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On the Fluctuation of Mackerel-long-line Catch
under the Influence of the Solar-eclipse

Toyotaka Tanoue

Introduction

Undoubtedly it is very important to have any researches on the catch-fluctuations
in the various types of fishery under the influence of the Solar-eclipse, but that is not
the way things are now.

On April 19, 1958, under the annular eclipse of the sun, some investigations were
done both on the fluctuation of the Mackerel-long-line Catch and on some oceanogra-

phical conditions at the sea, 10 miles south-east off Cape Sata.
In this paper some records were described about the relationships, ascertained to

have existed, between the extraneous phenomena observed in the fishing-rate and the
environment-factors.

Methods and Results

The results of the observation at Nishino-omote Harbour, "Tane" Island, lying

near the fishing ground tell us that the observation of the solar-eclipse was carried out
at the lapse of time from 11h 03m* to 14h 43m, and it reached its maximum at
about 12 h 53 m.

It was possible for us to see the eclipse for about 6 minutes, its starting time
being 12 h 49 m 59s.

: Japan Standard Time.
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Fig. 1. Fishing-grounds and the stations

of observation.



Tanoue : On the Fluctuation of Mackerel-long-line Catch

under the Influence of the Solar-eclipse 117

The investigations at the fishing ground were performed with the results shown in
Table 1 on board of the Training Ship "Shiroyama" 18 tons 60 H. P. of the Faculty
of Fisheries, Kagoshima University.

Table 1. Items and Times of investigation at the fishing ground

Date Ship's position Time Item of investigation

30°—55.6'N
130—49.5'E

h m h m
11.45 — 12.05
12.10—13.30

Sea conditions
fluctuation of long-line catch

April-19 12.30—12.50 larvae, plankton

30°—56.0'N
130—50.0'E

14.10 — 14.25
14.45—15.00
15.00 — 16.00

Sea conditions, plankton
larvae, plankton
fluctuation of long-line catch

30°—54.5'N
130°^48.5'E

h m h m
07.10—10.00
10.30 — 11.20

fluctuation of long-line catch

April-20
30—54.7'N

130"—51.0'E

11.25—11.40

12.20 — 13.20

13.25 — 13.45
[3.45 — 14.15

Sea conditions, plankton
fluctuation of iong-line catch
Sea conditions, plankton
larvae, plankton

The fixed Stations of the observation are shown in Fig. 1.

The observation of water-temperature was made at different layers from the surface

to the depth of 100 meters, with the use of the reversing thermometer attached to
Nansen's reversing-water-bottle: the surface water temperature being measured every
half an hour, with the rod-mecurial-thermometer.

The determination of salinity was done through Chlorine titration method, using

Normal sea water and Knudsen's Pipette.

Surface water-temperature : The observation-results of the surface water temperature

are shown in Fig. 2.
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Fig. 2. Change of the surface water temperature.
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The surface water temperature was within the scope from 17.5—18.1°C, but there

were some considerable irregular variations though there was nothing particular
which enabled us to attribute these variations to the influence of solar eclipse.

Water mass: The vertical distributions of water temperature and of salinity are

shown in T — S diagram (Fig. 3). Judging from Fig. 3 it was confirmed that at each

layer of the 4 Stations there was little or no difference in water temperature. At the

surface layer, the water mass (A) was observed, which was confined within the range
of water-temperature about 17~18°C, and that of salinity 34.70—34.90 %. At the bottom
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layer, water mass (B) was observed, which was confined within the water temperature
about 14°C, Salinity 34.50—34.65 %. At

the middle layer, a discontinous layer was

discovered, too.

Vertical stability: Vertical stability at

each station was calculated by the next

formula:

dp

18

17
10s£= 10s-500

dZ

O

16

P=Ps+Js, t+At, D+JD

The data are shown in Table 2.

The vertical stabilities of 25—50m.

layers and of 50—75m. layers were found

to be larger than those of others; and the

mixture of surface water with the bottom

one was found to be quite difficult.
The water mass (A) was regarded as

a branch of Warm Current (Kuroshio).

Transparency: The transparency was

measured with Secchi disc painted in white

having 30 cm length in diameter. And the
transparencies of water at each station

were found out to be 19, 17, 17, and 18 m.

respectively.

Current direction : The determination

of current direction was due to the

flowing-direction of long-line. As the
result of four times experiments, it was

fixed to be north-east.

Judging from these results, the sea-

water was assumed to have kept a constant

condition for 2 days from 19 th to 20 th.
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Fig. 3. T-S Diagrams of each station.

Table 2. Vertical stabilities at each station

Station

Depth 1 2 3 4

m

0—10 -300 -600 -200 100

10 — 25 360 566 30 1030
25 — 50 1340 1300 1340 740
50 — 75 — 1260 2380 500

75 — 100 340 -460 -420 -260

Catch condition: The sea oft' Cape Sata is famous for a good catch of Mackerel.
Every year, in these sea-fronts, the appearance of Mackerel-school begins in spring, is
kept continuous from April to June, and then is cut out completely.

Judging from the location of catches, it is at the sea-fronts lying about 10 —15

miles off Cape Sata that Mackerel-school appears early in March. Their closer approach

may be seen after that, and in May and June it is possible for us to see them at the

sea-fronts westward off the Light-house.












