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Abstract

The tuna fishing experiments were carried out in the southern region of the Hawaiian Islands
in May 1985. Some informations were obtained on the relation between the calculated catenary
value and the actual survey value of the depths of hooks of tuna long line and were discussed in

comparison with the results of study in 1984.

1. Intreduction

It has been noticed through the research in fishery and oceanography that the upwelling
associated with vortices exists in the equatorial region of the Eastern Pacific Ocean.

Oceanographic studies in this region have been published by many oceanographers, such
as Cromwell (1953)", Sverdrup (1937, 1942)%%, etc.

Since 1978, the authors have been engaged in studies on physical oceanography and
biological productivity in this region.

To increase the “catch” of tuna , it is necessary to study the fishing gear of tuna for its
refinement as well as to research the oceanographic condition.

Studies on the fishing gear of tuna have been published by Morita (1969)*, Nakagome
(1961)%, Saito (1974)”, Yoshihara (1951,1952,1954)™, and Higashi (1984)".

As a part of the cadets training program, tuna fishing experiments were carried out in the
southern region of the Hawaiian Islands in May 1985.

In each experiment, the depths of hooks of tuna long line were measured for comparison
with the same measurement data obtained in 1984. The results of study on the depths of
hooks of tuna long line based on the data obtained through the tuna fishing experiments in
1984 and 1985 are reported in this article.

2. Methods

In middle of May 1985, tuna fishing experiments were carried out in the southern region of
the Hawaiian Islands on board the Keiten Maru (G. T.860tons), a fisheries and research
ship of Kagoshima University.

% Training Ship Keiten Maru, Faculty of Fisheries, Kagoshima University, 50-20 Shimoarata 4,
Kagoshima Japan.
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The experiment stations are shown in Fig. 1. The long line gear was used in the tuna
fishing experiment and the depths of hooks of tuna long line gear were measured by using a
self-registering depth meter (BS—04).

The construction of long line gear was quite the same as that used in 1984.
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Fig. 1. Map showing the stations of tuna fishing experiments.

3. Results and Discussion

Five hooks are attached on each unit of tuna long line gear.

Depth and range of each hook on tuna long line used in 1984 and 1985 are shown in Table 1.

The schematic profiles of the depth of hook on long line are depicted in Fig. 2.

As seen in the aforementioned table and figure, the depths of the hooks Nos. 1 and 5
were the shallowest and of the hook No. 3 was the deepest.

Table 1. Depths and ranges of Hooks measured by the self-registering depth
meters in 1984 and 1985.

No. of Hooks
Nos. 1,5 Nos. 2, 4 No. 3
DEPTH. 95m ~ 115m 100m ~ 145m | 120m ~ 205m
B TRanee | Twm | m | gm
Lo85 DEPTH 90m ~ 110m 125m ~170m | 130m ~ 210m
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Fig. 2. The schematic profiles of the depth of hook of tuna long line.

The depths of hooks Nos. 1, 5 and 3 were about the same as those observed in 1984,
while the hooks Nos. 2 and 4 were much deeper.

This must be due to the influence of sea currents in various layers changing with depth.
Unfortunately, the information on the oceanographic environment could not be described
owing to some trouble in the oceanic measurement systems.

The depths of hooks of tuna long line gear were calculated after the Yoshihara's
expression (1951)” for comparison with the actual survey values.

Hooks Nos. 1 and 5 were at the depth of 100 m, hooks Nos. 2 and 4 at 146 m and hook
No. 3 at 194 m, respectively.

The mean values of differences in depth of hook between the calculated catenary value
and the actual survey value on each hook in the 1984 and the 1985 datum-groups are shown in
Table 2.

In both datum-groups, the actual survey value larger than the calculated catenary value
on the hook No. 1 and the actual survey value smaller than the calculated catenary value on
the hook No. 3 were recognized. And the mean values on No. 3 hook were almost the same
between the two groups.

On the hook No. 2, the actual survey value was smaller than the calculated catenary
value in the 1984 data, while the actual survey value was almost equal to the calculated
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Table 2. Mean values of differences in depth of hook between the calculated
catenary value and the actual survey value.
(calculated catenary value-actual survey value)

No. of Hooks

Nos. 1, 5 Nos. 2, 4 No. 3
Q .
= 1984 —2.9m 20.6 m 29.2m
<
=
&
é“ 1985 —1.79m 0.61m 32.4m

catenary value in the 1985 data.

Frequencies of differences in depth of hook between the calculated catenary value and the
actual survey value in the 1985 data, which represent the main line form approaching a
catenary curve, are shown in Fig. 3.

Frequencies of difference in depth of hooks Nos. 1 and 5 range between 5 m and —5 m,
hooks Nos. 2 and 4 between 10 m and —5 m, and hook No.3 between 20 m and 60 m.

The more the depth of hook is, the more the range of difference in depth of hook widens.
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Fig. 3. Frequencies on difference of the depth of hook between the calculated catenary value
and the actual survey value.
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Dispersion of the difference in depth of the hook No. 3 ranged more widely than those of
hooks Nos. 1 and 2. It must be caused by the difference in depth of hook and length of
branch line on main line, as well as by the diversity of sea current in various layers.

Dispersions of the hooks Nos. 1 and 3 were almost the same between the data in 1984 and
1985.

It was noticed that the dispersion of the hook No. 2 in the 1985 experiment was narrower
than that in 1984, namely, the dispersion rather widely ranged between 0 m and 50 m in
1984, while it narrowly ranged between —5 m and 10 m in 1985.

The composition of positive and negative values of differences between the calculated
catenary value and the actual survey value on each hook are shown in table 3.

Table 3. Composition of the positive and the negative values of differences be-
tween the calculated catenary value and the actual survey value.

No. of Hooks Plus Minus
Nos. 1, 5 25.4% 74.6 %
Nos. 2, 4 70.6 % 29.4 %
No. 3 98.5% ‘ 1.5%

The negative difference between the calculated and the actual values, i.e. the calculated
catenary value smaller than the actual survey value, was frequently recognized on the hook
No. 1. On the contrary, the positive difference, i.e. the calculated catenary value larger
than the actual survey value was known to be more frequent on the hooks Nos. 2 and 3.

The sinking rate “S” , the ratio of the actual survey value to the calculated catenary
value, was calculated to investigate the reaching depth of hook.

When S=100%, the actual survey value is equal to the calculated catenary value and
when S<100%, the actual survey value is smaller than the calculated catenary value, i.e.
the actual depth of hook is shallower than calculated one.

Sinking rate ranged between 97.5% and 104.6% on the hook No.1, between 95.8% and
109.1% on the hook No.2, and between 72.7% and 96.3% on the hook No. 3.

Mean values of sinking rate were 101. 8% on the hook No. 1, 99.4% on the hook No. 2 and
73.0% on the hook No.3, respectively.

It was found that the actual survey values on the hook Nos. 1 and 2 are almost equal to the
calculated catenary value, but the actual survey value on the hook No. 3 is shallower than
the calculated catenary value.

4. Summary

The tuna fishing experiments were carried out in the southern region of the Hawaiian
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Islands in May 1985. The results were summarized as follows comparing with the results of
tuna fishing experiments in 1984.

(1) The depths of the hooks Nos. 1,5 and 3 were about the same as those observed in 1984,
but the hooks Nos.2 and 4 were deeper than those in the 1984 experiment.

(2) In1984 and 1985, the actual survey value was larger than the calculated catenary value
on the hook No.1, while on the hook No.3 the former was smaller than the latter.
(3) The actual survey value was smaller than the calculated catenary value on the hook
No.2 in the 1984 experiment, but the former was almost equal to the latter in 1985.
(4) The dispersions of the hooks Nos. 1 and 3 were almost the same as those in 1984, but
that of the hook No.2 was narrower than that in 1984.

(5) Cases in which the calculated catenary value is smaller than the actual survey value
were frequent on the hook No. 1. Cases in which the calculated catenary value is larger than
the actual survey value were still more frequent on hook Nos.2 and 3.

(6) Mean values of sinking rate were 101.8% on the hook No. 1, 99.4% on the hook No. 2
and 73.0% on the hook No.3.
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Amendment

The following amendment is made to Fig. 4 in the previous paper (Higashi et al., 1984).
Triangle mark is the proportion of catches of marlin and circle is of albacore.



