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Some Considerations on the Tension on Ropes of Drag Net
(Preliminary Report)

Shigeru Fuwa*!

Abstract

To ohtain some fundamental suggestion on the net design of trawl net, Author
carried out the field experiment. Results obtained are summarized as follows:

(1) On Danish seine net, the tension on the head rope was about 40 % of the
net resistance and that on the ground rope was about 60 % of the net resistance.

(2) While Trawl net was draging, the tension on the head rope was about 20 %
of the net resistance, the tension on the lacing line was about 20% of the net resist-
ance and the tension on the ground rope was about 60 % of the net resistance. And
when the trawl net was draged, the tension on the head rope reduced, because
of transmitting some of tension to the lacing line.
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Table 1. Specification of the Nansei-Maru.

Length (0.A) 25.30m

Breadth 5.70m

Depth 2.55m

Gross tonnage 75.14 ton

Main Engine 4 cycle Diesel
400 ps x 1200 rpm

Propella Type C.P.P,

Number of blades 3

Trawl wintch capacity 2 ton X 60 m/min
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Fig. 1. Net plan of experimental Fig. 2. Net plan of experimental
fishing gear (Trawl). fishing gear (Danish seine).

Table 2. Summary of experimental fishing gear.

Net Trawl Danish seine
Head rope length (m) 15.2 53.0
Ground rope length (m) 18.9 55.0
Float total buoyancy (kg) 61.5 11.0
Ground rope weight in water (kg) 79.8 42.0
Diameter of warp (towing rope) (mm) 14 16
Length of towing rope (m) — 2400

Otter board area (m?) 1.3x0.85 —
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Fig. 3. Rigging of experimental fishing

B S LW 2 PhicEBO L TY L. gear, trawl net (above) and danish
BEBMOKTEICE S EZNETREA seine net (below). A, B, C, E. F,

show the points of self-recording

E—ETH-IcRHDENPPEETS. C tension meter were attached and
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meter was attached.

D shows the point of warp tension

EHEGHARBOBEMBATRNTEBL BOMICRIEHNERLCELbDEELLNS.

(Fig. 4)
(kg)
2000,0 © 6 © © 8 @ © © 6 © © & © O
1500
1000
500} , 'i
0 ..*,...__.......-4_...J.—‘.._——_-_— — _.L.—-
0 5 10(min
—_—
(kg)
500, ¢ ® © © © 6 © ® 0 © @ © 0 ©
400
300
200 B PRI
100} 4 ¥ Nk
A —

0 5 10 (min)

Fig. 4. Recordings of tension meter attached to the danish seine
net, tension on the ground rope (above) and tension on the
head rope (below). A: Shooting net, B: Start hauling rope.
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Fig. 5. Relationship between the tension on net and that
on the head rope and that on the ground rope.
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Table 3. Specification of net resistance.
Towing speed Resistance of Tension on Tension on g:g':;%nrgge
trawl net Head rope Lacing line (calculated)
(m [sec) (kg) (kg) (%) kg) (B (kg) (%)
1.29 1269 280 (22.1) 210 (16.5) 779 (61.4)
1.29 1177 280 (23.8) 230 (19.5) 667 (56.7)
1.19 1190 280 (23.5) 220 (18.5) 690 (58.0)
1.19 1144 212 (18.5) 140 (12.3) 702 (69.2)
1.29 1536 300 (19.5) 300 (19.5) 936 (61.0)
1.29 1536 306 (19.5) 300 (19.5) 936 (61.0)
1.19 1377 360 (26.1) 280 (20.3) 737 (53.6)
Table 4. Result of field traial with Nansei-Maru.
. Resistance | Resistance
Length Towing Warp ter};?;il of g;:X;ogE:Ig Roefs;s:,ga;r;)ze of otter of trawl
of warp speed declination warps |component)|(calculated) (call)cotflin?:ed) (R'_ri)e'i[))
(m) V (m/sec) | a (deg.) T (kg) R’ (kg) D’ (kg) D (kg) R (kg)
260 1.29 22.0 | 1500 1391 64 29 % 2 1269
280 1.29 22.5 | 1500 1303 68 29%2 1177
280 1.19 21.5 1400 1298 58 25% 2 1190
280 1.19 22.0 1350 1252 58 25%x2 1144
270 1.29 22.0 1800 1660 66 29%2 1536
270 1.29 22.0 1800 1660 66 29x2 1536
270 1.19 22.0 i 1600 1483 56 25x2 1377
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Fig. 6. Recording of tension meter attached to trawl net, tension

on the lacing line (above) and that of the head rope (be-

low).
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shooting net, B: draging net, C: hauling net.
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Fig. 7. Relationship between the tension on the head rope and
that on the lacing line in shooting and hauling of trawl net.
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Fig. 8. Relationship between the tension on the head rope

and that on the lacing line in draging of trawl net.
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Fig. 9. Diagram of tension on head

repe (above) and height of net
mouth (below). A: shooting net,
B: draging net, C: hauling net.
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(1) 1Z5BMBItB0TR BFREICHH2 RN L2ERO 840 %, LFRch»BiRN
RBLEHDOK 60 B &1 3.

(2) Po—=BBOTRE~Ny Fo—Fithh3ikNBLEHROK 20 %, HE~NI13# 20 %
7Y Fo—=T b3 RENBHW0%ELE. REREBTRE~Ny Fo—Fih»3ENEH
BEABITENA~AY Fo—7FRI»PBZEIIBDOLTLS.
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