 17 22,0 * 21 19,2 *
7 18 20,1 0 22 18.5 *
& 19 20,8 * 23 16,8 0
9 20 19,0 0 24 19,0 0
10 21 12,8 * 25 15,3 *
11 22 17,0 8 26 1604 1
12 23 17,0 236 27 18.5 *
13 24 17,0 - 28 19.0 0
14 25 17,1 * 20 1933 *
15 26 17.3 * 30 19,3 *
16 27 12,1 0 7- 1 18,9 0]
17 28 17.5 0 2 1€,9 o]
18 29 19.5 0 3 18,9 0
19 30 19,0 ¢] 4 22,0 0
20 i 3l 18.8 0 5 21.2 0
21 6-1 17,6 * 6 21.3 0
22 i 2 17.8 * 7 22,0 0
23 3 12,5 * 8 20,3 *
24 4 20.5 % 9 1%.1 *
25 5 2l.4 * 10 21,5 *
26 6 20.5 * 11 23,6 *
27 7 20,8 * 12 245 *
26 g . 21.5 * 13 23.9 *
29 - - - 14 23.8 *
}
Total | } 244, 1
Left port §-11  IMisaki 6-15  Hisaki
Returned 6~ © Misaki 7-1 Misaki
to port
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[-Table accompanying tract chart, Masashi Maru_7 ~Continued

—

Cruise Mo, 3

=t

Cruise No. 4

Station Date Surface Albacore Date Surface Albaco;;
No. Tater catch (Yo, Water catch (llo.
Temperature of fish) Temperature of fish)
1 7"25 25. 6 * 8"30 26. 7 *
2 26 4ol * 31 25.8 *
3 27 RLe2 * 9= 1 25,3 *
4 28 23.0 * 2 23,0 *
5 29 21.8 * 3 23,0 *
6 30 21.0 (0] 4 20,4 *
7 31 19,0 * 5 194 *
9 2 19,0 0 7 17.4 0
10 3 20,7 1l 23 17.5 *
11 4 20.5 0] 9 17.5 0
12 5 21,0 0 10 16,5 0
13 6 22,5 * 11 17.0 0
1 7 15.0 0 12 16,5 0
15 g 232 0 13 16,5 0
16 9 23.3 0 1 15.5 1l
17 10 23,2 0 15 19,0 *
18 11 2441 * 16 19.¢ 0
19 12 24,0 * 17 20,8 0
20 13 24,5 * 18 22.0 *
21 i 7A 25,2 * 19 23.0 *
22 15 23.4 * 20 25.2 *
23 16 25,2 * 21 Rhe5 *
24 17 25.2 * 22 24.8 *
25 18 25.2 * 23 2545 *
26 19 26,4, * 24 2542 *
27 - - - 25 26,0 *
28 - - - 26 2544 *
29 - - - 27 25.€ *
Total 1l - | 2
Left port %7-22 Misaki 8-29 Misaki
Returned 8-20 Misaki 9=2¢ Misaki
to port
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"(3) tesults of Cperations of Yaszels of lach jarticloatin-
“refecture

Operotions remoris subnaitted in accordancs —ith Torn .o, {C) of the
Particulars of the Grantine of Subsiaiecs for the Povslopment of ilbacore
Fishins Grounds ars as t'ollows:

ilehi Prefecture

1, Vessel - Shiratori Maru
2. Tyve of operations - Txploration of albacore fisning srounds
3, CQutlino of operations

work on the hull and engine of this vessel was completed in April, 1939,
and the construction of fishing gear was begun on May 3. On the 1lth the
vessel departed liiya Harbor and put in at Shimizu to correct the compass
error and to take on some fishing supplies. On the 14th the wvessel put in
at Misaki and loaded bait, ice, and fresh water, With all preparatiohs for
the survey completed the operations described below wers begun, In the
trips to and from the fishing grounds Great Circle courses were always

followed in order to cut down expenses,

First Cruise

The vessel sailed from Misaki on the morning of May 16 and headed for
the fishing grounds. On May 27 the assigned operating area was reached
and as oceanographic observations indicated a favorable fishing ground,
fishing was commenced at once. As was expected, the fishing proved to be
good and the vessel fished continuously for 17 operations, selecting
suitable water zones in the vicinity. On June 12 the vessel headed back
to port with a full load. Arriving at Misaki at 7:00 A.M. June 23,
approximately three~fifths of the catch was landed and sold immediately,
the rest of it being disposed of the following day. As is shom in
Operations Summary Table (1), the value of the fish landed was ¥ $,665.54.

On this cruise on the way to the fishing grounds a large school of
gskipjack was seen on May 17 about 170 miles east of Inubdzaki in a water
temperature of 20.3°. On the 18th four albacore were taken on the trolling
lines in water of 15.6°. On the 19th five albacore were taken in water of
ié.S-l7°,oand on the 20th nine were teken in water temperatures of

09'1705 [

“Tater temperatures on the fishing grounds ranged from 16,5° to l9.5°,
for an avcrage of about 17.7°, The sea was generally calm and the fishing
was good,

Since on this cruise there were good prospects of gcetting a full load
right from the start, only the fins (and 16 skins) of most of the sharks
Zazleus glaucus / were taken. In order to save space for fish stowage in
the Tatter part of the cruise some of the sharks were kept in iced brine.
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Second Cruise

The vessel sailed from Miya Harbor at 3:30 P.M. on July 1. At 8:00
AJ'. on the 2nd 1%t put in at Misaki an? immediately made all preparations
for fishing. On July 5 locding was completed and at noon the vessel
sailed from Misaki and hezded directly for the fishing grounds. The
assigned area was reached on July 16 and the survey was begun immediately.
The water temperatures werc felt to be rather high and the vessel gradually
proceeded to the north and east. By July 31 thc easternmost edge of the
area was reached, but since the date for the carrying out of the simul-
taneous oceanographic observations in the North Pacific was approaching,
the investigations were temporarily suspended and the vessel headed for
home. Strong westerly winds continuing day aftor day delayed the return,
and the vessel arrived at Misaki at 11:00 P.M. on August 14. The market
was not open on the fellewing day so the catch was landed and sold on the
16th, As is showa in Opcrations Summary Table (1), the value of tho fish
landed was ¥ 3,639.92.

On the way to the rishing giounds on this ecrulse the trolling lines
took two skipgack on July 9 in water of 19.5° temperature. On the 12th in
water of 19.5° skipjack were hooked three or four times, but the vessecl was
proceeding at high spced and they all got off the hook. On the fishing
grounds the temperatures during this cruise were at first from 19.5° to
21°, but as operations were gradually shifted to the northeast tcmperatures
of 15.5° to 18,7° were encountered. The sea was generally calm and whon
the atmospheric temperature was between 16° and 18° there was a great deal
of dense fog.

After the completion of this cruise work was begun on the oceanographic
observations., Observations 300 miles south of Honshu were completod on
August 29.

It was decided to continue the survey from the point wherc it had been
left off on the preceding cruise.

Third Cruise

The vessel sailed from Miya Harbor at 4:00 P.M, on September 3, and
arrived at Misaki at 10:00 A.M. the following day. All preparations for
fishing were madec at once. On Scptember 6 at noon the vesscl sailcd from
Misaki and headed directly for the fishing grounds. On September 13 tho
lines wore set in Area III at 1649 27' E, 44° 44'N. On the next day the
lines wers set about 50 miles farther east. In the two days of fishing 175
albacore and some other fish were taken, showing how promising Area III
was. Operations were suspended here and the vessel moved zast to Area II
where on September 18 lines were set at 173° 41'E, 44° 16'N. On the follow-
ing day the vessel shifted its position to the northeast about 70 miles
and set lincs again. The two days of fishing produced a catch of 154
albacore as well as other fish, Operations in Area ITI were thon temporarily
suspended and the vessel proceeded farther to the castward, rcaching Area I
on September 21. Operations were carried on for 12 days until October 2,
but a good deal of difficulty was encountered because of the continuous
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stormy weather and an insufficiency of hands. However, 1,497 albacorc were
taken. Because of the storms, on October 3 the vessel headed back again

to Area II, procecding to an arca south of that Ll&h@d previonsly. Lincs
were set on the Ath at 1750 43'W, 429, i4'N. and again on the 5th about 100
miles west of that position., In the two days 175 albacore as well as other
fish were taken. Because of a lack of bait, the vessel headed homcward,
arrival at Misaki being scheduled for October 17, but one day was spent

in avoiding a typhoon and the vessel did not reach port until 1:00 P.M. on
the 18th, The catch was land2d and sold, bringing ¥ 6,611,10.

On this cruise a particular effort was made to ascertain the value of
the fishing grounds in Arecas II and III. Zones of suitable water were
selected and two trials were run in Area III, while a total of four tests
on two occasions vere made in Areca II. From thesc six trials it was possible
to determine the promising character of theso grounds.

Water temperatures on the fishing grounds were generally low, being
from 15° to 17.59, It was the scason of changing water tempcraturc, and
lines of discontinuity were found esverywhere, however, there was a good
deal of stormy weather which stirred up the surfaco water so that tho zones
of sultable water were often lost resulting in difficulties in opcration.

Between the departure from Misaki and the arrival in Area IIT a large
school of skipjack was sighted on September 3 in water of 25, 50 temperature.
Later on Scptember 12 the trolling lines took 16 altacore from water of
13.2° to 16.5° temperature.

4. Conditions on the fishing grounds
(a) Currents

On the first cruise the currcents on the fishing grounds were generally
northerly and ranged in speed from a meximum of 0.3 miles per hour to almost
imperceptible. Southerly currents were encountcred once, easterly currents
three times, southeast currsents twice, northeast currents five times, a
west current once, a northwest current once, and a northerly currcent four
times. On thc second cruise the currents were gencrally easterly with a
range in velocity from a maximum of about 1 knot to almost imperceptible.
Southeast currents were encountered four times, northeast currents twice,
and the rest were all easterly. On the third cruisc the first operation
in Area III was carried out in an easterly current of 0,35 knot velocity,
while the second was made in an almost imperceptible easterly current. Al
four trials in Area II were fished in casterly currents ranging in velocity
from a maximum of 0.75 knot to almost impcrcoptible. On the fishing grounds
of Area I the currents werc confused. A northwest current was encountered
once, northeast currents twice, easterly currents six times, southeast
currents six times, a south current once, and a southwest current once,
Maximum velocities of 0.5 knot and minimum velocities of 0,3 knot were
observed. (See Figure 2)
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(b) Water temperature, specific gravity, and water color

The specific gravities and water colors observed on the fishing grounds
are shown in Table 3. 'here the water temperatures were generally high,
largs fish were taken, and where the temperatures were low the fish caught
were of small size. It can be perceived from tho results of last yesar's
survey and from Table 10 of the present report that the highest catch ratlos
are had where there is little difference botween the water temperaturcs at
the surface and at 50 meters and where the temperature drops rapidly bolow
100 moters.

As in the provious year's survey, the specific gravities were slightly
lower at the surface, and were generally favorable all over the fishing

grounds.,

The water color was dctermined by the use of Forel's standard fluid,
but this was hardly adequate to sxpress tho color of the wator on the fishing
grounds. The water colors were in general as shown in the table; on all
crulses the fishing was good where the water showed a whitish cast.

5, Fish schools and signs of lifc at sea, relation between bait-taking
and the conditicn of the schools, and relations between weather and
currents and balt-taking by the schools

(a) Schools and signs of 1ife at sca

On all three cruisecs there werc many signs of life on the fishing
grounds. Large and small birds wers always seen while steaming and every-
where the lines werc set large numbers of birds gathered around the vessecl,
At their most abundant there were over one hundred birds present, and in
goneral the fishing was best where the birds were most plentiful, This
phenomenon shows a point of difference from the conditions encountered last

yoar.

Not one school of albacore was secen on any of the cruises. While
outward bound on the first cruilse a number of albacore were taken by trolling
before entoring Area III, and onc was taken on June 24 at the boundary
between Areas II and IITI. Two more were taken in Area II on the 25th. On
the second cruise no fish werc taken by trolling on the trip ocut, but on
the way back onc was taken on August 2 on the boundary hotween Arecas II and
II1I. There were generally more signs of life in and over the sca in Areas
ITI and III than in Area I.

On the day before reaching Ares III on the third cruise a great many
birds were present and many albacore bit on the trolling lines, but the
vessel was traveling at such high speed that most of the fish had the hooks
torn out of their mouths and got away. Sixteen fish wers finally boated.

In Areas II and III sea birds were abundant and were gluays following
in the wake of the vessel, their numbcr sometimes increasing to several
score., Birds appeared to bes somewhat less abundant in Area 1.



(b) Relation between weather and currents and bait-teking

Bailt-taking appeared to be generally good on days when the waves were
high, and when the rise and fall of the atmospheric pressure was gradual.
Good fishing grounds were found in the vicinity of lines of discontinuity,
but fish were taken most abundantly where warm water zones penetrated
deeply into cold water zones rather than where cold water penetrated into
Wwarm zones,

6, Methods of holding bait and the relationship between bait-taking and
the freshness of bait

Bait used in these operations was frozen surumeika [memastrephes
s8loani pacificus 7 frozen mackerel, and salted sardines. The frozen baits
were held by operating the refrigerator sufficiently to keep them cold, and
the salted balt was held in the ice-hold.

A comparison of the catch made with squid and mackercl on the large
hooks shows that for big-eyed tuna, broadbill swordfish, murosame
ZFIsurgg laucus ?;7, and Lampris regila the mackerel is far superior., For
albacore and Galeus glgucus the squid were more effective, as is shown in
Table 4.

Data on bait is shown below. / This table is omitted from the translation

7. 8izes of largest and smallest albacoro taken, and number of fish,
average size of fish, and type of school of largest catch.

The average weights of albacore are as shown in Table 5. The cateh
of the first cruiso showed the highest average with 11.165 kg, tho third
cruise was next with 9,266 kg, and the second cruisc had the smallcst
average with 6,938 kg. As the figure shows, on all threc cruises the fish
taken on the large hooks were the largest, particularly thosc taken on the
center or No.6 hook, which hangs deepest in the water, but it is a strange
phenomenon and one worthy of study that of the fish taken on the small hooks
the largest were caught on the branch lines nearest the floats., The catch
from the first cruise showed the least variation in the size of the fish,
and the second cruise showed the grcatest irregularity in the distribution
of the various sizes of fish among the several branch lines. In this
respect the third cruisc was intermediate between the other two.

The largest and the smallest fish takon are shown in Table 6, On the
first cruise the largest was a 24.375 kg specimen taken on the fourth day,
that is at Station D, and the smallest, weighing 3.18% kg, was taken on tho
ninth day at Station I. On the sccond cruise a fish weighing 21.0 kg taken
on the seventh day at Station X was the largest, while the smallest was onc
caught on the third day at Station T which weighed 1.638 kg, a small size
rarely secen., On the third cruise there werc many small fish in Areas II and
III. The smallest taken was one from Station JJ in Area II which weighed
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2,05 kg, while the smallest caught in Arca I was a 2.25 kg specimen from
Station MM, The largest fish taken on this cruisc was one from Station TP
which weighed 21.0 kg, the same weight as tha laregost fish of th: second
crulsc, On the first cruise few small albacore of 2 to 5 kg weight were
taken, but on the second and third cruiscs a dozen or so small ones wore
taken every day.

Ordinarily the higher the water temperature thc larger the fish and
contrariwise when the water temperature was lower, small.r fish worc taken,
howover, this deponded on the season. On the thir? cruisc the average
water temperature was lower than on tho sccond cruisc, ncvertheless largor
fish wore taken., Ordinarily when the largsst ecatches wers made the varia-
tion in the size of the fish was at a minimum, whercas when the catch was
small therc was great variation in tho sizecs of the fish,

A consideration of theose facts scoms to indicate that the fish in the
heart of the fishing ground arc all of a sfzc whilc those strung ont ahead
and behind on the course oif rmovomcnt are not. Furthermore it appears that
at the timc of the second cruisc the albacors were moving swiftly because
of sudden fluctuations in tho water tomperature and consequently it was
oxtremely difficult to arrivc at tho hoart of the fishing ground.

8. Handling and preservation of thc catch

Large fish such as big-ocyed tuna and broadbill swordfish woere cut open
immediately after capture and the gills and viscora were removed, Albncore
" were not cut but werc washed thoroughly in sea wator, wrapped individually
in cotton cloth, and packed in ice. Sharks wero ovisceratsd, washod, and
thon iced, The refrigeration machinery was operatcd enough to keep the ice
in the fish-holds from melting. On the first cruisc the prospects of a
full load werc good right from the start and conscquontly only tho fins
wore taken from the sharks and most of the carcasses -icra thrown ovirboard
in order to save space for glbacore. However, in the latter part of the
crulse in ord.r to increasc the space for fish stowaga, all of the cateh
oxcopt Galeus glaucus was kept in iced brine. Iec2 was not used in half
of this brine, but the sea water was brought down to below 0°, the cateh
was put into it and it was then held 2t about one degrec below zoro. Skins
from sixteen of the discarded sharks werc salted down and brought back,

9. Place sold, method of éalo, and prico

All of the catch was sold at Misaki in Kanagawa Profccturc. Salcs wore
by written bid in the fish markct, just like thosc of ordinary fishing beats.
Prices, commissions, and profits are shown in thc table.

10. Summary of Results of Operations

A summary of the results of operations is as shown in Table 1.

52



11, Summary observations on fishing boats, gear, methods, grounds, -~ud
seasons

(a) Fishing Boat

A vessel like tho guide boat of this Station is satisfactory, but
judging by the oxperience of this year and last year live-bait wells are
not necessary and tho ideal vesscl would be a specialized longline type
with additional fish-holds. The ice and fish capacity should be increased
as much as possible,

(b) Fishing Gear

The gear used this year was ordinary tuna longlines of the type employed
in the wintor season. They diffored from thosc used last year in that
gokiyama was used on the small hook branches as well as tho large ones
and in the length of the float lines, which was oighteen fathoms. In other
respocts they were about the same as the goar used in the previous year's
operations, Also in this year's investigations a part of the gear was made
of New Zoaland hemp, which had been in use since the previous autumn, in

lace of cotton line. WNo difforence was detected in the cateh ratios
obtaincd with those two sorts of line, but thero was some differcnco in the
ease of handling., It was thought, however, that this was duo to the fact
that the method of manufacturs was somewhat unsatisfactory, and therefore
if this is improved or the line is made by more oxperionced workers it
should be possible to climinate these defects completely. Furthormorc it
was found that this line is superior in tensile strength to the cotton line
which has becen used for the same purposes, a truly important discovery in
view of the prevailing conditions of supply.

As is clearly shown in Table 7, which gives the catch ratios of the
various branch lines and the value of the catch of each hook, the dceper
the hooks the better the fish bit. The catch on the small hooks of the
central portion of the line was much better than that of the large hooks,
If the big hooks werc taken off and replaced with small ones there would be
a saving on bait of about ¥ 2,800 and an increasc in the value of the eatch
of about ¥ 500. If the longth of the float lines were suitably adjusted,
it is thought that the gear would be even more effective,

If we consider the catch ratios in rolation to the size of the hooks,
on all three cruises the fish taken on thc large hooks wore bigger than
those taken on tho small ones, but thers were 28 per cent fewcr of them.
This gives one the feeling that the hooks were too large for the fish's
mouths, but it should be noted as an exception that on the third cruise
albacore of around 3 to 9 kg weight were taken every day on the large hooks
while on the other hand the small hooks caught rather large albacore and
sharks. In view of these facts it appears that the size of the hooks is not
a great problem,

(c¢) Fishing Msthod

The oxperience of this ycar and the preceding year indicates that long-
lines arec the only method for catching albacore in pclagic waters, It is
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thought that almost nothing can be expected from thc use of pols fishing
and trolling methods.

As was also rcported in last ycar's report, it is thought that better
rosults can be obtaincd in the future by adopting the mothership systom for
operations in Arca I because, this area being the farthest from thc bnse, a
groat deal of time and money arc consumed in going to and from the grounds
and the opcrating officiency for the wholo season is thercby lowercd. The
above conclusions were reached after operating nothing but longlines overy
day on the fishing grounds and using only onc or two trolling lines on the
way to and from the operating arca, but naturally if large schools of fish
were discovered in the surfacc layer, whichever of thesc methods would
produce the biggest catch would be selected,

(&) Pishing Grounds, Fishing Scasons

From the rosults of this investigation it appears that during the summor
the designatod arca of ths albacore grounds should on the whole be shifted
somewhat to the north. At the boginning of thc season the grounds were in
arcas having surfacc water temperatures of around 180, that is in the vicinity
of 34-35° north latitude, whilec at th2 end of tho season they were in areas
having surface tomperatures of around 16° in the vicinity of 44-46° north
latitude., Thus it appears that the suitable water temperature changes
regularly with the season. The fishing grounds of the first cruise can be
considercd to have been in zones of water tomporatures suitable for the
season. When, on the third cruise, the vessel was following the lines of
discontinuity at the northernmost extremss of Arcas II and III, it appeared
that there woere suitablc water zones evoen farthar north; ths first half of
the oporations in Area I scem to have been fairly near the center of a
suitable water zone, On the first cruisc the fishing grounds appear to have
been roughly at tho center of a group of schools in motion, but the second
cruiss was at thc season when the schools are moving fastest and it is most
difficult to discover their center. Consequontly the concentration of the
schools was sparse and the fish were not of uniform size., On the third
cruise, as was notoed above, the first half of the operations was near the
centor, apparently somewhat to the south, but at the end of the cruise the
schools appeared to have changed their direction of migration and headed
gouth again.

This year the vessel was absent from the fishing grounds for about 50
days due to its participation in the North Pacific Simultansous Oceanographic
Observations between the second and third cruises, and consequently it was
not possible to gain a detailod knowledge of the movecments of the schools,
If theso investigations wore carricd on continuously or in rolays it is
believed that thoy would be even more offectivc,

12, Other particulars considered essential
(a) Ecological Investigations
The results of the ccological obsscrvations arc shown in Table 8, In

studics of the stomach contents small squids, Euphausis sp. (including
Stylocheiron carinatus), Isopoda sp., Anisopoda sp., Carinaria sp., and small

54



fishes werc found. On all cruises thesc same itcms werc found in large
numbors in the stomachs of Galeus gleucus and P =x+odus ferox shoving that
food is rather abundent in the North Central Pacific,

From the averages for each voyage of the relationships betweon the
length, circumferonce, and weight of the fish it was found that on the first
cruise the females had greater weight for their length. On the sccond
cruise this valuc was greater for thc malcs and on thc third cruise it was
slightly greater for the males. The average weight of the fish was
greatest on the first cruise followed by the third and second in that order.
It appeared that with small fish the males wers heavier in relation to their
length while with larger fish the females showed a higher weight-longth
value., Thore was no great variation in the ratio of weight to girth and it
appeared that there is after all only a certain amount of diffsrence due to
the form of the fish,

(b) Plankton Investigations

Although a standard quantity plankton net had becn ordcred the previous
year for use in this investigation, it was not ready in timo to be uscd
on the first and second cruises. The net was finally employcd on ‘the third
cruise, but because of the delay the quantitative study was abandoned znd
only the speciss wore investigated. It was found, however, that in gencral
plankton was present in the greatest quantity on the third cruiss. 4s
Table 9 shows, more specics woro collected than in the previous year,
particularly of diatoms., On all three cruises warm wat:r and cold water
forms as well as those which appcar in both warm and cold wator werc included
in the hauls, and they evidenced the fact that the best fishing grounds are
found at linecs of discontinuity whore warm and cold waters arc mingled,

(c) Sexing Albacore and a Swimming Habit

Those fish which immediately after capture had bright shiny oyes, some=
what rounded tlps on their pectoral fins, and fusiform bellics werc mostly
males, while those which had rather dull eyes, sharply pointed pectorals,
and rounded bellics were for the most part females, howover, it was
difficult to distinguish the scxes accurately. Seventy or oighty per cent
of the fish were hooked in the left cheek, indicating that they circle to
the right in feeding, It is wondered whether sardines may not genorally
have the habit of circling to the right.

(d) Investigation of the Number of Live and Dead Fish

Records weore kept throughout this operation on whothsr the albacore were
alive or dcad when the 1ines werc hauled in, On all branch lines live fish
predominated, but the actual and proportional figurcs for cach cruisc and
for each branch are given in the following table,

A table of participating personnel, a Summary Table of tho Results of
Operations (see Table 4, column 1), and a Table of the Results of Opcrations
by Cruises (sec Table 5) have been omitted at this point, After the
"Table of the Meights of Albacore Taken at Zach Station" a graph showing the
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money valuc of the catch of sach branch linc has been omitted, Following the
"Table of the Ecological Study of Albacore", a set of tablcs showing the
average measurements of the albacorc taken at cach station has been omitted.
Thon a table of the plankton collected, a2nd a graph of the reclationship

of albacore catch to water temperaturc and spccific gravity have been loft
out, tho lattor becausc of the impossibility of tracing it accuratcly from
the microfilm, A set of tables entitled "Table of the Results of
Sxplorations of Albacore Fishing Grounds, 1939, Aichi Prefecturc,

Shiratori Maru" was eliminated because the information in it is summarized
in the earlier Tables 4 and 5__7
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Track Chaert (partizl) of the First Cruise of
the Shiratori Varu of Aichi Prefecture
in the Albecore Explorations of
1939
The figures give the direction of the current in
degrees and the sv2ed in rinutes (miles) per 24 hours.
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Notes to the table of oceanographical and catch data of the Shiratori Maru,

1., At Station G on the first cruise, observations could not be taken
because of stormy weather.

2, On the third crulse it was impossible to meke specific gravity
determinations because on the way back to port the vessel encountered

a typhoon and in the high seas which resulted the sea water bottles
were broken.,
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Report of Results of Development of Albacore
Fishing Grounds

Viyagi Prefecture Fisheries Experiment Station, Kesennuma Eranch

1. Neme of vessel - Miyagi Maru
2. Type of operation - Exploration of albacore grounds
3. Outline of operations

These experiments werc carried out in continustion of the nrevious
year's operations. The ['iyagi karu of this Branch Station wrs rssigned
to Survey Ares I, =nd it was decided to begin opernting in May. The
Miyegi Maru wee due fer its regular inepcetion tris yesr, and on iarch
2/, work wns begun on renesirs to the hull ond engino ot the Assno docks
in Yckohama., Theee preparctions were affcected by the Incident and took
an unexpecctedly long time so that the vessel did not return to Kesennume
with repeirs completed until June 4, Aftor this vroparstions for sailing
were hestened and the vessel left on its first cruvise Junc 10 from
Kesennuma, On this cruise the vessel fished seven times in the cffshore
waters and then the radio operntor hnd a cerektrel herhorrage ~nd ues
completely paralyzed so that unfortunstely it wrs neccsssry to holt the
operetions helfway through. The return voyage tirs begun July 10 rnd the
vessel reached Kesennuma on the 3lat.

Deperture for the second cruise wng delnyed by the eonforance of
seven nrefectures and one Korcan provinee on ocosnographic investigoations,
and by preperations for the simultancous oceanographic observations to be
carried out in August. The vessel seiled from Kescnnuma August 7 snd

returned 44 doys later on September 19.

On thoe third cruise the vessel sailed from Koscnnume Szptember 25
with its return to that port schcduled for October 31, This marked the
completion of operaticns.

wne entrusted to Rcgional
chi Yoshidn (firet -nd third
istent Technicien ¥oriji

During these experiments supervision
Agriculturc and Forestry Technicien Hidoci
cruises) nnd Agriculturc and Forestry Ass
Takizews (sccond eruisc).

4. Conditions on thc fishing grounds

Throughout 11 three cruiscs thoe currents on th: fishing grourds
were generrlly gentle ~nd wore in mpproaximete cgraoment with the Peeific
Ocean Currcnt Cherts for the perind. Cn the first crnisc the currcnts
werc SE -~ SSE with velocitics of about 0,5 - 0,7 knoi, On the sceond
and third eruiscs they worc perticularly gentle and scemed to e somi-
what more casterly.

The surface water terperature showed o reximuan of 19° ~nd 2 ninirum
of 14.7°. On the first and scecond cruisce the difforence between the
temperntures of the surface and riddle layors renged fror one degree
te 10° £t different places, but somc fish werc tocn on o1l fishing
grounds, On the third ecruise »s the vessel roved nortbrard surfoce
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temperaturcs o1 15-16° were encounterced =nd although there were places
where the difference between the surface tomperature and that of the
middle layers reached a maximum of 5© for the most part therc wre -1 4
no difference, There were 2lso somc places where the temperaturc .. le
middle layers was 0.20 - 0.6° higher than that of the surface, but good
fishing was found on all grounds. On all three cruises the albecore were
few and large where water temperstures were high, ~nd vwhere the water wns
cold the fish were small but densely schooling,

5. Relation of meather a2nd currents to brit-toking

On thc first and second cruises the fish did not bite rs well as
expected, but some catch wes hed on 2ll fishing grounds. The cntches were
oextremely sparse rnd it waos wondercd whether it night not be becousc of a
seosonal dispersion or becruse they had moved north into the high latitudes
through the surfacc watcrs, On the third eruisc quito o bit of fish wns
caught in the designated high latitudes, but in the long run the nost
important fector in the way the fish bitc is the density of the schools.
Wherc the schools are densc thc fish bite well, ~nd where thc schonls are
sperse they bite bedly,

As for the influence of weether, the fish bits well when it is cloudy
or when it looks like rain or after 2 change in the weather., Thcy do not
necessarily hite well in the nidst of o storm, The relation betweon
currcnts and the way the fish bitc is not clear, but in gcneral they bite
well vhere the current flows ~nd the fishing grounds are highly mobile,

6. licthods of preserving b~it ond the rclation of froshness of beait to
the way the fish bite

Baits uscd were frozen squid, frozen mackerel, and salted sardincs.
The frozen bait was kept by refrigeration in the cold storage. On the
first cruisec the salted sardines were purchnscd at Fisaki, but for the
second and third cruises serdines tzken in set ncts at Kesennume were
salted down and preserved in boxes.

The fish bit better, of course, on the frosher bait. As for the
salted sardines, the fat oncs showed "burning®, lost their gloss, and werc
disappointingly poor bait. With leen sardines therc wes no burning, the
gloss wrns good, and it appeared after all thet leen sordincs make better
boit. When using them ns live beit, the fish bite botter on the fat ones.
/A table of data on bait is omitted herc in thc trenslation,/

7. Lergest and smallest =2lbacorc terken

The biggest catch wns the 196 fish taken on the third cruise {October
15). Fifteen of these fish averaged 70,1 cn long and 8,25 kg in weight,

Item Weight Longgh Dnte Token
Largest 18.38 kg 90 cnm 8-28
Smallest 1.50 41 8-5



8. Methods of hondling and prescrving the freshness ~f tho o-tlh

The fish which were capturcd were immedintely wrapped in waxed paper
and then further in newspapers or cloth, They were stowed in two layrrs
in the ship's cold storage space, nand the spaces between thern: were filled
with crushed ice, The fish was not completely frozen but the refrigerator
was run enough to keep the ice from melting and to keep the temperature
in the cold storage space alwnys at 3-5° below zero. Results were botter
where the fish were wrepped in cloth than when they were wrepped in news-
peper., There were some fish, however, which turned gray ~nd lost their
value,

9. Where and how sold

The fish from all three trips were landed and sold at cuction ot
the Kesennuma market.

10, Summary table of the results of operations / Omitted ns the essentials
were summarized in Tables 4 ~nd 5 zarlier., Likewise the fellowing
tables of the number nnd vnluc of the fish token on each cruise._/

11. Opinions regerding the vessel, geor, fishing rethods, fishing
grounds, and fishing season

(a) It would be desirable to have a large vessel of the 200-300 ton closs,
designed purcly for longlinc fishing, with large fishholds like thosec of

e tronsport vessel, equipped with refrigerntion and, of course, insulation,
and able to remain at sea for at least one nmonth or more.

A
(b) For the trunk lines 8-momme cotton linec like that used by this vessel
appeared satisfactory. Good results were had by using similar 7 or 8-morme
cotton for the branch lines with fine wire for the leaders. Swivels were
put in all of the branch lines,

(¢) As for fishing method, setting of the lincs wes completed carly in
the morning and z2fter cne patrol along the lines hauling in was begun.

In longline fishing the schools are not seen =2nd the lincs =re set with
reference to the water tomperaturc and color and the abundance or scarcity
of plankton, therefore it is necessary to use a great smount of gesr. The
line hauler hes to be run a greet deal nnd should be constructed so that
when there are no fish on the line it can be hauled ot high speed end so
that the lines will not be abraded.

(d) The fishing grounds change with the season, but during thc same season
the fishing is gcod in Arcas I end II in the highest latitudes which the
warnm current reaches and where the water terperaturc is 15-16.50., The
albacore is, nfter »11, a fish which swins at the surface nand therefero

it is thought that in the surmer seceson the branch lines might be shertened.

(e) Fishing seasons are from k¥ay to July »nd fron Scptcmber tc December.
It appears that in August there is a seasonal scarcity of fish,



(f) Miscellaneous

The operation of a summer albacore fishery in the offshore waters
of the North Pacific is beset by the following two difficulties:

(1) The fishing grownds ave far distant and on cach cruise thore is a
great deal of expense for fuel and other items on the trips out and back.

(2) The productivity of these fishing grounds is nct proportioned to this
expense.

Therefore the fishery can only be established on a commercial basis
aftor all of the factors involved in these twe mein problems have been
studied and improved methods designed to cope with them, :

1. To overcome the uncconomical conditions resulting from the distance
to the fishing grounds,

a. Mothership operations

b. Fleet operations

¢. Single vesscl operations

a. Mothership operations

Two large motherships would be used which could carry four or five
albacore longlining boats (of about 20 tons) and which would be so equipped
that they could remain on the fishing grounds for five or six months,

They right also be equipped for canning tho fish,

b, Fleet operations

Vessels of the 50-60-ton class would be used exclusively as longline
fishing boats, and thc fishholds, iecholds, and all other facilities for
transporting fish such as arc seen on the vessels now in use would be
removed., The fleet would be centered around two refrigerator frcight
vessels of the 500-ton clags, and a lorge auxiliary sailing vessel would
be employed as the mothership for the organization,

c. Single vessel opcrations

Purely longline fishing vessels of the 200-300-ton class with
capacious hulls so that thsy would have fishholds like those of a freighter
would be used, Thcy weuld have complcte refrigeration cquipment so that
they could operate for 40-50 days at a time., Two sets of refrigeration
rachinery would be required.

Note: In fishing organizaticns of thesc types the fishing boats would
need to have overall changes mnde in their deck instellations. It is also
thought that the longline boats in use ot prescnt also require numerous
changes in the deck structures, for example, the construction of a lookout
platform at the linehauling roller and improvements in the stowage of the
line baskets, floats, and flag poles.
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2, To raisec the productivity of the offshorc fishing grounds,

a. Fishing gear

It appears that the catch is generally proportioned to the number of
baskets of gear fished. In my view at thec very worst 2 catch of 2 value
of ¥100 can be expected from 100 baskets of linc. Accordingly in the
future I would like to see the efficiency of large fishing vessels raised
to the point where they could fish 500 baskets in 24 hours. This rcans
that the gear and other equipment must be strengthened and ncw methods of
hendling it must be devised., In order to strengthen the gear for use in
single vessel opcrations in the future stainless mectal wire should be
incorporated in the lincs., The losses of line each:sseson by fishing
vessels et present are very great and arc estimated to amount to 500-1,000
yen per boat,

The construction of the longlines in general use today is so extremely
primitive and results in such inefficicncy, inconvenience, and danger in
setting and hauling the lines that it will hardly bear examination,

The prevention of tangling of the trunk lines and branch lines or
float lines, the simplification of the scperation and joining of the lines,
and the mechanization of line handling should all be studied. It would be
desirable to have numbers stamped on the hooks to facilitate investigations,
and the branch lines could well te made very short.

b, Auxiliary fishing gear

Line-hauler rollers, line beskets, line-coilers, line-throwers,
and flags have become expensive., Thore is 2 need for irprovemcnts in
wooden floats and the easily broken glass floats,

¢. Fishing methods

In order to effect the greatest possible increase in the number of
baskets of gear the gear must be improved osnd time-saving methods must be
devised,

1. Specialization

2. Increassed efficiency

3. Division of labor

4. Combined use of long branches

That is to say, under 1, two boats should operate =s a team, one
specializing in laying the line and the other in haulting it. Topic 2
means that in order to raise the effective fishing time of the lines they
must be in the water at all times and thet it is not proper, as at present,
to set and haul the lines in such a way that therc is a period when they are
not in the water. For day and night fishing the personncl rust be divided
into watches. 'With regard to 3, on the present fishing boats cach person
does not have well-defined duties. There should be a division of tasks so
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that each fisherman will becorme expericnced in his special job. As for /,
study should be made of the use of large branches mixed in with the albacore
lines so as to catch large fish such as big-eyed tuna and marlins.

d. Fishing grounds

The fishing grounds vary with the season, but in Areas I and II
investigations should be made as fag north as the warm currents go to srcas
with water temperatures of about 107, In the investigations made up to now
fishing has been good at temperatures of between 13° and 16.50. Furtherrore,
since the North Pacific is very calm in the summer season, means should be
devised to advance efficiency to utilize this period fully, and policies
should be developed fully to cope with the notoriously storny weather of
late autumn and winter. Also thorough studies should be made with a view
to extending the fishing grounds north to the vicinity of the Aleutians,
northeast toward tho continent, and to the weters off Jepen,

e, Fishing seasons

Out of the whole year it is only in August that the fishing grounds
and the movements of the albacore are unknown,
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Table of Measurementsof Albacore.

First Cruise

(Body length is with caudal rencved)

Date Taken | Position Where Taken | Number of Fish j Body Length { Body Feight
| em kg
- 6=23 35° 18! 11 99 22,50
1730 31! 87 16,88
81 12,75
8, 13.88
85 14.62
84 14.62
86 15,37
85 14,62
8, 13,88
86 15,37
85 13,88
- 6-24 350 29! 3 8, 15,37
1720 40! 85 15,75
87 16,87
6-25 360 14! 4 76 9.75
174~ 0! 85 13,12
86 15,37
69 7.88
6~26 360 26! 11 84 12,38
1720 50! - 76 11.25
71 9.00
80 13.13
78 11.63
73 10.13
77 11.63
72 10.13
80 13.50
6-27 37° 17 11 79 12,38
1710 48! 84 13.88
75 10.50
81 12.75
80 13.13
78 10.87
81 13.13
74 10.13
80 13.50
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First Cruise - /Continued/

Date Taken | Position Where Taken | Number of Fish | Body Length | Body Weight

en kg
6-28 380 12! 14 49 2.85
170° 01! 49 2,70
49 2,70
45 2.25
69 7.85
69 8.25
82 12.75
72 8,25
71 9.38
73 9.76
79 11.25
49 2.63
79 10.13
73 9,00

Second Cruise
¥

8-27 43° 21! 12 72 9.00
174° 05! 75 9.38
78 10,88
73 10.13
78 12.36
72 10.13
82 14,63
71 '8.25
91 17.25
90 15.75
75 8.25
76 11.25
8-28 43° 32! 10 49 3.00
173¢ 38! 50 3.3%8
78 11,63
77 11.25
90 18.38
82 12,00
73 ¢,38
81 12,00
79 12,75
45 2.81
8-29 43° 10! 3 74, 9,65
1710 58! 85 14.63
85 15.00
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Second Cruise - [Continued/

Date Taken | Position Where Taken | Number of Fish | Body Length | Body ¥Weight
en kg
8-30 43° 39' N 12 78 11.63
170° 35' W 75 ©,38
79 11,03
79 11.63
73 8,25
X 73 9,00
’ 50 2,00
47 2.40
L7 2.51
T 50 3.11
50 2.81
8-31 43° 410 N 21 86 14.25
169° 20" W 86 15,00
71 7.38
78 12,00
73 $.00
73 9.38
73 9,38
75 0,00
84 15.00
75 10,13
79 11.63
75 G, 65
75 9,65
70 7.88
73 2,38
. 71 £.63
72 9,38
48 2.3
50 2.81
- 43 2.43
51 2,00
9«1 43° 100 N 3 81 12.00
) 168° o4t W 79 11.25
81, 12.00
9-2 42° 3 N 6 81 12,38
166° 44" W 76 11,25
81 12,00
75 10.88
80 13,13
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Second Cruise - fLontinued/

Date Taken | Position Where Taken | Number of Fish | Body Length | Body ‘leiilit

e kg

9-3 42° 54 12 75 9.65

165° 26! 79 11.25

VA 9.38

78 11.25

73 9.38

73 9.65

73 9.38

71 9.38

75 10.31

79 12.00

70 12.00

72 9,00

9-4 42° 12 9 L, 2.06

166° 48! 76 11.25

75 9.65

75 11.63

77 12.38

77 12.63

76 10.13

9-5 41° 521 13 41 16.13

1680 34! 91 17.25

82 13.13

77 10.50

77 10.88

79 11.63

virs 12,00

75 10.88

83 14.25

81 13.13

41 1.50

85 14.63

30 12.75

9-13 430 50" 27 49 3.00

164" 02' E 48 2,63

L7 2.25

51 3,08

49 2.96

45 2.03

51 3.26

51 3.38

51 3.30

49 3.00

108




Second Cruise - [60ntinue§7

Date Taken | Position Where Taken | Number of Fish | Body Length | Body Weicht
en kg
9-13 43° 50" N 27 51 3.38
164° 02! E 51 2,53
L4, 2.18
L, 2,25
Iy 1.99
48 2,63
51 3.56
49 2,63
49 3.00
72 9.38
79 12,00
78 11.25
82 13,88
78 12,00
52 3.45
52 3.38
Third Cruise
10-6 43° 24 N 174 71, 9,38
175° 00' W 68 7,88
69 8.63
68 7.50
70 8,63
72 9,00
68 6.75
73 9,38
72 8,25
72 8,63
76 10.13
74, 9,65
90 17.25
87 13.88
sl 10.13
71 8,25
72 8.63
73 8.63
70 7.50
72 8.63
75 10.13
72 9.00
74 0,38
71 8.25
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Third Cruige - [Continued/

Sn - ——— r—— - ———netin o A e aaem e e
o~ —— PSR U U S S

Date Taken { Position Where Taken | Number of Fish | Body Length | Body Weight
en ke

10-6 43° 24" N 174 69 7.50
175° 00! W 69 7.50
70 7,83
70 7.83
67 7.13
. 79 11.62
55 3.75
56 3.75
57 Ael3

10-7 43° 32t N 123 70
174° 23' W 71
73
67
70
70
&7
70
70
72
69
78
70
71
75
71
73
. 75
70
74
75
75
75
T4
70
70

L] - L[] . L]

—
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Third Cruise - fontinued/

o

Date Taken | Position Where Taken | Number of Fish | Body Length | Body Weight

cn kg

10-8 43° 31t N 112 70 9.38

17,° 48" W 69 7.38

70 7.88

70 8.63

71 8.63

70 7.50

69 7.88

70 8.25

71 9.00

68 7.88

58 4,50

58 4.50

58 4,88

54 3.38

56 4.50

71 8.25

72 8.25

73 g.63

71 7.88

66 7.13

68 7.50

71 8.25

71 7.88

72 2.63

69 7.88

88 16.12

85 14.63
8¢ 15.7

85 14.25

75 10.13

10-9 43° 12' N 116 71 8.25

174° 35' W 73 9,38

70 8.25

72 8.63

70 7.88

73 8.25

67 6.38

70 7.88

72 8.25

67 6.75

71 7.88

71 G.38

69 7.88

70 8.25

68 7.88
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Third Cruige - fontinued/

Date Taken | Position Where Taken ! Number of Fish { Body Length | Body Weight

en kg

10-9 43° 12' N 116 76 12.25

174° 35' W 76 10,88

70 7.88

72 8.63

75 9.65

71 7.50

69 7.88

67 6.75

76 Q9,65

72 .00

63 5.63

63 5.25

52 3,00

53 3.38

10-11 43° o1t N 43 74 9,65

174° o7 W 61 5.63

72, 10.13

71 7.50

70 7.88

75 10.13

71 8.25

71 8.25

72 8.25

73 9,00

68 7.13

70 7.88

72 8.25

69 7.50

72 8.25

75 0,00

76 9.65

75 2.65

73 G.38

53 3.75

/"’9 3.00

49 2,65

50 2.65

73 2.38

71 8.25

69 7.50

72 8.63

71 8,63
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Third Cruisge - [60ntinue§7

o

———
e ot s e

Date Taken | Position VThere Taken | Number of Fish ! Body Length i Body Weight

cn g

10-11 43° 01' N 43 68 7.50

174° 07" W 71 8.25

74 2.38

74 9.38

10-12 43 05" N 135 70 7.88

174° 28' W 73 2.38

72 8.63

69 7.50

71 8.63

70 7.50

72 8.25

69 7.50

75 10.13

71 8.63

73 G.38

72 8.25

70 7.88

70 7.50

71 7.88

76 10.50

71 8.63

T4 10,50

71 9.00

77 10.50

73 .00

74 2.38

69 7.50

72 9.00

71 8.25

76 10.13

72 ¢.00

73 5.63

73 9.38

10-13 43° 18' N 86 71 8.25

1740 40 W 70 7.50

74 9.38

69 7.50

72 8.25

71 8.25

75 10,50

73 ,00

A 6.75

66 7.13
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Third Cruise - /Eonfin“egf

N e - 2o s e - ma——

- e a

- — o Aot 8

Date Taken | Pocition Where Taken | Number of Fish | Body Length | Body Weirht
kg
10-13 43° 18! N 86 76 10.13
174° 40" W 74 9,65
65 6.75
69 7.88
72 8.25
65 7.50
70 8,25
74 9,65
71 8.63
70 8,63
69 7,88
vird 11.25
74 9.38
74 9.38
61 5,25
70 7.88
67 7.50
70 7.88
v 8.25
94 19.13
50 2.63
10-15 413 4 N 196 67 6.75
173° 28' W 71 8.65
72 9,00
67 6.75
70 7.50
70 8,63
74 10.13
72 9.38
72 9.38
73 8.63
68 8,25
69 8.25
67 6.75
72 8.25
75 10.13
é5 6.75
70 7.88
69 8.63
69 7.88
72 8.63
67 7.88
70 8,63
69 8,63
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Third Cruige - [§bntinueg7

A — -

Date Taken | Position Where Taken | Number of Fish j Body Length | Body Weight
10-15 41° 44 N 196 71 7.88
173° 28! W 6l 6.00
« 74, 9,00
7., 9.38
72 8.63
69 7.88
70 8.25
88 15.75
51 2.96
10-16 42° 30" N 58 68 7.50
173° 28' W 68 7.50
€9 7.88
67 7.50
72 8.63
65 6.75
68 7.50
69 8,63
67 7.50
69 8.25
58 4.50
70 8.25
69 7.88
70 8.25
72 9.00
70 7.88
70 7.88
€8 7.50
69 8.25
67 7.50
73 9.28
72 9.38
73 9,00
72 9.00
€7 6.75
7 8.25
71 8.25
€9 8.63
75 10,13
74 9.65
89 16,50
49 2.85
10-17 42° o8 N 109 66 6.75
173° ' W 71 9.00
66 6.75
70 7.88
69 7.50




Third Cruise ~ [Eonfinueg7

———— —— s

Date Taken | Position Where Teken | Wumber of Fish | Body Length | RBody 7eight

on kg

10-17 42° 08' N 109 69 7.88

173° 40 W 70 8.63

78 10.13

63 6.75

70 7.88

71 8.63

69 7.50

70 7.38

67 7.13

69 7.50

68 7.88

69 7.50

68 7.88

69 7.88

73 9.38

74, 9.38

71 7.88

71 g.00

57 4.88

70 7.88

78 11.25

70 8.25

71 8.63

69 7.13

72 8.25

48 2.7

116




Report of Results of Development of Albacore
Mehlug Grovads

Aomori Prefecture Ficheries Experiment Station

1. Vessel - Aomori Maru
2. Type of operation - albacore fishing ground exploration
3. Outline of operations

In this year's investigations the Aomori Maru was assigned to the sur-
vey of Area I, In order to enable the vessel to undervake such long voyages
she was put in the Aseneo dock= at Yoliohzna on Aprii 20 fer repairs to the
hull and engine. She canme ¢t »f The dcckyard on June 3 and proceeded to
Hachinoe harbor where a2lli prenaraticna for tishiang were wmade. On Jure 21
the vessel left Huchinee on ite first cruise wind on Noveuber 12 she returned
to Misaki completing her third cruise and marking the end of the year's
operations,

First Cruise

The vessel sailed from Hachinoe harbor on June 21 and arrived on the
fishing grounds July 3. Twelve fishing trials were made in the ares between
171° W and 176° E and 33° - 37° N. The catch was 38 albacore, 83 big-eyed,
23 striped marlin, 165 Galeus glaucus, 5 Lampris regia, 1 black marlin, 1
Scoliodon walbechmi, 6 Isurus glauzns, and 2 troadbill swordfish, The
vessel was on the way back to Misaki, but the schedule was changed en route
and she put in at Katsuurs in Chiba Prefecture where most of the catch was
sold, - The remainder was sold at Hachinoe, The value of the landings was
¥ 1,907,

Second Cruise

The vessel departed Hachinoe for the fishing grounds on September 3,
but returned without fishing because of engine trouble en route. She
arrived back at Hachinoe on the 25th of September.

Third Cruise

The vessel departed Hachinoe Oetober 5 and put in at Kamaishi for fuel.
On Oetober 7 at 6:00 P.M, she sailed from Kamaishi for the fishing grounds,

From October 20 to October 31 11 fishing operations were carried out
in the area between 380 - 410 N and 173° ¥ - 174° E. The catch comprised
1,615 albacore, 16 big-eyed tuna, 2 broadbill, 2 striped marlin, 7 Isurus
glaucus, and 96 Galeus giaucus. This catch, the landed valuc of which was
¥ 6,466, provided a successful ending to the season's operations,

L. Conditions on the fishing grounds
On the first cruise the currents on the fishing grounds were generaily
northeasterly or eastcrly with speeds of about one knot. Albacore were

taken at places where the watcr temperature was 19-21°, with a water color
of 4 and a transparency of about 18 meters, but no albacore were found at all
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where the water temperatures were higher than 21°, On the third erina- +™.
currents were generally north and slightly westerly with speeds o1 1 to 1}
knots, The best catches were obtained where the water color was from 3 to
4 with a transparency of absut 16 to 17 meters and the surface tempcrature
was from 16,59 to 16,8° with a temperature of about 13.8° at the 100-meter
level. It was not possible to collect plankton because of damage to the
plankton net, but the presence of great quantities of gobies in the bellics
of the fish indicated that natural food was fdirdy abundant. -

Boobies were extremely abundant and during operations a flock of them
could glways be seen at the stern of the vessel.

5. Relation of weather and currents to bait-taking

During the first cruise the wecther was generally good, but perhaps
because of the grounds fished the fish did not bite very well, On the
third cruise there were many days of bad weather, the currents were complex,
and much difficulty was experienced in operating, however, the albacore_bit
very well, The fish were small (.25 to 1,00 kan / 1 kan = 8.27 pounds_/ ),
but the schools were very dense. Tho fish bit best from the third to the
eighth trial in the vieinity of stations X 3 and X 4. On the sixth trial
the highest record of eight fish on one basket of line (9 hooks) was made,
and most of the baskets caught two or three fish, Just for our information
data were compiled for 50 baskets with the following results:

Catch ratios per basket

8 fish per basket 1 basket 8 fish
6 fish per basket 1 basket 6 fish
5 " n " 3 " 1 5 "
4 " n " 4 n 16 n
3 " n n 16 ] 48 "
2 ] " " 11 " 22 ”"
1 " n n 10 " 10 n
Total 50 " 125 v

6. Method of holding bait, relation of freshness to bait-taking, and table
of data on bait ,

On the first cruise frozen mackerel, frozen squid, and salted sardines
were used for bait. The frogzen bait was placed in the fishhold and the re-
frigeration machinery was operated sufficiently to keep it from melting,

The salted sardines were kept in covered boxes stacked in a suitable space
on deck with no untoward effects, On the third cruise only frozen mackerel
and salted sardines were used. The mackerel may have been inferior to
begin with, but when they were used they were in a low state of freshness,
they stayed on the hook poorly, and the fish did not bite well on them. The
salted sardines, on the other hand, were of high quality, held the hook
well, and were taken well by the fish,

On the third cruise the frozen mackcrel and the salted sardines were

used together, A comparison of the success obtained with thesc baits showed
that the fish did not bite well on the frozen mackerel, In short, it is
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wondered whether when frozen fish are kept in sea water for long periods
of time they do not lose their shape and become poor bait.

[ A table of data on bait is omitted here._/

7. ©Sizes of the largest and smallest albacore taken, along with the number
taken in the largest single catch and their average size.

Largest 5.500 kan 80 cm Taken October 22
Smallest 2,000 57 Taken October 26

The biggest single catch was during the third cruise when 246 fish were
taken on October 27. Their average weight was 2,500 kan,

8. Methods of handling and preserving the catch

Large fish such as the big-eyed tuna and the marlins were opened up
immediately after capture and the gills and viscera were removed., Albacore
and other smaller fish were stowed in the round. The fish werc first
thoroughly washed with sea water and then laid in rows on the racks in the
fishhold, covered with muslin, and then covered with enough ice so that the
fish could not be seen. The refrigeration machinery was operated suffi-
ciently so that ice would not melt (operating every other day). The shnrks
were opened and gutted, washed with sea water, stowed in the fishhold with
a small quantity of ice, and refrigerated sufficiently to keep them from
spoiling.

9. Place and method of sale

On the first cruise the catch was sold partly at Katsuura in Chiba
Prefecture and partly at Hachinoe., The cateh from the third cruise was sold
in the market at Misaki in Kanagawa Prefecture. In all cases sale was at
auction by written bids,

Value of Fish Sold

First cruise ¥ 1,907
Third cruise 6,466
Total 8,373

10, Summary table of the results of operations
[rThis a8 well as the following table of the value of the catch have
been omitted as the essential information is contained in Tables 4
and 5,
11, Opinions on vessels, gear, methods, fishing grounds, and seasons
a. Fishing vessels
The suitable size for the fishing vesscls appears to be from 150 to 200

tons., Because of the distance to the fishing grounds and the time required
to get there and back, the vessel should be as fast as possible, should have
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a long cruising range, and should be able to carry a large cargo of fish,
In other words, the venture will not show a profit unless the ver~ 7 ¢ n
carry over 40 tons of fuel, about 40 tons of ice, and over 10,000 kan of tish,

b, Fishing gear

A comparison of cotton and Manila lines shows that the former is
superior both in the catch ratios obtained and in easec of handling, For
dyeing the line coal tar dye is best and line so dyed is easiest to handle,

The experience of the third cruise indicates that in fishing for small
albacore of about 3 kan weight it would be best to remove the large hooks
from the lines and try to place as many small hooks as possible on them,
Since the more gear is fished at one time the greater are the catch ratios
obtained, it appears that about 200 baskets is a proper amount of line,

¢. Fishing methods

Because of the great distance of such fishing grounds as those of Area
I it appears that of the three methods of pole fishing, longlining, and
trolling, pole fishing is unsuitable because of the bait factor., In the
long run it is thought that the best policy is to use longlines as the
principal gear and to use trolling lines while under way or while patrolling
the lines to locate schools and to increase the total catch. There is a
need for a great deal of thought and study to be given to methods of opera-
tion of the gear., Attention must be paid to the movements of the schools
and to the direction and velocity of the current so that after the lines are
hauled in the position of the vessel can be suitably shifted, and when a
good fishing ground is reached it 1s necessary always to have an accurate
knowledge of the vessel's position after the lines are hauled so that
insofar as possible the vessel will not get off the ground. For this reason
when operating at night it is absolutely necessary to ascertain the position
by observations of the moon or stars.

d. Fishing grounds and seasons

A consideration of the results of this year's and last year's investi-
gations leads to the belief that around May and June the grounds are in the
vieinity of 30-35° N while around August and September they are in the
neighborhood of 40-45° N indicating perhaps that the albacore may perform
a great migration between the Hawaiian Islands and the Aleutians in which
they move south in the winter and north in the summer. It is thought that
small albacore of about 2 to 3 kan in weight always swim in schools at the
tips of warm currents (about 16-179 temperature) where these form narrow
pockets of comparatively uniform temperature.

AR ey
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Report of Results of Devclopment of Albacore
Fishing Grounds

Chiba Prefecture Fisheries Experiment Station, Katsuura Branch

1, Vessel - Fusa Maru.
2, Type of operation - albacore fishing ground exploration
3. Outline of operations

First Cruise

Prcparations for the Fusa Maru to take part in the operations to
develop the albacore fishing grounds were begun May 7 and completed May 10,
The vessel sailed from Katsuura for the first survey of the fishing grounds,
combining this operation with oceanographic observations to be taken 300
miles southeast of Nojimazaki. ™ith the completion of these observations at
8:00 P.M. on May 12 the vessel procecded dircctly to the assigned fishing
grounds, Fishing was begun on May 21 ond 12 fishing operations had been
carried out by June 1 when the vessel started the return voyage. On June
12 the vessel arrived at Katsuura ond landed its fish. During this period
2,3 albacore were taken, and the total value of landings was ¥ 1,246.40.
This year's first survey arca was between 320 and 35°, while the area
covered in the first cruise last year was between 28C and 31° N, The
surface water temperaturcs on last year's fishing grounds ranged from a
minimum of 209 to a maximum of 23°, while this year's temperatures were
from 17,7° to 20.4°,

Second Cruise

After the completion of the first cruise work was done on the fishing
gear and general repairs were made, On June 25 the vessel departed
Katsuura for the second cruise. Experimental fishing wns begun on July 5
and 14 stations were fished before the vessel started on its return voyage
on July 19, On July 31 the vessel arrived at Katsuura, where the catch was
landed August 1. The species and number of fish caught were as shown in
the summary table of operations; 50 albacore were taken and thc valuc of all
fish landed was ¥ 1,655.86, The survey area covered in this voyage did not
differ greatly from that surveycd in the second cruise last year, howcver,
last yecar the investigations proceeded from south to north while this year
the fishing stations were run in the opposite direction,

Third Cruise

After completion of the regular periodic oceanographic obscrvations
the vessel sailed from Katsuura on September 3 for its third cruise.
Fishing operations were begun on September 14 and 14 stations were fished
by September 28 when the vessel began its return voyage. On October 10
the vessel arrived at Katsuura rnd landed its catch, The species and nume=
bers of fish taken were as shown in the summary table of operations; 162
albacore were caught and the total value of all the fish landed was
¥ 1,924.46. The area of opcrations on this cruise was north of 40°N, and
many big-eyed tuna and strigcd marlin were taken in waters vhere the surface
temperatures were around 21¥, The albacorc taken in these areas were large
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ones from 15 to 30 kilograms in weight, As the vessel proceeded northward
the surface water temperatures fell to betwecn 14° and 16° and in these
arecas no striped marlin or big-eyed tuna were caught and the albacore which
were taken were small ones of about 6 to 10 kilograms, Small albacore werc
seen jumping from time to time during operations, but none were taken on
the trolling lines.

4. Conditlons on the fishing grounds, direction and spced of currents,
water temperatures, and water color

First Cruise

The area surveyed was comparatively small in extent, lying between
32-359N and west of 180CE. -The currents were for thc most part southerly
and very weak, the highest volocity measured being about 0.6 knet. At the
beginning of operations a northeasterly current was felt., Surface water
temperatures on the fishing grounds were generally variable, but the changes
were relatively small, Temperatures were from 17.8% to 19.7° and they
dropped progressively by 1° to 3° at each of the prescgibed lower levels.
The 100-meter level at all fishing grounds showed 14,5Y to 16°, While
fishing the direction of the lines occasionally changed markedly, and lines
of discontinmuity were frequently encountered. The water color was generally
favorable, but with changes in the temperaturc while fishing, and of course
while cruising there were changes in the color. Plankton was particularly
abundant, Transgparencies of 20 to 30 meters were mensured.

Second Cruise

Compared to the previous crulse the survey arca was larger in extent,
It was almost the same area as that covered in the second cruise of the
previous year except for a northward shift of one degree of latitude.
Currents were southwesterly and northeasterly, and they were gencrally slow
with one knot the highest velocity encountered., At several of the 14
fishing stations no current could be detected. Surface wator temperanturcs
where albacore were taken were from 15.7° to 21°, As the vessecl moved
south the tempcratures rose to 23° or higher and no albacorc were taken at
all., Tomperaturecs at the 100-mcter level were 11,20 to 14,8° and the
difference between temperatures at the prescribed levels was 1° to 20, Water
color was generally favorable, but there were some areas where the trans-
parency was remarkably poor, the range being from 10 to 27 meters. Flankton
was abundant all over the survey area,

Third Cruise

The survey arca lay north of 40° between 175°E and 178°W, and experi-
mental fishing was carried on over a rather broad range. The currents were
extremely complex, there were many lincs of discontinuity, and therec were
gome areas where gyrals were formed, Both northwesterly and southeasterly
currents werc present, and a maximm veloeity of 0.9 knot wms measured,

No current at all could be detected at 2 out of the 14 stations fished.
Surface water temperatures were from 14° to around 21°, and changed every
30 or 40 mimutes while the ship was under way. It wns felt that perhaps the
gone of [—suitable_7 water in this area is narrow from east to west and
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broad from north to south forming a belt-shape, Tempsratures at thc 1.30-
meter level ranged from 8,8° %o 14°., Water color ranged from 2 to 5 with
unfavorable color in the low temperaturc zones, and transparencies were

from 12 to 27 meters, Plankton was abundant just as on the preceding cruic.,

5. Relationship between weather and currents and bait-taking by the schools

Throughout the whole operating area the fishing grounds were, just as
in the previous year, generally unrcmarkable, On the third cruise there
were comparatively many signs of life on the sea and small albacore were
seen jumping, however, there was nothing in the vieinity which could be
taken for a school. Albacore schools were not sighted even once during the
three cruises, and it appears that they were disrupted by the sea conditionms,
Generally it seemed that the albacore were somewhat more concentrated than
they were the previous year, but the area of distribution was extremely
limited and unfortunately it was not possible on any of the three cruises
to contact their center of concenirntion, This is thought, however, to
have been due to the oceanographic conditions described above, Otherwise
there was nothing in particular to record concerning the rclationship of the
weather to bait-taking.

6. Methods of preserving bait, rclation of freshness to bait-taking, and
items in the following table

In the preservation of bait the same methods employed in the previous
year were employed and results were generally good. There is nothing in
particular to report on this score. In view of the results obtained last
year, the emphasis was taken off frozen squid this year and instead salted
sardines and frozen mackerel were principally used. In neither case were
the fish obtained from commercial dealers, The experiment station obtaincd
directly fresh raw sardines and salted them down immediately. Suitable
mackerel were selected and purchased from the stick-held dipnet catches
landed at Katsuura, They were immediately gutted, washed, packed full of
salt, and then placed in cold storage., The requisite quantity for each
cruise was loaded aboard the Fusa Moru, Well-preserved mackerel and sardines
are thought to be much more effective than frozon squid as bait for albacore,

[ A table of data on bait has been omitted at this point,_/

7. Sizes (length and weight) of the largest and smallest albacore taken,
and the number and average size of the fish taken in the biggest single haul

Largest 28,87 kg 109.0 cm
Smallest 4430 kg €0.5 cm

The biggest single catch was tcken during the first cruise on May 31 when
59 fish were taken, Their average weight was 15,56 kg and their average
length was 89 cm,

8. Method of handling and preserving the catch

The cateh was handled and preserved by the same methods followed in the
previous year, X
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9. Place and method of sale
The fish were sold =2t auction at Katsuura in Chiba Prefecture.

10, Summary table of the results of operations [70mitted. Likewise the
table of the value of the catch, Essential information is in Tables 4 and
5 earlier,

11, Opinions regarding vessels, gear, mcthods, fishing grounds, and fishing
seasons

(a) Fishing vessels

Since the vessel must operate at a great distance for more then a
month in the summer season and must fish over a broad arca of grounds, it
must of course be able to carry a sufficiency of the material necessary in
this fishery and the holds must be fully adcguate for the stowmgc of ice,
bait, and the catch, From the point of view of incrcasing the fish stowage
capacity it is thought that thc vessel should be especially constructed for
tuna fishing. Also, in order that fishing may not be interfered with by
stormy weather, it is necessary that tho bow bc so constructed that the
fishermen are not directly hit by waves coming from thc direction of the bow,

(b) Fishing gear

No particular nced is secen for changes in the albacore gear in use
hitherto, and longlines are considered suiteble, As material for these
lines cotton is good, but Manila hemp is all right too.
(¢) Fishing methods

Longline fishing method (ﬁay be carried on with from 25 or 26 to 30
men divided into two watches)

(@) Fishing grounds and fishing secasons
Further data is required for the investigation of fishing grounds and

seasons, and it would probably be best to carry on further survcys by the
same methods used this year,

124



Report of the Results of Albacore Fishing
Ground Development

Akita Prefecturc Fisheries Experiment Station

1. Vessel - fkita Maru
2. Type of operation - Albacore fishing ground exploration
3. Outline of operations

The second summer investigations for the devclopment of albacore
fishing grounds werc carried out in contimuation of thosec of the preceding
year and in cooperation with a number of other prefectures,

The fkita Maru, upon completion of the investigntions of thc winter
tuna lengline flshlng grounds, ms dosked at the Tokai Shipyard near
Shimizu on April 10 in order to prepare for the opirctions. Repairs were
made to the hull and engine, and fishing gear wis coastructed and repaired.
On May 11 the vessel was undocked and sciled to Misaki where bait, fuel, and
ice were taken aboard. With all preparations complctc she depnrted Misaki on
May 14 for her first cruise. Thereaftcr three exploratory cruises were
made by September 1. After the completion of the survey work the restora-
tion of the hull, engine, and fishing gcar was undertaken, and all operations
were finally finished on September 20, An eutline of the results of each
cruise follows,

First Cruise

On May 14 at 8:50 A.M, the vessel departed Misski and at 11:30 she
turned eastward from her course paralleling Nojimasaki and headed dircetly
for the fishing grounds., Investigations were begun on May 25 in an area
with a surface tempcrature of 20.5° at 31° 32'N, 179° 37'7., No albacore
were taken at the first to third fishing stations., The first ones caught
were four fish taken on the fourth trial at 342 26'N, 177° 5'W, From 9
stations fished up to June 4 the catch was 12 albacore, 13 big-eyed tuna, 5
merlin, and 49 sharks., On June 13 the vessel returned to Misaki, concluding
the first cruise.

Second Cruise

The vessel departed Tateyama on Junc 20 2t 12:20 P.M, =nd at 2:37 P, M,
the ceurse was changed from one paralleling Nojimasrki to an east by slightly
north course for thc fishing grounds. Investigations were becgun on July 1
in an area with a surface temperoture ef 20° at 36° 32'N, 176° 18'E. In 10
trials made up to July 10 all parts of the assigned area were investigated,
but the eatch amounted to only the extrcmely poor figure of 4 albacore, 14
big-cyed tuna, 20 marlin, and 77 sharks and other fish. Beccusc of the low
fuel supply the vessel began its return voyage on July 10, arriving at Misaki
July 21 to conclude the sccond cruise,

Average vater temperatures on the fishing grounds during this cruise
were 19.5° on the surface, 17,9° at 50 meters, and 15,5° at 100 meters,
Temperature changes with depth werc very similar to thosec on the winter

~
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fishing grounds; the vertical changes were slight in comparison with the same
Season last ycar. The water color was favorable, but almost no schools were
seen and the fishing turned out to be very poor.

Third Cruisc

On July 30 at 9:00 A.M, the vessel departed Misaki and headed directly
for the fishing grocnds, Operations were begun on fugust 9 at 41Y 45'N,
175% LO'E in a surfaco water temperature of 18.3°, In the 10 days up to
Mgust 18 investigntions were made all over the area, but rcsults wer- very
poor. The vesscl turned southward and on the 21st at 38° 30°N, 177° 30'E a
remarkable line of discontimaity wms encountered with a wmter tcmperature of
18° on the north side and 25% on the souln side. Marlin werc scen lecping
on the south side and the lines rere immodiafely scb, In threc sets 10
albacore and 116 merlin, big-eyed tunn, ard other f£ish were taken. The total
catch for this zsruise amounted to 24 albacore, 6 ycllowfin, 52 bige-eyed tuna,
35 marlin, and 60 sharks, The albacore from the warm-water zones were large
fish which averaged 5 - 6 kan apiece.

On September 1 the vessel returned to Misnki and landed its entch,
Repairs were made to the hull, congine, and fishing gear, oand on September
20 the operations for the ycar were finishcd,

4. Conditions on the fishing grounds

Current velocities on the fishing grounds were gencrally slow and the
direction of flow for the most part agrecd with that shom on the current
charts, Currents were for thc most part casterly, and it is thought that
the direction and rate of flow were affccted by the force and direction of
the wind, Surface water temperatures ranged from 2 maximum of 25,2° to o
minimum of 16,8° with an average of 19.1°, At the 100-meter level the
maximum was 20,00, the minimum was 8,99, and thc cverage was 12,59, Vertical
changes in temperaturr were slight 2s compared to the same scason of the
previous yeer., On the third cruisc areas of whitish turbid water were fre-
quently secn north of 34°N,

5. Relationships betwcen schools and signs of life on the sca, bailt-taking
and thc condition of the schools, and weather and currents and bait-taking

There were many sea-birds (commonly called Etori) in the assigned
survey area, but throughout the investigation the Akita Maru caught only 40
albacore, No albacore schools were scen, but small schools of skipjack ~nd
dolphin were irequently sighted, Bait-taking wns generclly good when there
was a slight chop on the surface.

6. Methods of preserving bait and the relationship of freshness to bait-
taking

a., Methods of preserving bait
Frozen squid, mackercl, and sardines and szlted mnckerel 2nd sardines

were used for bait, The frozcn baits were k%Xcpt in o cold storage space
vhere the temperaturc was maintaincd at 59 - 10° below zero. The salted
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baits were just stored in the fishholds, but their freshness ms oxtrcmely
well preserved.

b, Relation of freshness to bait-taking
Schools which bite well will do so even on stcle bait,
¢. Table of data on bait / Omitted from the translation._/

7. Sizes of the largest and smallest albacore taken, and number, average
size, and type of school of the fish taken in the largest single catch

a, Largest and smallest albacore taken

Lergest 6.480 kan 4 shaku 1 sun
Smallest 3.500 kan 2 shoku 8 sun

[l kan = 8.27 pounds 1 ghaku = 0.994 foot 1 sun = 1,2 inches_/
b. Mumber of fish in the largest catch

Six fish taken on May 31 at 35° 03'N, 177° 35'E
c. Average size of fish and type of school

Average weight 3,120 kan; average length 2 shaku 7 sun; the school was
not seen,

8. Mcthods of handling and preserving the catch

After capture the fish were carcfully washed and individuzlly -wrapped
in fish-~-cloth. The gills and viscera were rcmoved from the big-cre and
marlin and after a thorough washing the fish were wrapped in cloth and stowed
in the refrigerated fishhold. Enough crushed ice was hcaped on so that the
fish were not visible and the refrigeration machinery was operated sufficiently
to keep the inside of the hold at cbout zero degrees so that the ice would
not melt, Thc sharks werec gutted and a small amount of crushed ice was put
on them se that they would not spoil,

9. Place and method of salc a2nd valuc of the catch

Place of sale Misaki, Kanagama Prefecture
Method of sale Auctioned according to the rules of the Miszki

fish market
Proceeds from sale ¥ 8,962,73

10. Summary table of thec results of opcrations [POmitted along with a
table of the value of the catch, Essential data contained in Tables 4 and
5 earlier,

11. Opinions on vesscls, gear, methods, and scasons

a, Fishing vessels
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Since the fishing grounds have, as was reportcd in 1938, been shifting
farther away each ycar, at lenst 20 days arce required for the trip out 2nd
back, and it is essential from an economic point of view to incrcnse as
much as possible the number of days spent on the grounds in order to pay
the hcavy expensecs and show a profit, For this reason the vesscl, although
it may be of either wooden or steel construction, should be very scaworthy
and should be 2~ fishing boat especially designed for tuna longline fishing,
of at least 140 tons and 250 horscpower, Furthcrmore, in order to cut dowm
the doys of cruising, a hull typc should be selected which will be able to
put out some speed. If as a result of futurc investigations the value of
the fishing grounds should be increascd, the mothership type of opcrations
should be suitable,

b. Fishing gear

Longlines are thc most suitable gear, Neithor this year nor last
year were concentrated schools seen within tho survey aren, 2nd because
the fishing grounds are so far distant it is difficult to transport live
bait and pole fishing is thercfore impossiblc. If longlines are employed,
it should be possible to toke bige-cycd tuna, merlin, and sharks in zddition
to albacore. There is no objcction to using the same type of longlines as
are in use at present by ordin~ry fishing vessels, The branch lines should
be made about 20 fathoms long and constructed so that they moy be suitably
shortcned if conditions on the fishing grounds rcquirc it. For preservation
of the lines coal tar dye is best.

c. Fishing methods
The methods in use hithcorto arc satisfrctory.
d. Fishing grounds and seasons
Judging from the rcsults of the investigations made this yiar and
last year, in the southern part of Areas I and II there are only a fcw of
the winter schools remaining and these are large fish; our hypvothesis is that

at this scason the fish move north and occur in a froir degree of concentra-
tion in cold wnter zones north of 43° N,
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Report of Results of flbacore Fishing
Ground Development

Iwate Prefecture Fisheries Experiment Station

1, Vessel - Iwate Maru
2, Type of opecration - Albacore fishing ground exploration
3. Outline of operations

First Cruise

The vessel departed Misaki in Kenagawa Prefecture on June 5 and on June
15 arrived at 33° 51'N, 175° 14'E in Arca II vhere the lines were set for
the first trial, Thereafter 14 stations were fished before the vesscl began
its return voyage on June 24, At 7:15 A.M. on July 6 the vessel arrived
at Misaki and thc ecatch was landed and sold. Thc ceatch and the proceeds
of its sale arc shown in the summary table of operatioas.

Second Cruise

After the return to Misaki fishing gear was constructed nnd various
preparations were made, On July 12 at 8:00 A.M, tho vesscl left Miscki and
headed for the fishing grounds, Aftcr nine d-ys and nights of sniling the
fishing grounds in Area II were reachcd on July 21 and the senrch for nlbn-
core was begun. Fiehing opcrations were continued for 10 days after which
the trials were called off nnd thc vesscl headed back to port on July 30.
On fugust 15 at 2:20 P,M, the vessel arrived at Kamaishi where the catch
was landed and sold. Thc cnteh for this cruise and tho proceeds from its
sale were as shown in the table of results, On this cruisc fishing was
done, as indicated by the results of thc preceding eruise, in zoncs of water
having tempcratures of about 13° at the 50-meter level, but the albacore
catch was very small,

Third Cruise

After the completion of the preceding cruise the vessel was docked
for repairs to the hull and fishing gear wns constructed. On September 21
at 5:10 P.M, the vesscl sailed from Kamaishi in Iwate Prefecture ~nd headed
for the offshore areas. On this cruise, in view of th: rosults of the
preceding two cruises, the vessel proceecded gradunlly northcastward from the
zone of 15° surface temperaturcs. The lowest temperature in vhich test
fishing was carricd out was 13.4%, and in the latter part of the cruise
surface temperztures of about 17° were sought. The catch and the procceds
from its sale wer: as shown in the table of recsulis. Albacore fishing 'ms
unexpcetedly good in thc cold watcr zones,

4. Conditions on the fishing grounds

(2) Currents on the fishing grounds wore in gencral comparatively slow with
the highest velocities encountered about 1 knot =nd one-h~1lf lknot the most
common, On the first cruisc the currcnt was southwestcrly one day and
easterly the rest of the time. On the second cruisc the currcnts rere
southeasterly on the eastern side of the survey area and northerly on the
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west side with complex lines of discontimuity. On the first half of the third
cruise the currents werc westcrly, but in the latter part of the cruise the
lines of discontinuity werc complex, the direction of the current wos

diverse, and good albacorc fishing was found,

(b) Water temperature and color

On the first cruise the water temperature and color were extremely
favorable, On the second cruise the surface and middle leyers had lower
temperaturcs than those encountered on the first cruise; the water color
was ordinary. Temperaturcs ranged from 17.2° to 22,0° on the surface,
11.1° to 15.5° at 5) meters, 9.6° to 13.5° at 100 meters, and 8,0° to 14.1°
at 200 meters. On the third cruise the water color was unfavorsble, being
about 3 to 4. Woter temperatures ranged from 13.4° to 17.5° at the surfnce,
9.2° t0 17.5° at 50 meters, 8.1° to 11.5° ot 100 meters, and 6.3° to 2,2°
at 200 meters.

No albacore were taken on the first emise, 67 were taken on the second
cruise, and thc biggest catch, 950 fish, wvas made on the third eruisc. The
water temperatures given above were taken at one end of the lines, Observa-
tions of the surface temperatures while patrolling the lincs showed vearia-
tions of about 0.2° %o 0.5°,

On the second cruisc while fishing ot 42° 12'N, 178° 45.5'E at the
easternmost extremily of this vessel's survey area many schools of small
saury [/ Cololabis §g;;&”7 were seen, They were being pursued by many schools
of albacore, but few wore takon on the lines, With salted scrdines as
bait for pole fishing 11 fish of various sizes were cnught, however, it is
thought that this probably would have afforded good fishing if live bait
had been used.

On the third cruise it appeared that the fish were dispersed over a
wide area without relation to the plankton, and as the vessel moved south-
ward the fishing gradually scemed to improve,

5. Schools and signs of life on the sea, relation of the condition of the
schools to bait-takingz, and thc relation of weather and currents to bait-
toking

(2) Schools and signs of lifc on the sea

On the first eruise therc vere generally few signs of life, only an
occasional bird being scon. (Area III was the liveclicst with many large
schools of skipjack sighted.) During the latter part of the second cruise
and during the third cruise there werc muany birds. The lengline catch wos
better on the third cruise, when no swimming schools were seen, than on the
second cruise, when such schools were sihted.

(b) Relationship of weather and currents to bait-teking
Ordinarily better fishing ms had when the surfrcc of the sea wes
rouzh than when it was calm. Direction of currents hod more effect than

their speecd, and places where the currcats were complexly intermingled

130



appeared most suitable, While this mey have been duc in part to the rich
concentration of plankton, in most cases it was probably that the fish are
most stimulated to bite by a moving bait than by a still onec.

6. Methods of preserving bait ond relationship of freshness to bait-taking

In these operations the baits used were frozen squid (frozen mackerel)
and salted sardines., The frozen baits werc prescrved by opecrating the re-
frigeration machinery sufficiently to keep them from thowing., The szalicd
sardines were kept in a separatc hold., On thc third cruisc 7-momme frozen
squid were used together with salted sardines on the small hooks as bait
for albacore, but their rclative effectivencss was not clcar., As for the
relationship between freshness znd bait-taking, in gcnercl the fresher the
bait the better the catch ratios,

[-The teble of data on bait has been omitted from the translation._7

7. Sizes of the largest and the smallest albacore teken, and the type of
school and the avcrage size of fish tcken in the biggest single cotch

The largest fish taken wos 1 meter long ond woiched 27.2 kg, The
smallest was 44 cm long and weighed 2.45 kg. The bigeest single catch was
165 fish. T:e largest wns 1 meter long and weighed 27.2 kg; the smollest
was 47 em long and weighed 2.86 kg; the average was 73.2 cem long and weighed
8.11 kg.

8. Method of handling and preserving the catch

Large fish such as big-cyed tuna and marlin were opencd up as soon as
they were caught and the gills and viscera were removed, Albacore and other
small fish were stowed in the round. The fish were all thoroughly washed
with sea water, the large ones were wrapped in cloth, the albacore were
wrapped in waxed paper, after which they were laid on the racks in the fish-
holds and envered with enough crushed ice so that the fish could not be seen.
The refrigerators were operated sufficiently to keep the ice from melting.

9, Place and method of sale 2and proceeds

The catch wns sold at Miscki in Kanagawa Prefecture and ot Komaishi
in Iwate Prefecture, The prices and the valuc of the landings are given in
the summary table of the results of operctions.

10. Summary taoble of the results of operations [—Omitted. Sce Tables 4
and 5.

11, Opinions concerning vessels, gear, methods, grounds, and senson

(a) With regard to the fishing vessel, since it should ve economical and
efficient because of the large number of doys reguired for goins to and from
the fishing grounds, the best typc should be a2 boat of the 100-ton class
with czpacious fishholds and thoroughly adequate refrizcration facilities,
Large-scale operations of the mothership type should also bec suitable.
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(b) The albacore longlines were made of No., 10 cotton line with 11 hooks

(3 large and 8 small) per baskct. The trunk lines werc formed of 12 15-
fathom lengths of 7-momme line giving a total length of 180 fathoms. The
branch lines for the large hooks were 7 fathoms long and were made of 9-
momme line. The branches for the small hooks were of 6-momme line and were
2.5 fathoms long. The sekiyama for the large branches was 3 fathoms long
and was made up of No. 28 wire wrapped with No. 4 cotton. The wire leaders
for the large hooks were of No., 28 wire and werc 1,8 fathoms long., For the
small hooks the gekiyama was made up of No, 29 wire served with No. 2 cotton
and was 2 fathoms long. Wirc leaders for the small hooks werc No. 29 or

No, 30 wire 1,8 fathoms long. _The hooks were all tinned iron, the large
ones 4 sun 2 bu [’5.04 inches_7 and the small oncs 2 sun 8 bu to 3 sun 2 bu
/[ 3.36 to 3.8, inches_/ lonz. At the upper end of the sckiyamc of the large
hooks and at the upper end of the wire leader of thc smnll hooks large and
small brass swivels respectively were attached. The float lines were
7-momme Manila 15 fathoms long. The floats uscd were glass balls 10 inches
in diameter.

This a general description of the gear, but float lines of various
lengths were used depending on the water temperaturce at the middle levels
and the depth at which the schools were swimming. On the first cruise
they were 15 fathoms long, 10 fathoms on the second cruise, and 5 fathoms
on the third cruise. There is still room for further research on this
point.

(c) Fishing methods, fishing grounds, fishing seasons

For offshore albacore fishing in the summer season longlines should be
the principal method with pole and line and trollingz as the auxiliary
methods., Arca I is a suitable area ond all research vessels should be
assigned to operate therc, Viewing the totnl results of this investigation,
it appears that in summer the albacore schools keep to zones of fairly low
temperature water. The first and second cruises werc made somewhat too far
south, During the latter part of the third cruisec the catch ratios were
average and the fish weighed as much as 3 kan 580 mommc / 29.61 pounds_7.
There was, however, a tendency for the fish to move from north to south.

The results outlined above moke it thought that the senson extends almest
throughout the whole year,
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Report of Results of Albacore Fishing
Ground Development

Kanagawa Prefecture Fisheries Experiment Station, Misaki Branch

l, Vessel - Sagami Maru
2, Type of operations - Albacore fishing grounds exploration
3. Outline of operations

Survey area Arec. III
Date operations began Moy 13, 1939
Date operations ended Ccitoter 20, 1939

First crulse Mayr 36 S0 Juane 10 Asst., Tech, Tamura aboard
Second cruise June 17 to July 14 Asst, Hattori aboard
Third cruise bug. 26 to Sept. 22 iAsst., Tech, Tamura aboard
Fourth cruise Sopt. 26 to Oct. 16 Asst., Hattori aboard

Note: On the fourth cruise there was 2 case of sudden illness
among the crew cnd the vessel wos obliged to break off
operations after four stations had been fished and return at
high speed te port.

4. Conditions on the fishing grounds
First Cruise

The area investigated on this cruise was between 32° 50! - 36° 30'N
and 165° 30' - 173° E, Distribution of water temperatures was such that as
the vessel proceeded eastward lower temperaturrs werc encountered, In the
vicinity of 172CE, 36° 50'N a point where warm and cold currents mingled
was perceived., Within five to 10 miles tc the east and north the tempera-
ture fell by about five degrees and the water color became unfavorable. The
direction of the current was variable and only gentle currents were detected.
Water temperaturcs were 172 to 19° at the surface, and 15.8° to 17.7° at
50 meters.

Second Cruise

The area surveyed was between 35° - 380 30!'N and 164° - 174° 40'E,
On this cruise the line of 17° surface temperatures mas scen to extend WNY
and ESE from the vicinity of 37°N, 169°E. VWater temperatures in the operate
ing area were 16.4° to 19.5° at the surfacc, and 14,20 to 18,7° at 50
meters. Transparcncies were 14 to 22 meters and gentle northeasterly
currents were observed.

Third Cruise

The area surveyecd was between 40° 30' - 44° 20'N and 166° 20! - 173°E,
In the western part of this area the water temperatures were comparatively
high, but as the vessel proceeded eastwurd within the arca the temperaturcs
generally dropped, especially marked changes being measurcd at the 50-neter
level, Water temperatures in the survey area were 17,7° to 22,5° at the
surface, and 9,5° to 15,5° at 50 meters. Transparencies were 16 to 26 meters
and there were gentle northerly currents on the surface,
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Fourth Cruise

The survey area was between 42° 22' - 44° 24'N and 163° 30! - 1690 34!
E. Temperatures were 14,3° to 16,7° at the surface, and 7.1° to 11,7° at 50
meters. The water color was rather unfavorable, transparencies werc from
10 to 18 meters. No current was perceived.

5. Relationship of weather and currents to schools and bait-toking

Throughout all four cruises few albacore were taken and few data are
available so the fishing situation cannot be made clcar, however, judging
by the area covered by this year's investigations thc catch rates appear
to be better when the sky is overcast and therc is some wind and a sea
running. During the whole period of the investig~tions no albacore school
was seen at the surface, and the catch on the longlines wmas sparse. On the
fourth cruise there were some sets where the catch rate was comparatively
good, but the ca’ch was spotty and it appearcd thot the schools were small,
On the fourth cruise some fish werc taken on the trolling lines, but the
schools were sparse and the fish did not toke the bait well,

6. Methods of keeping bait and relation of freshness to bait-taking

Three types of bait were used - frozen squid, frozen sardines, and
salted sardines. The squid were kept in containers holding 80 to 100 and
were placed under the ice in the ice boxes, The frozen sardines, which
were packed 200 to the boxy werc similarly stored. The salted sardines,
in containers of 200 or 300 fish, were stowed in deck leockers, Because of
the lack of refrigeration machinery on this vessel, cver 2 long period of
time the frozen squid and sardines came to be in a poor state of preserva-
tion, The squid could be used for about 20 days after leaving port btut they
could not be prevented from turning red. The frozen sardines did not kcep
well on a long voyage., Their bcllies burst and they were not as effective
in actual use as the salted fish, however, it is thought that they are
more attractive tn the fish than are salted sardines.

[ﬁA table of data on bait is omitted here._7

7. Sizes of the largest and smallest albacore taken (Weights, lengths) and
the number and average size of the fish taken in the bigyest single catch

Tho largest fieh taken was 3 shoku 6 sun 5 bu [PB fect, 4.2 1nchbs_7
and weighed 7 kan 800 momme 64 81 pounds_?p— The smallest was 1 shoku
6 sun 5 bu / 1 foot, 6.6 inche _7 long and weighed 900 momme / 7.4 pounds_/,
The biggest single catch was 47 fish, the average weight t of vhich was 5.8
pounds and the average length of which wms 1.7 feect,

8. Methods of handling and preserving the freshness of the catch

Immediately after capturc the albacore were wfapped in sulfite paper
and muslin and stowed with ice in the icceboxes, Other tunas werc opencd
up and gutted immediately after capture, They were then washed, wrapped
in sulfite paper and muslin and stowed in ice.
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Place of sale - Misaki-machi in Kanagawa Prefecture
Manner of sale = Sold by written bid at the Misaki fish market

10. Summary table of the results of operations [—bmitted from the transla-
tion,

11, Opinions concerning vessels, gear, methods, grounds, and seasons

The results of two years of investigations indicate that fishing boats
which take part in the summer albacore fishery must have great cruising
range, They must be able to operate at least 4,000 miles off shore and to
remain on the grounds for 15 days or more, For these reasons vessels of
the 250-ton class or larger would be ideal.

It is believed that with large vessels therc would be no limit to the
fishing season, however, for vessels of 200 tons or smnller it is believed
that the perind from the latter part of August to the latter part of October
will be the most suitable fishing season since it appears that during this
period the schrols tend to move into the western part of the North Pacifie,

The rcsults of investigntions in Area III indicate that since the
albacore are generally small, better cateh rates are had using small hooks,
Hooks 2 sun 8 bu /. 3.36 inches_/ or 1less in length seemed to be suitable,
however, it has not been possible on the basis of the data from two years!
investigations to determine whcther or not many small albacore migrnte into
Area III, Furthermore it appcars that more study is required with regard
to the size and length of trunk lines and branch lines, the length of
float lines, and so forth.

12, Other items considered neccessary

Since the distribution of water temperatures in the areas covcred by
the exploration of albacore fishing grounds is cxtremely complex, it appears
that one help toward the zttainment of the objectives of theso surveys would
be for the fisheries guide vessels to maintain a clese radio liaison with
each other in order to transmit information concerning the distribution of
temperatures at the 50-meter level and other essential items which might
serve as data for the selection of fishing grounds.
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Report of Results of Albacore Fishing
Ground Development

Mie Prefecture Fisheries Experiment Station

1, Vessel - Kamui Maru
2, Type of operaticn - Albacore fishing ground exnloraticn
3. Outline of operations

First Cruise

At 8:30 A,M. on June 10 the vessel sailed from Hamashima and headed
for Misaki in Kanagawa Prefecture to take on bait and ice. She arrived
at Misaki the followin; day, the 11th, at 5:30 A.H. an? leaded 30.8 tons
of ice, 12,550 salted sardines, end 2,960 frozen squid. A4t 10:05 P.M,
the anchor was weighed and the vessel headed for the fishing greunds for
the first phase cof the survey, Tith 2 following wind and 2 calm sen the
fishing grounds were rcached on the 19th and operations were immediately
begun, Fishing, continued for 10 days and on the 29th the vessel “e;on its
return voyage, arriving at Misaki on July 6 at 8:18 A.M.

Second Cruise

On July 8 8,100 salted sardines, 2,000 frozen souid, 1,500 frozen
saury, and 25.1 tons of ice were taken abenrd and at 11:00 P.M. the vessel
weighed anchor and departed Mis~ki for the second cruise., The fishing
grounds were reached on the 15th and vDerntlrnu were be:un at cnce., The
vessel operated for 8 days between 164° = 170°E and 37° - 39°N. The re-

turn voyage wos begun on the 23rd and she arrived hack at Misaki on July 31,

Third Cruise

On August 25 at 10:00 2.M, thc vessel sailed from Misaki for her third
cruise., There were 2,000 fronzen squid, 1,500 frozen saury, 11,000 salted
sardines, and 28 tons of ice aboard. The vess~1 arrivesd on t*b fishiny
grounds on September 1 and began ooerutlrns on the 2nd, Fishin: wns

carried on for 13 days between 166° and 171° E Durins the first nart of
this period the vessel oncrated in the v1c*n1ty of LBON but later she
moved south and fished between 40° and 41°N. The return voyagce was Lezun

on the 19th with arrival ot Misaki on September 28,

On this cruise the line-hauler broke docwn on the first day of opera-
tion and, therc tein: no prospects of repairing it, the lines were there-
after hauled by hand. For this reason four of the 17 days enent nn the

fishing grounds were devoted tec rcsting, On this cruise the first alkacore
¥ b ?

19 fish (three of them shark-eaten), were taken,
Fourth Cruise

On October 2 2,990 frozen squid, 10,150 salted sardines, and 27.6
tons of ice were locaded and at 4:30 P.M. the anchor was weighed and the

vessel headed for the fishing grounds. She arrived on the grounis on
October 10 and commenced fishing immediately. Fishing wms carried on for
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4 days in the vicinity of 163° - 164°E, 43° - 45°N after which the vessel
moved south and operated in the arca around 38° - 42°N, 166° - 169°E. The
vessel fished for 12 days and the return voyage was begun on the 23rd
with arrival at Misaki on October 31, The line-~hauler broke down on this
voyage also and the lines were hauled by hend so that out of 14 days

spent on the grounds 2 days were devoted to rest. On this cruise 420
albacore were taken,

4. Conditions on the fishing grounds
First Cruise

Fishing was done between 164° - 168°E and 33° - 35° 30'N. Surface
water temperatures in this area ranged from 18° to 20° and the difference
from the temperatures ot the Z00-meter level ranged from 2.2° to 6,3°. A4t
the same time last year (first cruise) the difference between the surface
temperature and that of the 200-meter level was 2,1° to 4.8°. This year
the temperatures at the lower levels were generally low, During operations
the currents were practically uniformly SE - ESE with velocities of about
1 knot, The water color was favorcble and transparencies were 20 - 28
meters.,

Second Cruise

Surface water temperatures on the fishing grounds showed no great
difference from those of the precvious year at the same season, ranging
from 19° to 23°, The differcnce between the temperatures at the surfsce
and at the 100-meter level was 9° - 10°, The currcnts were mainly E to
ESE with velocities of about 1 knot. In the vieinity of 165° - 166CE,
37° - 380 30'N there were many lines of disconiinuity, but the surface
was generally calm. Driftwood was seen from time to time around 370 50!'N,
168° 20' - 50'E and there were many schools of delphin, Thile patrolling
the lines large schools of skipjack were occasicnally seen, These fish
took the bait extremely well and in three attempts at fishing them with
salted sardines for chum and artificial lures on the honks 5,000 fish were
taken.

Third Cruise

In the operating arca between 166° - 171°E and 40° - 44°N the woter
color mas generally unfavorable with a whitish tinge. Surface temper-tures
were 17° tc 21° and the currents were gentle, East of 169° therc were NNE -
ESE currents with velocities of about 1 knot. In the areas in which the
vessel operated west of 169° almost no currents were perceptible,

Fourth Cruise

In the operating area around 163° - 164°E, 43° - 45°N the water was
generally whitish and the currents were extremely gentle with a N - NE
direction. Water temperatures were 15° - 18° on the surface and 10° - 12°
at 50 meters, with differences between the two levels of 40 - 6°, Transe
parencies were from 19 to 22 mcters, Farther south arcund 166° - 169°%,
38° - 42°N the water color was generally favorable and the currehnts were

137



practically imperceptible, Surface water temperatures were 17° - 20° and
the differences from the temperatures at lower levels were comparatively
slight. Transparencies were generally great, reachiny 23 - 27 mcters,

5. Relationships of weather or currents to schools and bait-taking

No albacore were taken on the first and seecnd cruises. On the third
cruise 19 albacore were caught (three of them shark-eaten), and on the
fourth cruise 420 were taken. There were no elear days durin; fishing
operations on the third cruise. Of the six days on which fish were
caught, three days were halfeclear and three days were overcast, The
relationship between weather and bait-taking is not clear because the
catch was so small,

Of six days when fish werc caught there was an ESE current one day,
NNE currents on three days, and practically no current on the other two
days. The results of this cruise make it appear that the albacore are
most plentiful north of 43°N, and the catch ratios were best where the
surface temperatures were around 17° and those at 50 meters around 8°, On
the fourth cruise a total of 420 albacore were taken, most of them on
cloudy days, with clear and rainy days next best in that order, On a
perceatage basis gloudy days accounted for 65% of the whole catch. There
were no bright olear days on this cruise. Practically no current was
perceptible during fishing operations, Albacore were abundant in the
vicinity of 163°E, 43°N.

6. Methods of keeping bait and the relationship between freshness of bait
and baitetoking

The baits employed were salted sardines and, for the large hooks,
frozen squid and saury. They were all stowed in the original hnxes in the
fishholds and were packed in crushed ice. The required amount of bait
was taken out each time it was to be used, and the bait remained compara-
tively fresh, The relation of the freshness of the bait to its acceptance
by the fish is not clear, however, the results of using bait made from
frozen squid indicate that the fresher it is the better the fish bite on
it. Frozen saury were tried for use on the large hooks, but compared to
frezen squid the eatch ratios were ﬁvor and the lines were brought in
with the baits almost untouched.

[_A table of data on bait is omitted from the translation here._7

7. Sizes (length, weight) of the largest and smallest albaeore taken and
the number and average size of the fish taken in the biggest single catch

Largest 1 meter long 15.750 kg
Smpllest 48 cm long 2,437 kg

The biggest single catch was 200 fish, the average weight of which
was 3,575 kg.

8. Handling and preservation of the catch
The albacore were individually wrapped in waxed paper after capture
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and stowed in ice in the fishholds, Other tunas were opened up and gutted
immcdictely afer cophure, tacn vashed, filled with ice, wrapped in
muslin, and stowed in ice in the fishholds,

9. Place and manner of sale

The catch was auctiocned hy written bids at the municipal fish market
at Misaki in Ksanagawa Prefecture.

Proceeds of sale First Cruise ¥ 1,028,13
Second Cruise 2,375.,84

Third Cruise 3,334.07

Fourth Sruise 2,642,838

Total 9,354,92

10, Summary table of the results of operations / Omitted from the trans-
lation, See Tables 4 7nd 5 earlier._7

11, Opinions concerning vessels, gear, methads, greounds, and seasons
a. Fishing vessels

For operating in Area IIT a vessel cf the 130-ton class is suitable,
It must have fuel and water tarnks which yive a cruising ronge sufficient
for the trip out and back and 10 - 15 4eys of operation on the grounds,
Becauss the fishing takes nlace during the summcr 2nd the cruises are
long, there is considerahlc loss of ice by melting so noturally gond ine-
sulation is necessary.

b. Fishing gear

When the gear was put into cctual use, the following changes in the
disposition of the branch lines werec made on last year's gear:

Last Year This Yeer
2 large branches 3 large tranches
9 small branches 6 smell tranches
ramie leaders on small No.29 wire lenders con small
hooks, 30 strand hooks, 9 straond

"ith the trunk lines of longlines water rcsistance is a eonsidera-
tion to some extent, but if strong Manila line is uscd with only the
branch lines being mede of 8 - 10 mommg cotton the line shculd be sitis-
factory. For catching alhacore, “ranch lines of € memme cotton are
adequate, Last year the leaders for the albacore heonks wore made of 36
strands nof ramie, but they werc brokcn in many cases by small big-eyed
tuna so this year they were replaced with nine strands of No. 29 wire
twisted together. t is thought best to use ¢~21 tar dye with only the
cotton branch lines bein; dyed with cutech. On 2ll of the cruises the
float lines were adjusted to lengths of 8 or 12 futhems, and "chemical
tubes" were attached at the lower end of the sekiyama of the large hook
branch at the center of each trunk linc to measure the depth, The depths
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ranged from 56 to 83 meters and werc commonly around 70 meters, but the
depth appeared to make no grect difference in the catch., 4 grarh mas
drawn on the basis of these "chemical tube" depths to show the hypethetical
depths of the albaccre hooks. /An attempt to find the water temperztures
near these hnoks from the measured vertical distribution of temperatures
gives the following results:

[ A tatle is inserted here; sec next page of translation._/

Judging from these dota the most fish are taken in waters of 8° to 13°
temperature, and it can be seen that the albacore'!s hakitat covers waters
of rather low temperature, (See appended tables)

c¢. Fishing methods

On the third and frurth eruises, when albaccre were taken, most of
the fish were caught on longlines. Pole fishing was tried only two times .
on the fourth cruise (tcking 114 and 16 fish). The trolling lines tnok
18 fish on Octcber 11 and 4 fish on the 13th. In the previonus year's
investigations live bait was carried, but this year, in order tr increase
the ice-carrying capacity, none was taken 2long. Sclted sardines were
adequate for pole fishing, but it is thought that better results would
have been ohtained with live bhait.

d., Fishing grounds

It would be of great value in fishing if it were possibhle to have a
knowledge of oceanographic conditions on the fishing grounds throughout
the whole operating period, Thevrefcre it is theught that it wruld he of
great benefit to the planning of oncrations if uzrrangoments crull be
made to have each vessel enter detailed notes concerning the surface water
temperatures on its track chart for each cruise, anrending a tabhle of
observations, and transmit this information rapidly to the fisheriecs
experiment stations of each of the eccoperatiny prefecturce,

e, Fishing seasons

The period from May to Octcber in which this year's survey was car-
ried out is suitable, but if possible it weuld be desirable te start
out in April so that the hosts eruld be on the fishin. grounds inthe
early part of May. The nccessity for this is scen in the fact thnt even
in Area III the Musashi Maru and the Segami Maru took a fair number »f -
albacore in Mny. These are considered to be the remnants of the winter
albacore, but it appears necessary to investigate the miyrations of the
albacore during the perind between thc winter secson and May.

In the course of the Kamui Maru's operations in the middle of Cctober
it appcared from the fish themsclves nnd from the oceanngraphic concdi-
tions that the fish teken in thz first part of the oper-tions werc summer
albacorc while those taken in the latter nart of the cruisc when the vessel
movecd farther southward were winter albacore. For examplc, the fish
taken in the first part of the operaticns werc small (it may be premature
- to judge that all small fish are surmer albacore, however, this is assumed

140



/3893 G Jnoqu = suoy3zg owoamauh*lw

a
'

(43 L°TT - 3°0T 3°LE - 0°0¢ 0°99 8 ET~-0T | u
Ye T°€T - 9°TT 9°€9 - 72V £°€g 8 oT-0T q3Ino4
[ Y02 - £€°61 GLG - 3°LE 3°6L 8 8=6 n
€ £°6 - 6°4 0°0§ - 3°7¢ 8°L9 8 9-6 u
1t $°6 - 08 1°29 - 6°07 L°9L ct -6 PITYL
UStJ S50X95D sI1935d m sxajall »Suogyad
ueyu], SYOOH JO UOT3TSOd 3T | S3OOH °I00BQTY | 9qnJ, TSOTWeY) | SouTT 3TOTd

ax000qTy samjoxadusy, 1oy | Jo 28usy ydeq ! Jo madeqg Jo y3ust ojeq ;¢ 9sSTNID

/Tuesel odei 100vqTY UOTUy 38 syided persurisy Jo 9TqeL_J

141



on the basis that these fish were of the same size as those taken on the
third cruise) and they were taken in wnters where the water color was
bad and the differences hetween the temperatures at the surfacc and at
the 50, 100, and 200 meter levels were grecat, During the latter half of
the operations the water color was generally faverable, the differcnce
between the water temperatures at the surface and at lower levels was
small, and the oceanographic conditions resembled those found on the
winter tuna grounds (see the appended table of the vertical distribution
of temperatures on winter tuna grounds). TWhat was attempted was to carry
on operations covering the end of the summer albacore and the beginning
of the winter albacore as well as both fishing grounds (north and south).

There follows an example of the vertiecl distribution of water
temperatures on the winter albacere grounds (taken from cbservations mede
aboard the Kamui Maru in 1937 and 1938).

[F?our graphs of the distribution of surface water temperatures have
been omitted here because the curves were not clearly identified,



[fvertical Distribution of Water Temperatures on Albacore Grounds_7

1937
Date | Fishing Ground Srface . Temperature | Temﬁg;ature
% Tempsrabure @ at 50m i at 100m

- 7 T

12-18 | 159°48tE, 35°31'N 16.7° I 16,5¢% ' '16.4°
12-19 | 159°48'E, 35°31'N 17.3 L2 16.4
12-20 | 165°02'E, 36°35'N 18.2 18.2 18.0
12-21 | 165”734'E, 37°28'N 18.4 18.4 18,1
12-22 | 165°25'E, 37°15'N 17.6 17.3 16,7
12-23 | 165°52'w, 37° 32'N 17.8 17.8 17.3
12-24 | 165°18'E, 36°50'N 17.8 17.2 16.7
12-25 | 163°%0'E, 36°00'N 18.0 18,2 18.2
12-26 | 162042'E, 34°54'N 18.1 18.1 18.0
12-27 | 154°10'E, 34°54'N 18.3 18,2 18,0

1938

10-1; | 166°12'E, 34°26'N 19.1 19.1 19.1
10-15 | 166°26'E, 34°32'N 19.1 19.1 19,0
10-16 | 165°35'E, 34°35'N 18.4 18,2 17.8
10-17 | 166°37'E, 35°%7'N | 18.1 17.6 17.1
10-18 | 166°%0'E, 34°45'N 18,8 18.2 | 18.0
10-19 | 166°25'E, 3,°55'N 19.0 19.1 18.6
10-20 | 166°24'E, 34°59'N 19.0 18,9 13.2
10-21 | 166°48'E, 35°25'N | 18,4 17.8 17.9
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Graph of Assumed Water Temperestures at the Positions of
Albvacore Hooks
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Report of Results of Albacore Fishing
Ground Development

Tokys District Fisheries Experiment Station, Oshima Branch

1. Name of vessel - Musashi Maru
2. Type of operation - Albacore fishing ground exploration
3. Outline of operations

Repairs to the hull were begun early in April, All hoste was made,
but because of the current situation the work took an unexpectedly long
time. Prepnrations for fishing were at last begun on Moy 5, and in the
159 days before everything was sccured on October 10 four cruises were
made. Beginning on May 5 the fishing gear was asscmbled, dried, and dyed.
On May 10 bait and ice were taken aboard and thc compass error was measured,
On M~y 11 the vessel departed Misaki for its first cruise,

First Cruise

The vessel sailed seven days and nights after leaving Misaki and
arrived on May 18 on the fishin: grounds of ir:a III where it immediately
begar: fishing operations. The position of the first ground fished was
300N, 165° 46'E, but no albacore were taken there so the vescel procecded
on a course to the northeast scarching for suitnble water temperatures,

Later at 35° 37'N, 172° 09'E eight albacore werc taken, after which
the vessel c¢ontinued to scek suitable water temperatures. On Moy 23 in an
area with a surfzce temper-ture of 17° a school zccomnanicd by countless
birds was seen, and since the fish bit on the trolling lines, longline
operations were immediately begun. Thile patrolling the lines albacore were
. 8een swimming near the surface. They were chummed in to the boat with
salted sardines and 112 fish were taken with poles., When the lines were
hauled in there were 124 fish on them, making 2o total of 236 fish, It is
thought that if live sardines had been available several thousand albacore
could have been taken at once, and it is extremely regrettable thot no live
bait was carried,

Later operations produced no albacore and after 11 days of fishing the
vessel turned back, reaching Habu Harbor on June 8. The vessel arrived
back at Misaki on June 9, sold its catch, and then began tc repair fishing
gear,

Second Cruise

With the gear all in nrder and »ait and ice loaded aboard, the vesscl
sailed from Misaki on June 15 and after putting in at Habu Harbor procceded
straight to the fishing grounds. The fishing grounds in Area III were
reached on June 23 and thercecafter fishing continued for 11 days., There was
generally little change in temperature on the fishing grounds. Operations
were halted on July 7 and the vessel begon its return voyage. After
steaning for seven days and nights, the vessel reached Miscki on July 14
where it landed and sold its catch,
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Third Cruise

After the completion mf the preceding cruise the fishing gear was put
in order and repairs were made to the hull, On July 21 ice and bait were
taken aboard and the following day the vessel sailed from Misaki, Bad
weather was encountered off Nojimasaki and the vessel took refuge tempo-
rarily at Tateyama., On the 24th she left Tateyama and headed directly
for the fishing grounds, arriving on the fishing grounds in Area III
after seven days and nights of steaming. At first the vessel proceeded
northward from 39° 38!'N, 1563° 1S8,5°E on a north-by-east course in search
of zones of suitable water. Many birds were seen at 44° 03'N, 164° 10'E
and the lines were immcdiately set, but there was no catch other than some
sharks / Isurus gggggh/g A set wus made on August 2 at 420 25.5'N,
165° 23'E, but just as in the preceding set orly Isurus nasus were taken,
Seven more stations were fished between 420 and 38T 39iN after which the
vessel began its return voyage on August 10. After steaming for ten days
aud nights she arrived on August 23 at Misski where the catch was landed
and sold. On the way back a low of 742 mm was encountered at 36° 20'N,
152° 49'E and the vessel put out a sea-anchor and remained hove to for 24
hours.

Fourth Cruise

After returning from the preceding cruise, repairs were made to the
fishing gear, On August 28 ice and bait werc taoken aboard and on the 29th
the vessel departed the Misaki base for the fishing grounds. After seven
days and nights of steaming she arrived on the fishing grounds of Area III
and began fishing September 6 at 43° 15'N, 167° 19'E with a wmter tempera-
ture of 17°., Thereafter seven fishirg trizls werc madc in the area between
43° and 440 20'N and 167° 2.5' and 174° 33'E with surface water temperatures
of 15.5% to 17.5C, however, the albocore catch was not very good, Finally
trials were made at 400 43'N, 170° 40'E and at 40° 41N, 170° 51'E, and
then on September 17 operations were ended and the vesscl bepsan its return
voyage. She arrived back at Misaki on September 28 and on the 29th thre
catch was landed and sold, During the trip beck signs of an approaching
typhoon were cnecountered at 37° 33'N, 1520 56'E and the vesscl hove to,
After reaching Misaki repairs were made to the fishing gear, ond on
October 10 the albacore fishing experiments were at an end.

4. Conditions on the fishin: grounds
First Cruise

In the area covered by this cruise the surface temperatures ranged
from 17° to 18,1°, The maximum variation between temperatures at the surface
and at 50 meters was 2,59 with an average of 1.6°, Currents were generally
weak, with a maximum velocity of 1.5 knots and no strong currents, On the
fishing grounds the currents were somewhat complex and lines of discon-
tinuity were encountercd from time to time.

Second Cruise

On the fishing grounds of this cruise the surface temperatures ranged
from 18,4° to 220, A search was made for suitablc watcr, but there was
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little variation in temperzturecs and the greatest difference betwecn th-
surface and the 50-meter levcl was only 3.4°. Currents were strong and
their general direction was northeasterly.

Third Cruise )

At the beginning of this cruise the vessel proceeded from 39° 38'N
on a north-by-east course in search of suitable water. North of 43°N the
water temperature fell sharply, there were few zones of suitable 17° to
18° water, and cold zones of 13° to 15° water predoninated, The effect of
the cold currents was thought to be great.

Fourth Cruise

The currents were gentle on the grounds betwean 43° and 44° 30'N and
167° and 174°F and only a slight northeasterly flow could be detected.
4 search for suitable water was made, but few variations in temperature
were encountered.

5. Schools ond signs of life on the sea, rclationship between the types
of schools and bait-taking, and the relationship between weuther znd current
and bait-taking

On the first cruise many flocks of birds werc seen at 36° 25'N, 172°
29'E in an area with a 17° surface temperature. The lines were immediately
set, and while patrolling them a school was seen swimming close to the
surface. An attempt was made to fish the school with noles, but the fish
were movin,; fast and snlted sardines were used for bait, there being no
live sardines aboard, and as a result it was impossible to hold the school
alongside for any length of time. On the other cruises few birds were
sighted and no albacore were secn in the water. The currents at the
surface and et the level at which the fish were swimming were not the same,
and therefore even when a zood fishing sround was once discovered it was
extremely difficult to know how far to zo and in what direection in order
to set the lines on the following day.

6. Methods of keeping bait and the rclationship hetween freshness and
effectiveness of bait

Before sailing the insides of the fishholds were thoroushly cleaned
and clean straw mats were spread in them., Approximatcly the lowcr one-
third o2 a hold wns then filled with crushed icc ond the boxes of frozen
squid were shtowed on top of this layer. Morc cruehed ice as heaped on
top of the bait to a level of about two~thirds of thc czpacity of the hold,
The hoxos of salted scrdines were then plﬂced on ton of this layer and
car=inily covercd with several layerc of siraw mats, The inner 2nd outer
hatch covers were put on and covered tightly with a tarpaulin so that no
sea woter could leak in. There was, howcvcr consideratle loss of ice by
me’tirg, ond at the end of thz survcy the 1ccholw were inspected and found
to noed repairs. Vhen the vessel was undergoing repairs, ths rotten
portions of the nartitions were repleced and the inadequately insulated.
places were all fixed.

[ﬁA table of data on bait has been omitted from the translation here._7
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7. Sizes (weights, lengths) of the largest and smallest albacore %cken,
and the nmumber token in the largest single catch

Largest 21,38 kg 1.03 meters taken May 22
Smallest 431 0.47 taken May 23

The largest single catch was made on the first cruise on May 23 when 236
fish with an average weight of 9.8 kg were taken.

8. Methods of handling and keeping the catch

The fish were thoroughly cleaned and the dirt removed from the outside
of them. They were then wrapped in waxed naper and packed in crushed ice
in three tiers so that they were completcly covered with ice. Boards
were placed between the layers of fish to keep them from pressing on each
other and to give the ice a chance to work most effectively.

9. Place, proceeds, and manner of sale

The catch was sold at Miseki in K-nagawa Prefecture ot auction by
written bid. The total value of the landings from all four cruises was
¥ 10,010.39 and the total proceeds renlized were ¥ 9,309.69.

10. Summary table of the results of operntions / This tble has been
omitted from the translation, The essenticl data appear in Tables 4 and 5&7

11, Opinions concerning vessels, gear, methods, grounds, and seasons

’

a, Fishing vessels

Since the vessels are to operatc in distant mwaters, the first principle
is that they should be strong. The period covered by this survey was a
comparatively calm season and there was little fear of danger from bad
weather, but the fishing grounds are about 1,600 miles from the hase,
and it requires over 16 days for the trip out and back so the boats must
be correspondingly equipped with cargo capacity and frcilities for the
preservation of the catch so as to be able to increase the mumher of deys
spent in operations on the fishing grounds, fccorlin;ly the capacity of
the fucl tanks must be increased and the insulation of the fishholds must
be perfected. In view of these facts, the Musashi Maru wms provided with
as much additional fuel capacity as her hull could stand without being
weakened and the icechold which had the peoorest insulation was repaired.
It is thought that ideally the vessel should be of 180 tons with 360
horsepower and, since the operating period is during the summer, she shouldl
be equipped with effective refrigerzation machincry.

b. Fishing gear and methods

The main fishing gear is the longline, but pole~fishing and trolling
gear should be prepared for use, particulerly as it sometimes happens
that dense schools swim near the surface and can bc advantageously fished
with pole and line methods. On vessels like this one, however, there is
the drawback that because of the small capacity of the holds, when live
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bait is carried the amount of ice which can bec carried for preserving the
catch is diminished.

c. Fishing grounds and seasons

The best fishing grounds are probably those where the surface tempera-
ture is 17° and the temperature at 50 meters is about 11°, but the range
of migration is limited to small scattered areas and the schools are
small. It is thought that at times the schools congregate densely near
the surface and at times they come to the surface in pursuit of squid
and small fish., The schools swim at rather high speeds and it is believed
that it would be most effective to chum them in to the boat and fish them
with poles, however, since the range of occurrence of the schools is
small some difficulty is found in searching for them. As for the fishing
season, it is thought that the designated operating perind is adequate.

(4) Summary

(A) General Aspect of the Distrihution of mter Temperatures and Specific.
Gravities (see Charts of Monthly Isotherms and Isctones) from the First Ten
Days of May On

Opcrations were begun Moy 18 ond during the month of May the operat-
ing vessels covered the whole area, with 5 vessels between 32° and 37°N
This was about 4° of latitude forther north than the operating area of the
previous year, The surfnce water temperatures ranged from about 17° in
the north to about 20° in the southern pert of the aren, or a slope of
about 3° in 6° of latitude. This was about twice as gentle a slope as was
seen in the previous yecar, Just as in the previous year, the temperature
profiles in the eastern and western parts of the area were roughly parallel,
The zones of 17° - 19° water appeared to follow rouzhly the line of 350N,
A3 for the vertical distribution, the tempercatures at 50 meters were 20
lower than those at the surface, those at 100 meters were 1° lower than
those at 50 meters, and those at 200 meters were 1° lower than those at
the 100-meter level. At each level the north-scuth and east-west pro-
files had roughly the same slope as the surface temper-tures. The dis-
tribution of speeific gravities in the surfzce waters wes lower in the north
with a figure of 2600 in the southern part of the arez, At the 50-meter,
100-meter, and 200-meter levels the lowest values were in the east, with
2540 to 2580, 1In the southern part west of ahout 170°T values of 2620
were obtained and differences were seen between the surface weters and
those below the 50-meter lovel,

June

Eight vessels were in operation during this month and they covered
roughly the area between 32° and 38°N, Surface temperatures in these
waters ranged from about 17° in the north to 199 - 20° in the south,
showing & slope of about 3° in 6° of latitude. Vhen comparced with the
water temperatures at the same latitudes in the last 10 days of the pre-
vious month, they showed n rise of alout 1°, ond the zone of 17° - 19°
water had moved northward about 20 of latitude from its position of the
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preceding month so that it was distributed in the vicinity of 37 A,
Except for some complexities in the neishborhood of 167°E and 176°E, the
isotherms ran approximately parallel in an east-west direction,

Temperatures at the 50-meter level were about 2° lower than those =t
the surface. No great complexity was seen at this level; the slope was
4° of temperature in 4° of latitude, and the east-wost profiles were
roughly parallel.

At the 100-meter level the temperatures were about 2° lower than
those at the 50-meter level, and there were some complexities in the
vieinity of 178°E, The slope was 2° in 3% of latitude and the east and
west profiles were approximately perallel,

Temperatures at the 200-meter level were about 1° lower than those
at the 100-meter level and the slope was generally the same.

As for the distribution of specific gravities, ot the surface there
was a boundary at about 35°N, north of which the values were low, with a
figure of 2550, while to the south higher values to 2600 were found. The
distribution at the 50-meter, 100-meter, and 200-metcr levels was roughly
the same as that at the surface, but at the 50-meter level water with the
rather high chlorinity of 2620 was encountered east and west of 170CE.

July

Eight vessels were in operation during the month and they covered
the area between 33°N and 43°N in fAreas I and II, while in Area III they
were between 34°N and 40°N. 1In Areas I and II the surface temperctures
ranged from 17° in the north tc 22° in the south for a slope of 5° in 10°
of latitude. The zones of 17° - 19° water showed a rapid northward move-
ment of about 5° from their position of the previous month, placing them
in the vicinity of 42°N. In Area III the surface water temperatures
were 20° - 21°, somewhat higher than at the same latitudes in the other
two Areas,

At the 50-meter level the temperaturcs showed a marked irep of 5° -
6° from those at the surface. In freas I and II the slope mas a gentle
one of about 7° in 10° of latitude, but in Area III thore wos a steep
slope of about 6° to 3° of latitude, Eost and west the profiles were
roughly parallel,

Temperatures at the 100-meter level were 1° - 3° lower than at 50
meters, At the 200-meter level they were 1° lower than at 100 meters.
The slopes at these levels were approximately the same as at 50 meters.

Specific gravities at all levels were around 2500 in the northeastern
part of the area and 2600 in the southwest,

Mugust

Five vessels were operating during this month, Most of them were
close to the parallel of 45°N cnd a few were on the south side of 40°N in

153



the neighborhood of 175°E. Surfoce temperatures ranged from 16° to 21°
between 45°N and 40PN giving a slope of 5° for 5° of latitude., The
eastern and western profiles were roughly parallel. There was 2 wornm
zone of 25° in the vicinity of 38°N, and a cold zone with a temperature
of 13° in the northwestern corner of the area. The zones of 17° - 190
water had moved northward 2° of latitude from their position of the pre-
vious month and were in the neighborhood of 44PN, This renresznts a
shift of 1° to 2° of latitude northward over the previous year.

The temperatures at the 50-meter level were 5° - 6° lower than those
at the surface, and those at 100 meters and 200 metcrs were each one
degree lower, At each level the slope was 3° of temperature to 4° of
latitude, and the easte-west profiles were roughly parallel,

Specific gravity values in the surface waters were 2450 in the north-
western part of Area III and 2500 at the northern edge of Area II.
Throughout the whole area the value of 2550 followed roughly along the
parallel of 43°N. fcross Arecas II and III there was highly saline water
of 2700 north and south of the parallel of 38°N, The 50-meter, 100-meter,
and 200-meter levels all showed the same tendency toward higher chlorini-
ties in the southern part of the area and lower values to the northeast.

September

During this month there were seven vessels in operation, all of them
between 40° and 45°N Surface water temperatures ranged from 14° tc 219,
giving a slope of 7° of temperature in 5° of latltude. The profiles
were roughly parallel east and west, The zones of 17° - 19° water showed
a tendency to move somewhat southward in this month, and were located in
the vicinity of 43°N, In the neighborhood of 45°N, where the water tem-
perature had been 16° in the prcceding month, temperatures of 14° or 15°
appeared in places,

Temperatures at the 50-meter level were 5° - 6° below those at the
surface and went down to 9° in the north and 15° in the southern part of
the area, The temperature profiles were roughly parallel to the east
and west on both sides of a complex formation in the vicinity of the 180th
meridian,

Temperatures at the 100-meter level were 1° lower than those at the
surface, and those at the 200-meter level were 2° lower than the 100-meter
level,

At all levels there was a tendency for lower specific gravities to
accompany lower temperatures, but in general the values were higher in
the east and lower in the west.

First Ten Days of October

Six vessels were operating during this period, most of them between
40PN and 45°N with a few of them in the nelghborhood of 399N, The surfoe
water temperatures ranged from 15° o 18° giving a slope of 3° for 7° of
latitude, and the east-west profiles were roughly parallel. The zones of
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17° -0§9° water had moved southward about 3° of latitude to the vicinity
of LO°N,

The 50-meter level had temperatures of from 2° to 5° lower than
those at the surface, and those at the 100-meter level were 1 - 40 helow
those at 50 meters. At the 200-meter level the temperatures were 1° to
2° below those of the 100-meter level. At 21l levels the specific
gravities were directly propnrtioncl to the temperatures with low
chlorinities in the north and high values in the south, however, no
chlorinities of morc than 2600 were found.

In conclusion, a comparison of the surface temperature distribution
during this year's operating period from May to October with the dis-
tribution shown for the same area on the North Pacific Oceznographie
Charts published by the Navy Hydrographic Office shows a tendency toward
roughly the same distribution, however, wvarious localized differences due
to conditions at the time are apparent. /n examinction of the vertical
distribution of temperatures at the 50-meter and 100-meter levels indicates
that the temperature difference between the surface and the 100-meter
level gradually increases from Ifay to September, bhut that from October on
it decreases at a comparatively rapid rate. The rate of increase and
decrease of the difference between the temperature at the 50-meter level
and the 100-meter level was not very marked this year.

A grouping by areas of the cases in which albacore were taken and
the cases in which no albacore were taken is shown in Tahle 7A "Cases in
Which Albacore Were Taken" and B "Cases in “hich No Albacore Tere Taken",

(B) Water Temperatures and Catch Ratios

In oxder to aid the consideration of the level at which the albacnre
swim in the operating area of this investigation, the relationship
between catch rates and the temperatures at the surface, 50 meters, and
100 meters has been shown in tables 8, 9, and 10. The catch rotes used
in these tahles are the number of fish taken per 100 hocks fished, cnd the
temperatyres have been rounded off by discarding fractions telow .5 (for
example a temperature recorded as 15° means from 14.5° to 15.4°).
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Figure 4 Charts of Monthly Isotherms cnd Iscchlors
Dotted lines show presumed positions.
isotherms

iscchlors

[-TN: The figures on the graphs are in many ccses almost illegible end the
readings given in the tronsiction must _be regarded as guesscs, especiclly
in the case of some of the isochlors._]
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Table 7 Relationship of the Albacore Catch and the Slope of the
Vertical Distribution of Water Temperatures at Each Leve!
(Surface, 50 Meters, 100 Meters) by Month and Area

A, Cases in Which Albacore Were Taken

———
———t

Average Temperature at Each Level (©C)

100 Meters (C)

Level |  Surface (A) | 50 Meters (B)

Month | TIr o Tr 1 I IId I I I
5 180185173 | 161159161 ; 4.7 151 151
6 t 18.1 18,1 16.4 16,2 ;16.9 15.5 ' 14.7 :?16.0 12,1
7 E 18.9 19.1; 18.6 13.3 ;14.6 16.9 11.8 | 12.9 §15.1
8 17.7 | 20.1 | 20.7 - 1.0]13.9|13.5 | 9.4 1122 |10.8
9 | 16,9 118.3;18.8 1 10.7:13.4{11.6 | 9.3 {108 ! 9.2
10 | 15.9]15.917.9 u.9§12.9 14.8 ' 12.5 | 10.4 | 10.7

Average Difference in Temperature Between Levels (©C)

Level A --B B==C A==
Month T IT T III T ] If I i T Il
5 1.9 | 26 | 1.2 | 1.4{0.8 10 | 3.3 ?3.4 2.2
6 1.9 | 1.2 | 0.9 1.5 0.9 | 34 | 3.4 2.1 | 4.3
7 5.6 | 4.5 | 1.7 1.5 1.7 | 18 ; 7.1 : 6.2 | 3.5
8 6.7 | 6.2 | 7.2 16117 27 | 83 791 9.9
9 6.2 | 4.9 | 7.2 | 14261 2.4 f 7.6 | 7.5 | 9.6
10 10 | 20 |32 | 24las| 4l | o355, 7.2
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Table 7B

Distribution of Water Temperaturcs at Each lcvel (Surfnec,
50 Kieters, 100 licters) by Month and Area.

B, Cases in Thich No Albacore Were Taken

Relationship of the Albacore Catch and the Slope of the Vertical

Llionth i

-
K4

Average Temperature at Each Level (°C)

Surface (4) 50 leters (B) 100 I'eters (G)
I I I | I Ir  1Im | I I 1I
5 - 19.6 18.5 --- 17.3  16.7 -~ 16,1  15.7
6 --- 19.2  18.7 -—- 16.9 17.3 --- 15.4  16.1
7 2.8 22,7 20.8 17.3 18,7  17.4 15.4  16.3  15.2
8 - 17.5 19.6 e 11.3 13.4. --- 9.7 11.7
9 --- 20.7 18,9 --- 1.6 12.2 -— 11.5 9.8
10 - ——- ——- --- ~—- --- --- --- -
Nonth Average Difference in Temperature Betweeni Levels (©C)
.
-- B | B-=-¢C | A ~-C
I I _II I 11 I | I II 111
5 --- 2.3 1.8 - 1.2 1.0 | --- 3.5 2.8
6 - 2.3 1.2 --- 1.5 1.2 ‘ --- 3.8 2.6
7 5.5 4.0 3.4 1.9 2.4 2.2 ! 7.4 6.4 5.6
8 - 4.1 6.2 -~ 1.6 1.7 -— 7.8 7.9
9 --- 8.5 6.7 --- 3.1 2.4 --- 9.2 9.1
10 ——- _—- - -—- ——- ——— - ——- -
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Table 8 Comparison of Albacore Catch Rates and Surface Temperatures

[, e rem . .. i e e ——

Tenperature:. 140f 1591 16°1 17°] 18°] 1991 2001 23°1 229} 23°f 2P} 2591 26°] 27°J_}
Month ?

N e e e L L L o e el Bt et B et Bt I

6 mem! == ]0,10] ===14.89]3.75] =m=| === =es| =] mo| coo| =mc] -e-] -

7 —--; ---§1.83 4.01]1.80]0.91}0.43/0,18 | ===| —o=] —oc| coe! canl aec] .

8 ---! ---E ==-10.20/0,53| === ===0,10| === -==| ==-|0.40{0.20} ==-| -

9 0.10{4.35'6.65!3.37|0.40{0,30]0.17]0,37 | ===| ===| ===| === ~==| === -

10 -——%5.56;5.03 9.84)4.28]1.30}1,20] === | ==} nel o] comf ceef o]

Table 9 Conparison of Albacore Cateh Rates and Temperatures at the 50-meter Ley

Temperature 7°| 8°] 9° 10°| 11°] 12°| 13°| 14°| 15°| 16°| 17°| 18°| 19° 205- r
Month N
5 cee| mmel mmal cme] wen] cee] eee] eee1.20{7.26(4.62|1.40] =-=| ---
6 cee| mmm| men| eme] eee| eae] cme] wen] e=5.63]3.67[0.20] <= | —=-] -
7 el ==} ===|4.50|2.55|4.62]0.68]0.47]0.51|0.28]0.23]0.10] ~-=| =--] -
8 === === ==-10,20)0.49|0.45]0,10{0,10| ===| ===| ===| ==cf wmef —em]
9 --=12,67!5.21] 3.91|2.56!4.53{0.10/0.30{1.70{0.37|0,50| =-=| =-=]0.20] - -
10 2,00! ---16.15|4.92]5.00]2.5819.16|4.33]5.9512.11]9.365.10}0.96 1. 70] -

Table 10 Comparison of Albacore Cateh Rates and Temperatures at the 100-meter Lewve

Temperature 5°, 6°] 79| €] 90| 10°] 11°] 12°] 13°] 140 15°| 16°] 170 18°[ 3
Month 3 ‘

5 coe| mem| wma| mon] cme] eeo| eee) —ee] —e=126.20(4.91(6.72{0.55] === -

cmel meml mem| em| wea| emel 2-<[0.10]0,90(0.53|5,28(5,28| ===| === -

7 memf mmm| mee| -e=]2.50[3.69|2.88[0.23]0.61|0.39/0,17]0,27| ~==| ==-] -

8 ool con emel ee=]0.47]0.24]0.20{0,70] ~e=| ===| cma| cme| ===| -=-]0.

9 ---11,68]0.80| 4.07| 5,84|2,17}2.00{0,30| =-=| ===| ===| ===| ===} =ez| -

10 4.30{3.35] =--110.23{5.15{5.30{6.97|7.50]2.32{6.48]1.60]17.3| === ==~ -




(11)

Table of Sums Designated to be Paid as Subsidies for Albacore
Fishing Grounds Developmert

~vespumaasun-

Vessel Prefecture Item 'A?ognt Operating Period
¥
Shiratori Aichi Development grant 25,000,00 lay 1 to Sept. 30
Maru Supervision grant 1,000.C0 5 months
Total 26,000,00
Miyngl liiyagi Development grant 23,300,00 Nay 1 to Oct. 31
karu Supervision grant 1,000,00 of which 5
Total 24,300.00 months
Aonori  Aomori Develonment grant 20,200.00 Fay 1 to Oct. 31
faru Supervision grant 9N0, 00 of which 5
Total 21,100,00 months
Fusn Chiba Development grant 16,850.00 fay 1 to Oct. 31
Maru Supervision grant 450,00 of which 5
Total 19,300.00 months (150 days)
Akita Akita Developnent grant 16,000.00 ay 1 to Sept. 30
Haru Supervision grant 1,000,00 5 months
Total 17,000,00
Iwate Iwate Development grant | 16,320.00 June 1 to Oct, 21
liaru Surervision grant 880,00 5 months
Total 17,200.00
Saganmi Kanagawa Developrent grant 15,110,00 fay 1 to Oct. 31
Maru Supervision grant 390.00 of which 5
Total 15,500,00 months
Kanui Mie Development grant 15,460.0C June 1 to Oct. 28
lMara Supervision grant 840.00 of which 150 days
Total 16,30C.00
Musashi Tokyo Develoonent grant 13,990.00 Tay 1 to Sept. 3C
Maru Supervision grant 810.00 5 months
Total 14,80C.00

“
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(4ppended for Reference)

(I) Budget of Albacorc Fishing Ground Subsidies

Subsidy funds fer albecore fishing ground developrient ¥ 171,500
() Grants for development 16c,000
(b) Grents for supervision 11,500

(II) Table of sums designated to be pcid as subsidies for albacore
fishing ground developnent

Ain Investigation of Albacore

Burpose

To clarify the habits of albacore by conducting a biclogical study
of alE%core caught by the Fuji Maru, TN: research vessel of Shizuoka
Pref.,

Results

In order to determine the food of albacore, more than 70 ’ish were
examined. Almost all of these albacore contained sardines, ami / TTN:
) s1s_7, squid, octopus, and other common food. Fish which had ingested
fish bones, scales, and pieces of radishes and carrots (p0551b1y thrown
overboard from fishing vessels) were also found,

Judging from the condition of the gonads of albacore in January, June,
and from August to September, it may be assumed that albacore spawm around
November,

Note: Fishing grounds covered by the Fuji Maru arc as follows:

—cpasn.
=

Position
Data Operating period E. Long. N. Lat. {Remarks
Jan. tuna | Jan, 5-21 178°-179° | 287-30"
June tuna | June 15-19 164°-174° | 28°-36°
Aug.-Sept. tuna | Aug. 24-Sept. 13 165°-178° | 39°-43°

Although Mr. Hasegawa / TN: biologist with Shizuoka Prefecture Fisheries
Experiment Stat10n_7 believes that the spawning grounds of albacore are
possibly locnted near the Midway Islands in waters from 26°-27° ¢ C., this
has not been yet confirmed. It is thought that the female releases over
300,000 cggs at a single spawning and that these eggs arc pelagic.
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Fish weighing over 1.4 kg. have been caught from August to September.
As with fish which are 9-10 months old, these albacorec have a pectoral fin

length £ body length ratio of 0.246.

Other mature individuals =i -hing

from 15-18,75 kg. have a pectorel fin length £ body length ratio of about

0.421 with a variation of 0.166.

Thereforz, it mcy be conecluded that the
pectoral fins of juvenile albacore are short and that these fins lengthen
with growth.

No significant differences were found in ratios of head body F
length, pectoral fin length # body length, and body weight ¢ body length
of males and females (females have a body weight £ body length ratio
approximately 0.015-0.018 % greoster thon males, but this difference is

difficult to dectermine by observation).
tinguish betwecen male and female albacore.

Consequently, it is hard to dis-

The following tables represent body. length, body weight, ete. of

albacore:
Table 1
vt e __.=—..—-—_——===r_-—_=====
Season Total | Body Depth |Head Length of Weight | Remarks
Length | Length Length | pectoral fin
) | ) | @ | @ | (nomre)

June 382 251 71 80 99 3.210 | female

" 309 270 78 89 116 4.080 "

" 304 255 70 79 105 3.413 "

n 295 262 T~ 79 107 3.253 "

" 281 239 67 76 102 2,613 "

" 255 247 71 77 108 3.013 "

" 315 261 75 84, 103 3.547 | male

" 28/, 243 67 75 105 2.827 "

n 275 234 66 75 101 2.613 n

n 246 208 58 67 21 1.680 "
Average 295 247 70 78.1 103 3.016
Aug.- Sept. 328 283 80 87 120 4,400 | female

" 317 269 76 83 117 3.890 "

n 312 266 77 82 110 3.520 "

" 312 264 74 32 113 3.450 n

n 295 255 63 78 93 2.890 n

n 319 275 78 85 126 3.840 | male

" 31 266 74 82 103 3.500 n

n 29/, 252 71 78 109 2.810 "

" 285 243 72 78 100 2.840 "

" 255 219 60 67 81 1.850 n
Average | 303 259 73 80 107 3.299

[ N: 1 bu =
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Table 2

Data Body wgt. |Pectoral fin| Head lgth, |Body wgt.| Body | Remarks
Body length| Body icngth |Body lcngth 1gth. |
- (momme) | (bu)
June
female 12.6 0.419 0.316 3.247 | 256 | Average of
6 fish
malc 11.1 0.411 0.319 3.666 238 | Average of
) . 4 fish
Aug.~-Sept.
female 13.5 0.426 0.308 3.630 267 jAvg. 5 .
' fish
male 11.7 0.412 0.309 2.968 251 | Avg, 5
s _fish
Aug, -Sept.
smallest 3.0 0.446 0.306 400 134 | Sex not
fish knowmm
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