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Research on the practicality of the Off bottom Trawl Net

Nobio Hico*, Tomio Henmi** , Makoto K AKimoTO ***
and Shigeru Fuwa*

Abstract

The off bottom trawl net commonly called Sea slater Net or chain net is a newly deviced
fishing net supplied with a fishing line to the lower side of which are attached a series of both
bouys and hanging chains ; when this is put under operation this fishing line is to be drawn,
detouched more or less off the sea bottom.

The possibility of its practicality has been proved by the repeated towing tests carried out
on board the training ship.

Basing on the assessment of the results obtained from (1) the 4 times drawing tests
performed by the 2 training ship on the East China Sea in 1982 (2) the 25 times fishering tests
carried out by the trawler No. 37 DAIKICHI MARU on the Bering Sea (3) the model tests
carried out in the water tank the following concluusions were fixed concering its practicality.
(1) Fishing Capacity

The value of the Catch Per Unit Effort of the chain net was equivalent to 47~82 % of that
of the regular net. Even put under a statical assessment, in the fish composition of the caught
fish an obvious distinction was noted between the chain net and the regular net; the
usefulness of the chain net as a Fish species Selecting apparatus was ascertained. The
amount of dergs and drains drawn into the net was noted to be quite negligible.

(2) Gearing Capacity

In the both nets, almost no difference was noted between the height of net mouth.
Concering the distance between the wing tips, that of the chain net was somewhat lager than
that of regular net. The net resistance of the chain net was 15~30 9% less than that of
the regular net.

In the case when fishing was effective, the off bottom height of the chain net was 20 ~40
cm in the Bering Sea, and it was 10~15 cm in the East China Sea. The proper shape of the
chain which was to be fixed in accordance with its resistance against the flowing water, was
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sought out theoritically ; the diameter of the most proper chain was assessed to be 16 mm.

The slower was the towing speed, the longer the vertical past of the submerged hanging
chain, which prevented fish school from running away : basing on the above mentioned fact
the most proper to wing speed of the chain net was fixed to be 3 knots.
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Table 1 Outline of experimental fishing of off bottom trawl net.
Year  Fishing ground E::v]l?s; of i\f:jvhloi:gof Vessel Tonnage E(r;)g;r)]e
1978  Off Miyako Islands 3 Beam KAGOSHIMA MARU 1038 1700
1979  Off Satsunan 6 Beam NANSEI MARU 85 400
1979  Kagoshima Bay 4 Beam YUME 2 25
1979  Off Amami Islands 9 Beam NANSEI MARU 85 400
1979  East China Sea 5 Beam NANSEI MARU 85 400
1980 East China Sea 8 Otter trawl NANSEI MARU 85 400
1981  Off Satsunan 8 Otter trawl NANSEI MARU 85 400
1981  East China Sea 3 Otter trawl KEITEN MARU 855 2000
1982  Bering Sea 25 Otter trawl No.37 DAIKICHI MARU 349 2500
1982  East China Sea 3 Otter trawl KEITEN MARU 855 2000
1982  Off Satsunan 1 Otter trawl NANSEI MARU 85 400
v
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Fig. 2 Net plan of trawl net using by No.37 DAIKICHI MARU.
¢ . diameter of netting twine in mm
Bracketed number : mesh size
GR: length of Ground rope
HR: length of Head rope
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Table 2 Specification of fishing boat and their devices of off bottom trawl.

Fishing boat NANSEI MARU KEITEN MARU No.37 DAIKICHI MARU
Gross tonnage 85 854 349
Horse power 400 2000 2500
0.B (nf) 0.85%1.3 1.8%X3.0 2.2X3.4
Net length (m) 22.2 53.6 81.3
Fishing line (m) 19.3 50.3 63.4
B, (kg) 62 350 691
B: (kg) 28 143 183
W, (kg) 28 143 183
W. (kg) 149 406 850

W;-B; (kg) 20 42 96
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Fig. 3 Lifting device and force acting on it (above).
Lifting device of wing part using in vesells (below).
B:: Total buyancy of float attached on head rope.
B.: Total buoyancy of float attached on fishing line.
Bs: Lift
W, : Weight of hanging chain in water.
W3 : Weight of lying chian on bottom in water
W3 : Control weight

Table 3 Comparision of two types of trawl net on catch of fish caught by No. 37
DAIKICHI MARU.

Item Catch of fish (ton)
No. of | Total catch
Net towing | (ton) pollack |Flat fishes | Sablefish Pacc(;dflc RockfisheS[ Squids | Others
Regular net| 29 248.7 198.6 3.3 2.3 33.6 0.7 0.5 3.4
Chain net 25 101.3 93.1 0.3 0.2 6.7 0.1 0.1 0.4
Chain net _ 29
mxz—s (%) 47 54 10 10 23 17 23 14
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Fig. 4 Comparision of the cotent of catch of Regular netand Chain net.
Numbers in circle graph are %. H# Useless catch. Total weight of catch are
showing in kg. Circled number shows number of trawling.
C/R: ratio of C.P.U.E. of two types of net.
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Relationship between the echo class of fish finder and the catch of weight.
Echo class

1: Ne echo 2: Dotted echoes 3: Many dotted echoes 4: Cloudy like
echoes 5: Strong echoes
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Table 4 Comparision on the contents of catch in numbers of two types trawl net at
Bering Sea.
Item Pollack Plice Sabel fish Cod
Regular net 71593 274 37 1123
Chain net 43013 49 59 362
Table 5 Comparision on the contents of catch in numbers of two types trawl net at
Off Satsunan.
Item Sea bream File fish Flat head flounder Squid
Shark
Regular net 149 23 390 13 37
Chain net 117 13 17 8 20
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Fig. 6 Wing tip distance calculated by crossing angle of warps.
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Fig. 7 Wing tip distance at similar towing condition.
Circlesand dots are showing mean value and
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95 %.
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Fig. 8 Height of net mouth obtained by model experiment.
Brancketed number shows percentage of wing tip
distance and length of Head rope.
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Fig. 9 Height of net mouth at similar towing condition.
Circles and dots are showing mean value and
lines are showing confidence intervals of 95 %.
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Fig. 10 Comparision of net resistance obtained by experiments fixing
on a bottom of circular tank and that obtained by experiments
towing in swimming pool. Brancketed number shows percentage
of wing tip distance to length of head rope.
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Fig. 11  Tension acting on the net pendent at| towing condition (KEITEN MARU).
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Fig. 12 Inclination angle of 16 ¢ chain towed in water.
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Fig. 13  Distance from sea bottom to fishing line at various case of control weight.

o : Ordinary, sinking weight of ground rope is 850 kg. e: Added 12 of 300 ¢
floats to fishing line. o: Remove two of 300 ¢ floats to fishing line and added
15kg of Wi. =: Furthermore added 420 ¢ of iron ball and remove 8 of 200 ¢
floats. o: Furthermore remove two of 200 ¢ floats from fishing line and added
10.8 kg of Wi, a: Added 16 kg of Wa.

Field model
+W;: 0 kg —o— B
00 +W;y:36.5kg, -B:29 kg , ——

Distance from sea bottom to fishing line (cm)

0 wing tip hind wing bosom

Fig. 14 Distance from sea bottom to each part of fishing line.
Field : Field experiments in Bering Sea.
model : model experiments in circular tank.
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Table 6. Value of a area (a m?/m), weight in water (kg/m)
and length (Sem) about chain.

Iten a p Se
# (m?) (kg/m) (m)
13 ©0.016 4.95 1.5
16 0.020 5.50 1.5
19 0.024 6.53 1.5

130 164

50 [
Horizontal fength of chain  (unit:cm) Horizontal length of chain  (unit:cm)

19¢

50

0

H
Horizontal length of chain  (ynit:em)

Fig. 17 Shape of hanging chain in water drawing by the results of calculation at various
towing speed (U).
—--—U:100cm/sec —— - — U: 150 cm/sec
U : 200 cm/ sec
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Plate I A, B: Model experiments (No. 37 DAIKICHI MARU, Chain net scale 1/35)
C, D : Experimental towing conducted by YUME.
E, F: Experimental towing conducted by NANSEI MARU.
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Pl_ate 11 A, B: Experimental towing conducted by KEITEN MARU.
C. D. E, F: Experimental towing conducted by No. 37 DAIKICHI MARU.



