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Underwater visibility of a branch line of longline gear
to tuna in the Bay of Bengal*

Tsutomu Morinaca™*, Takashi Koike***and Kanau MATSUIKE**

Abstract: With regard to the materials used for the branch line of tuna longline gear, it is gener-
ally known that a nylon leader makes the catch efficiency much higher than a wire one. Such a
phenomenon occurs regardless of the scale of tuna longline fishery and the operation position. It
is considered that the rise in catch efficiency is due mainly to the difference in visibility (meas-
ured in meters) of the two kinds of branch lines. In order to confirm such a consideration, a
series of investigations was carried on. First, the underwater optical environment of the Bay of
Bengal was analyzed. Next, the optical and physical qualities of the two kinds of branch lines
used were measured in a water-tank experiment. Based on these measurement, visibility (in
meters) of the branch line to tuna at the limit of discrimination was estimated. As a result, it is
known that the sea water of the operation area in the Bay of Bengal is very clear, and it corre-
sponds “oceanic water type 1” of the Jerlov's water-mass optical classification; and the turbidity
of the water (beam attenuation coefficient) is low, showing 0.11—0.22 m~! (486nm). A nylon
leader (# 150, monofilament) is 2.0mm in diameter, and a wire leader (#28, 3x3) is 1.7mm. Under
the reasonable conditions of clear water (beam attenuation coefficient, 0.14m™!) and high illumi-
nation level (illuminance in water, 2,000 1x), the inherent contrast of a nylon leader is 1.1 and
that of a wire leader is 6.3. Supposing that the visual acuity of tuna is 0.9, a nylon leader is visi-
ble at 1.1m and a wire leader at 3.6m under the said conditions. This indicates that the visibility
of a branch line for tuna changes with the material used, and is much less for nylon than for wire.
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Fig. 1. Operation and optical observation
stations in the Bay of Bengal. Solid circles
for the operation and optical observation
stations, and open circles for the optical ob-
servation stations.
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Fig. 2. Equipment and arrangement of the
experiment.
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Photo. 1. Samples of branch line. Upper:
nylon leader (#150, monofilament). Lower:
wire leader (#28, 3X 3).
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Fig. 3. Depth distributions of spectral rela-
tive irradiance at Stn. 4.

Table 1. The diffuse attenuation coefficient
for irradiance of seawater in the upper
layer at Stn. 4.

Wavelength (nm) 443 481 553 599 663

Diffuse attenuation 0.036 0.038 0.050 0.107 0.247
coefficient(m™")
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Fig. 4. Vertical distribution of turbidity of
water (beam attenuation coefficient, m™)
at Stn. 4.



120 La mer 28, 1990

Table 2. The spectral relative irradiance at
the upper and the lower depth of swim-
ming layer of tuna in the Bay of Bengal.

Swimming layer

Wave length Upper Lower
(nm) (38m) (69m)
481 24 % 76 %
533 14 29
599 1.3 0.042
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Fig. 5. Apparent contrast versus distance

between branch line and luminance meter.
Upper: wire leader. Lower: nylon leader.
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Fig. 6. Apparent contrast versus visual

angle with regard to a wire leader and a
nylon leader. Symbols A and @ denote a
wire leader and a nylon leader,
respectively. Dotted lines A and B indi-
cate inherent contrast of 6.3 and 1.1, re-
spectively. The line X shows the relation-
ship between visual angle at the limit of
discrimination and apparent contrast.
Points a and b stand for the positions
crossed with the line X.
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