fOBE R T X % AR

%EHQ%'% 'I@’IE@ h

Echo-Survey of Tuna Fishing Ground in the

Indian Ocean
By

Akio FusHi, Satoru Tawara and Makoto HIROSE

The survey referred in the present report was made during the cruises of the
training vessel KOYO MARU in 1967- 69, covering the eastern and northern Indian
Ocean.

Investigations were made with a 24kHz fish-finder and carried out as a part of
the survey in the tuna fishing grounds.

The results obtained are summarized as follows:

1) The periodical diurnal change of DSL was classified into 3 types. The refle-
ction losses of DSL measured at noon were within the ranges from 54 db to 66 db
in the eastern region and 48 db to 56 db in the northern region.

Desending and ascending speeds of DSL at the sunrise or sunset were in the
ranges from 2.5 m/min to 8.8 m/min in the eastern region and 3.4 m/min to 5.9
m/min in the northern region.

2) During the daytime, individual tuna traces were found in the depth layer bet-
ween 150 m and 200m at 24 kHz in the both regions.

&

il

1968%4E11 4> 5 19694 1 B DRI KA KEERFEHEMBHERIC £ - T, IEEEED < 7 0 50K
BN T eb NIz,

S0 3 B 4 BB (ERABEE 24 kHZ) 2HEALT DSL &~/ v@BOREZEIEL 1
LA OESEE & 1967 T s - T FEEIE ORI RY & 2 i UiciR, HincBTomMRER
TZDOTHET %o

FIKBEERITIIE3ERE,  EE58LE 19694 6 H30H X
Contribution from the Shimonoseki University of Fisheries, No. 581
Received June 30, 1969.



ENERE~ 7 o ifaific ) 5 MEHEAR I & A SHEER 19

A S 2155, RFRICONTRIACISET I ), EREROCRME L Isn T, BRFEEN EH
BICEROBERET 5, ELAHECONTTHIAT S o ioHFEAMER U FIMBEMICE LS BHLEHL
ira, ’

R OE A OE

BT kA TS 1 ORI » TiTsbi,  FEiE DS L ofE %z EHN & UIREE
% 0~500m &L CHHEHO DSL OHBEED % — 2R, FERBcE DSL OREEEZ
v — T 2 NED Lo T L T2 ERIHCIZE0EEER 0~250 m & LT 250m LSO BETO 7R
MoFAELEFANELI,

& .
MALDIVE ¢ /
ij:%%fé?

P SEVCHELLES

e = MAURITIUS

L) Tuna operatior

! } 1 L
Rt G s Lo

Fig. 1. Track chart of the KOYO MARU in the winters of 1967- 69.
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Fig. 2. Horizontal distribution of DSL observed in the eastern and northern
Indian Ocean during the cruises in 1967-69.
Table 1. Ascending and descending. speeds of 3 types of DSL.
At sunrise At sunset
[ ded /r-: et -~ /r: et 4-4 L~ R~ N
5 T u.= o = o o o ='g © o
o8 E <28y e i owi I e
> SeE o 288 "~ o= SZZun ez e o
B .E‘DED.Z’ ch(}'""@% c B8 .:uEEU a0 0o g s £
an & g; EL;ng 3\_/ %D% ""8 E(%E:E L
av E3 87 B3 2 8¢ &3 8° £3 =
A —15 428 5.6 —19 +20 7.1
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2 B -16 +30 8.8 -39 +27 7.5
J ~10 +30 3.1 ~33 +24 4.4
o
g ~2 +17 2.0 —28 134 3.8
g1c ~15 +36 7.0 ~22 +34 6.8
—13 +30 2.5 —31 +38 6.3
£a A 26 +30 4.4 -39 +20 3.5
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g é” B --22 +23 4.8 —47 +18 5.9
“ —34 +18 3.4 —16 +35 4.8
Mean ascending speed..-.---- mean speed during [0 minutes about the sunset.
Mean descending speed..--«-.. mean speed during 10 minutes about the sunrise.
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Fig. 3. Distributions of DSL at noon and at descending (sunrise)
and ascending (sunset) migrations.
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Table 2. Records of tuna traces in the castern Indian Ocean (1967).

Date Time Position Swimming Number | Number of tuna
(L.M.T)) depth (m) of tuna per mile
Dec. 6 | 1750—1834 | 24°—10/S 107°—30"E | 120—255 26 10
7 1629—1752 | 22 —20 S 106 —27 E | 185—250 9
1818—1858 | 22 —00 S 106 —53 E | 150—225 38
8 | 1717—1807 |20 -—35 S 107 —28 E | 160—250 68
9 | 17401841 | 19 —30 S 105 —58 E | 125—235 58 4
10 | 1535—1608 |20 —14 S 104 —57 E | 130250 187 31
1652—1814 | 19 —51 S 104 —46 E | 125—270 37 2
11 1618 18 —07 S 104 —58 E 170 1 1
12 1658—1730 | 17 —07 S 104 —38 E | 190—245 23 3
1756-—1834 | 17 —05 S 104 —25 E | 150—225 21 2
14 13541410 | 16 —47 S 102 —29 E | 200—270 210 63
1727—1807 | 14 —45 S 103 —43 E | 160—240 21 3
15 | 0643—0702 |12 —08 S 102 —24 E 70—175 20 5
16 0555—0617 | 07 —26 S 100 —10 E | 120—200 55 13
0756—0801 | 07 —04 S 99 —50 E 60— 175 18 15
0325—0831 |07 —00 S 99 —45 E | 175210 8 6
0913—0922 | 06 —38 S 99 —39 E 60—100 35 18
0935—0947 | 06 —36 S 99 —37 E 75210 42 15
1450—1455 |05 —45 S 99 —08 E | 100—150 12 12
17 | 0602—0702 |02 —28 S 97 —41 E 90—200 143 i1
0835—0858 | 02 —03 S 96 —25 E | 150—230 26 5
18 1138—1152 | 03 —55 N 94 —10 E | 195—245 110 36
1750—1803 |05 —13 N 94 —57 E | 110—195 6 2
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Table 3. Records of tuna traces in the northern Indian Occan (Dec., 1968— Jan., 69).

e [y | e ] e | A
Dec. 17 | 1430—1441 | 14°—45' S 56°—54'E | 180250 12 5
1529—1538 | 14 —59 S 56 —55 E | 180—250 20 8
1603—1610 | 15 —06 S 56 —55 E | 180—250 21 7
1709—1848 | 14 —40 S 56 —52 E 85—245 | 46 & 3 shoals 5 & a shoal
18 | 0806—0836 | 11 —10 S 56 —30 E 75—120 | 13 & 2 shoals 2 & a shoal
1015—1019 | 10 —50 S 56 —25 E 80—100 | 10 & a shoal 10 & a shoal
1226—1241 | 10 —33 S 56 —11 E 80—175 | 50 & a shoal 18 & a shoal
1530—1559 | 09 —51 S 56 —20 E | 225—250 15 2
1618—1829 |09 —35 S 56 —18 E 120—175 | 16 & 8 shoals 1 & a shoal
Jan. 2105390544 | 01 —38 S 60 —06 E 45— 80 36 76
310515—0521 |01 —21 S 61 —53 E 49— 85 45 73
51 0534—-0608 | 00 —15 S 67 —05 E 95—185 | 62 & a shoal 41 & a shoal
1619-—1644 | 00 —07 N 68 —35 E 155—240 | 37 & a shoal 7 & a shoal
1711—1803 | 00 —10 N 68 —58 E 60—170 48 5
6| 0525—0823 |01 —05 N 71 —45 E 50—7250 5 shoals a shoal
0827—1107 | 01 —20 N 72 —28 E 140—250 | 30 & a shoal 2 & a shoal
1247—1255 1 01 —22 N 72 —41 E | 200—260 | 30 & a shoal 21 & a shoal
1516—1608 | 01 —32 N 73 —17 E 60—220 | 45 & 2 shoals 4 & a shoal
1628—1816 | 01 —38 N 73 —35 E 40—210 | 36 & 4 shoals 7 & a shoal
71 0605—0625 |02 —10 N 76 —27 E | 145—190 | 16 & a shoal 3 & a shoal
0836—0844 | 02 —18 N 76 —48 E | 160—260 12 1
1615—1642 | 02 —36 N 78 —30 E 75215 13 2
1705—1750 | 02 —40 N 78 —50 E 40190 | 39 & 2 shoals 4 & a shoal
8 | 0623—0625 { 03 —15 N 80 —50 E 70— 90 4 9
1751—1753 1 03 —30 N 83 —40 E | 105115 4 9
S | 0556—0603 | 04 —05 N 86 —35 E | 100--110 5 4
1051—1104 | 04 —14 N 87 —-30 E | 120—250 8 & a shoal 4 & a shoal
1353—1409 | 04 —21 N 87 —59 E 75—250 4 & a shoal 2 & a shoal
1440—1455 | 04 —28 N 88 —10 E | 200—240 | 13 & a shoal 5 & a shoal
1704—1715 | 04 —44 N 88 —35 E | 145—175 |11 & a shoal 4 & a shoal
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Fig. 4. Distribution of counted number of tuna per | mile from echo-sounder

records.
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