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Echo-Survey of Tuna Fishing Ground in the Western Pacific Occan—I.
Analysis of Echo-Sounder Records of the D.S.L.,S.L.
and Tuna Traces*

By

Satoru Tawara, Goro SAKURrAL, Akio Fujiisii and Kazuyuki OMuUrA

The survey referred in the present report was made during the period between
October and December, 1966 in the Western Pacific Ocean by Koyo Maru training
ship. This investigation was made with a 24KC fish-finder and carried out as a part
of the survey in the tuna fishing-grounds. The results of the investigation are as
follows.

. Widely known periodical diurnal change of D.S.L. could be observed in plate |
and was classified into 4 types. The reflection loss of D.S.L. in the noon was 52-64
db. Ascending and descending speeds at the sunrise or the sunset were 4-10m/min.

2. The occurrence rate of S.L. was studied in relation to the vertical gradient ol
water temperature, salinity and dissolved oxygen, but the corrclation between the
occurrence rate of S.L. and the vertical gradients of those factors was not found.

3. In the day time, the tuna shoals were detected in the depth layer between 150m
and 200m at 24KC.
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Fig. 1. Acoustic measurement for tuna and D. S. L. by 24KC echo-sounder of Koyo Maru.
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Fig. 2. Track chart of Koyo Maru cruise in the winter of 1966,
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Table 1. Ascending speed and descending speed of 4 types of D, S. L,

At sunrise I At sunset
Beginning of des- Completion of des-| o Beginning of as- ‘iCompicticn of as-
Type cending movement: cending movement Near; 4 ¢ ding mo ¢ ding movement| M.ea: sod
yp (Time before (Time after (ml p.“s i {Time before ! (Time ofter (m I:ﬁn)
sunrise) (min.) | sunrise) (min.) mimin} 1 sunset) (min.) | sunset) (min.)
25 ! 30 4.0 50 ‘ 30 6.0
A 40 10 10.0 10 50 9.0
8 45 10 55 50 1 40 4.0
15 5 i 5.0 | 40 25 5.0
c 25 5 . 6.0 | 20 | 50 4.0
30 5 | 80 5 ‘ 50 L 4.0
D 50 40 5.0 | 40 30 . 5.0
Moan ascending spead  +reees mean speed during 10 minutes about sunset,

Moan descending speed +«+++ mean speed during 10 minutes ebout sunrisa,
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Fig. 3. Vertical distribution of D. S. L. observed in the Wostern Pacific Ocean during the
period from 28, Oct. to 9, Nov. 1966.

Table 2. Results of the occurrence of S.L. for each range of the vertical gradient of temperature,
salinity, and dissolved oxygen.

Qccurrence of S. L,
Vertical gradient B AR

Number Percentage

_ . ‘ - .
0.00 ~0.05 (°C/m) ' 1 ‘ 28.3
tomperature 0.06 ~ 0.10 19 ‘ 48.7
0.11 ~0.15 7 : 17.9
0.16 ~ 0.20 2 | 5.1
0.000 ~ 0.0025 (%/m) 8 50.0
salinity | 0.0026 ~ 0.0050 ‘ 4 25.0
} 0.0051 ~ 0.0075 i 1 6.2
‘ 0.0076 ~ 0.0100 1 3 18.8
0.0000 ~ 0.0025 (mé/L{m)| 7 | 3.8
. 0.0026 ~ 0.0050 4 | 21.2
dissolved oxygan | 0.005! ~ 0.0075 i 1 | 5.3
\ 0.0076 ~ 0.0090 ! 2 10.5
\ 0.0091 and over ' 5 26.2
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Fig. 4. Schematic representation of the distribution of reflection Fig. 5. Detectable range and echo
loss of D. S, L. in the noon and number of layers of D. S. L. trace of tuna.

in descending and ascending migration.
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Table 3. Records of tuna traco.

Date | Time (LM.T.) Position Swnmrrimg)dep th ' . Number of tuna Num::: :sl:mn
%’2‘53" 1723~1733 | 16°M'N I34°20'E | 160~240 ‘ 16 8
Nov. 2 0637~0652 10°36' N I38°25’ E 0~100 f 30 10
. ) o . . _ L A

14.;7-»1505 34°40' § 161"30' E | 130-»210 ‘ 30 1 20
21 | 1525~1530 34°40' S 161°35'E ! 180~220 ' ashoal & 10 10 & a shoal

17|0~l713 31°40F S 160°50" E l90~220 ; 15 ; 21

0545~-0551 34°02' S 162°46’ E 110~130 15 14
22| 1810~1842 33°40' S 163°25' € 80~140 a shoal a shoal

1915~1925 33°41' S 163°11' E 110~-200 8 shoal a shosl
24 | 1650~1655 31MI'S 167°32E | 130~150 f 21 21
27| 1045~1107 | 33°15'S 176°30' € 140~230 25 15

1545~1554 33°377 S I76°28’ E i 125~-205 a shoal a shoal
28| 1222~1301 35°111°S 179°187 E ; 175~225 20 10

0720~0730 34°26' S 171°49' E 230~250 33 16

Dec. 71 1100~1122 33%6' S 171°24' E 175~-240
* 1430-»1450 33° 16’ s 171°0 E | 130~200 20 ind & a shoal & a shoal

8| 1020~1044 | 29°30'S l68°01' E ; 50~ 70 | a shoal ; a shoal
12 | 0781~0754 |1°3af L 157°03' E | 150~-210 6

1702~|730 09°45' S 155°507 E N 140--250 12
13 0832~0335 06°56' S 154°04' E i 140~185 20 |

1305~|308 05°68' S 153°22' E ' 160~250 10 ! |7
5 o7o..~oszs ! 00°50'N 147°35'E 70~ 85 - 3., ‘ 9
151 1321~1328 ; 02°04/ N 146745’ € 130~230 . 25 ;, 17
16 0900~0935 os“os' N 145“02' E 20~110 3 shoals i a shosl
18 | 0737~-0742 14° lb’ N 140°26' E | 65~115 : 15 15
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Fig. 6. Schematic rep: ation of the distribution of counted number of
echo-soundar rezords of tuna per 1 mile and range of swimming layer,
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PLATE I

Echo sounder records of the diurnal migration of 4 types of D. S, L.
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PLATE II

Echo sounder records of D, S. L. and tuns.
A. Downwerd migration of tuna corresponding to that of D. S. L.
B. Upward migretion of D. S. L. in the squall weather,
C. Echo sounder racord of 5. L. cotresponding to the tamparature, salinity and
dissolved oxygen.
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PLATE III

Echo sounder records of tuns.
A. Echo tracos of tuna corresponding to S. L.
B. Echo trsces of tuna in midwater.
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