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THE INFLUENCE OF CATCH VOLUME ON TRAWLER WARP TENSION

by

Cha Dol Kmm
(Yeosu Fisheries Junior Technical College)

Few reports have been written regarding the measurement of stern trawler warp tension
under conditions of a full catch.

This report compares the tension imposed on the warps at the time the boat begins to tow
the net and the tension at the time the cod end is filled with a large quantity of fish.

The structure of the otter boards and trawl net used for the experiment was the same types
as used by Koyama, Sakurai, and Sumikawa (1968)."

The warp tension was measured with a load cell tension meter.? This meter continuously records
the tension on a pen oscillograph. The net towing speed was measured with the CM-1A type
current meter, Toho Dentan Co. Ltd., Japan. The data collected in the experiment are
shown in Table 1. This table indicates that shooting No. 2 and No. 11 show a large catch
volume, and the types of fish caught are shown in Table 2. The tension meter recordings when
the boat began to tow the net and when the cod end was filled with a large quantity are shown
in Fig. 1 and Fig. 2. It is indicated that the barracouta Thyrsites atun (EUPHRASEN)
causes little tension difference bestween the time before they enter the net and the time after
they enter the net before hauling.

Other types of fish influence tension similarly. According to these results, the warp tension
measurements as recorded on a big stern trawler are more influenced by rough sea wave action

than by the volume of fish caught.
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Table 1. Data Collected

Shooting .Shooting position quing Towing |Distance | Height t’eIr‘;;tizci)ln Depth | Length
Date time speed |of haul| of net of warp of warp
Number Lat. Long. (m) (knot) | (mile) (m) (ton) (m) (m)

1 6/18 44°-35.0' S 172°-15.8'E 61 4.2 6.4 5 11.5 102 400

2 4 44°-45.5" 7 172°-21.3' ~ 94 3.2 5.7 5.5 10 140 600

3 6/19  45°~14.3'~ 171°-29.2" # 70 3.2 3.1 6 9.0 116 400

4 2 44°-50.3" ~ 171°-51.8" » 76 3.3 1.9 4 11.0 118 450

5 Z 44°-37.5" » 171°-45. 0" ~ 53 3.3 2.4 6 9.0 79 300

6 6/20 46°-59.2' » 169°-10.8' ~ 62 3.2 4.2 6 10.0 118 450

7 3 47°~09.6" ~ 169°-21.5" # 52 3.2 4.0 5 14.0 127 500

8 4 47°~08.0' » 169°-17.7" ~ 63 3.4 4.1 6 10.0 120 450

9 6/22 44°-23.0" » 172°-56.2' » 73 3.2 5.6 6 12.0 135 500
10 6/23 44°-23.5" » 171°-41.5" » 95 3.8 6.3 6 12.0 48 200
11 2 44°-09. 4" » 172°-23.0" ~ 81 3.3 4.8 6 10-0 56 200
12 2 44°-11.2" » 172°-53.8" » 77 3.3 4.0 6 12.0 80 250
13 6/24 43°-20.2" » 175°-14.0" » 91 3.5 2.2 6 12.0 110 400
14 4 43°-28.0" » 175°-24.0" # 108 3.5 3.2 6 12.0 130 500
15 4 43°-21.5' » 175°-31.5" » 62 3.2 2.5 9 6.0 178 650
16 6/30 43°-59.0" » 173°-28.3" ~ 96 3.2 6.5 6 10.0 93 400
17 z 43°-42.7" ~ 173°-28.5' ~ 80 4.0 5.0 6 13.0 88 300
18 7/1 44°-14.2" » 172°-33.1" = 100 3.5 7.0 6 12.0 67 350
19 4 44°-34.9" ~ 172°-37.5" # 77 3.8 5.8 6 12.0 137 500
20 7/2 43°~06.8" ~ 176°-00. 0" » 60 3.4 3.2 6 12.0 390 1,000
21 2 43°~20.2" » 176°-35.5" ~ 63 3.2 3.9 6 12.0 261 606
22 4 43°-26.5" 176°-46.8" ~ 92 3.5 1.8 6 12.0 260 600
23 7/11 43°-54.5" 7 178°-09.5" ~ 83 3.5 5.1 6 12.0 535 1, 260
24 7/12 42°-58.0" » 178°-10.5" » 80 3.5 4.4 6 14.0 380 1,100
25 4 43°~08.7" » 178°-14.4' = 60 3.2 4.3 6 12.0 382 1,100
26 7 43°-21.5" » 178°-14.0' # 70 3.0 3.6 6 12.0 396 1,100
27 7/13 43°~05.0" # 174°-55.5" » 65 3.2 3.4 6 14.0 408 1,100
28 4 43°-14.5 ~» 174°-43.0" ~ 62 3.0 3.6 6 14.0 446 1,400
29 7/14 43°-17.3" » 177°-48.5" » 61 3.5 3.8 8 7.0 382 1, 300
30 4 42°~55.5" # 177°-33.4" » 61 3.0 3.3 6 10.0 424 1,400
31 4 43°-00.0' ~ 177°-02.5' » 70 3.2 3.7 6 12.0 356 1,200
32 7/15  43°-50.3'~# 179°-09. W 61 3.6 4.5 6 11.0 410 1,400
33 4 44°~20.5" ~ 179°-17.5'W 57 3.0 3.3 6 14.0 750 2,000
34 7/16 44°-08.1" » 176°-23.0'E 60 4.0 3.7 8 7.0 596 1,800
35 4 44°-07.2" » 175°-55.5" # 32 3.8 2.0 7 8.0 140 600
36 4 ALC-44.0'4  175°-42.0'4 31 3.0 1.9 6 14.0 P55 2,500
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in the Experiment
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Bottom Wind }7(\)/:;13 Sea Engine ;i‘?;ﬁ: Eflr:; ge;f' Zg;’g e(; Landings
mate- | Course |Weather| (Beau- - speed |- T rithe sur. lsea bot- Remarks
rials direction fort) condition| (r.p.m.) | (kw) Jface (C)Jtom (C) (kg)
SM 55° O SSW 3 2 110 1,080 10.8° 10.0° 571
S 230° Zz Z % 4 90 600 z 10.2° 12,654
SM 35° BC SW 4 3 4 580 4 10. 0° 1,335
N 215° 4 Z z 7 Iz 820 1L.7° “ 813
4 170° B 2 2 2 4 600 10.0° 11.0° 155
SSH 90° C WNW 3 3 100 680 10.7° 12.0° 995
S 70° O NNW 3 3 2 2 11.3°  10.0° 100 Swell 5m
4 240° C A % z 2 700 11.0° 2 180
4 40° D ENE 1 1 % 800 10.5° 9, 0° 1,834
% 60° O W % z 110 1,100  10.2°  10.0° 247
4 70° F WSW 3 2 100 750  10.5° 7 12,560
2 90° % E 2 1 % 780 % Z 1,815 Swell 4m
» 815 O SwW 3 2 ’ 800 1220 ~ 1,113 Syelldm
2 ” 2 W 4 3 P 780 12.5°  12.0° — Swell 3m
R 240° 4 NWwW 2 2 90 600 12.2° 11.0° — Z
s 1 B 2 5 5 o 600 10.5°  10.0° — well
2 150° z Z s 4 100 730 % 9.0° — —
4 55° O SW 7 4 100 800 10.5° 10.0° 1,164
4 30° BC SSW 5 v Z 850 z 9.0° 1,342
R 65° C SW 4 4 4 750  11.5° 4 1,098
4 70° BC 2 4 s 4 800 10.7° 4 6,831
— 2 z 2 » z Z 900 11.1° % 563
M 270° F SSW 2 1 4 800 10.0° 6.0° 2,205
4 95° O w 4 2 110 1,100 12.7° 8.0° 2, 356
4 90° BC 2 3 3 100 870  10.5° z 1,661
- 4 C SW 2 2 2 900 z 7.0° 1,038
4 45° ] S 4 3 4 4 10. 8° 8.0° 4,620
2 225° C SW 3 2 3 7z 10.5° 2 1,550
A 270° O SSW 3 2 90 560 11.0° z 2,507
7z 2 2 4 2 2 90 550 12.6° 4 2,335
Z 90° BC SNS 2 1 100 930 12.3° 9.0° 1,370
v 270° C w 3 2 90 300 10.2° 7.0° 798 Swell 5m
2 100° 3 N 3 2 100 900 9.8° 5.0° 1,816
2 140° BC NwW 5 4 20 600  10.2° 6.0° 1,126 Swell 4m
S 90° O SSW 6 5 2 2 10.0° 9.0° 238 Swell 5~6m
M // v » 2 2 2 700 8.8 @ — 320 Sée{ffgc“der
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196748 BAe] BET BAKHERE HEMER Kayo-Maru(R trawl B, FE5 3,210 ton, BWRHEEH R,
HEHE motor 1,150 KW x2) o k3 A Egol T8t el & trawl winch & HEPE 300KW, 300% torque motor 2
E/, drum ZF5@d glol A8l HEL 25tonx60m/min o\l = i drume] & EHE 28 m/m 9 warp(FAH
B177 %5 50 ton) 7} %% 3,600m 4 FAA slgvh A FE) FEEL rawl BEE L, FEFH, FEII(1968) DA
FHT A @A—3 AL fHIE & otter board = Al 2 4.1m, JF2 2.05m, EES 3.1ton & iAo
2 Bl BTE Aol Y 2 TRl K shoe & #E3IY vl o] otter board &= FHLfLET THel BES ol o
o Eoll iR Kol A9 BRI AEE okl £ otter board B [RlMY] BT EE D St ¢
t}. S head rope ] o] 59.95m, ground rope & Aol 78.4m, ZFE 76.9me] X v o)X WNHAE 3 ISR

o2 BFE EE 240m/m 8 HREIE(— Bl ZHH A 150 (WE 1,500m, 285 615keg) 283
ground rope of &= E{E 530m/m o XKHEFK bobbin, FA 148 AES ;. = hanging chain & & 13m/m, =
o] 700m/m 9} A, %A 1134-% ground rope 2ifel] AH sl v}, ground rope 8] F % FuFe 750kgo) v}

3. Bl ® KF &
warp 35 7ol vl s A & 3BEERIEIF DA kste] BiESt ok o) BRNE = MEME o4 6 = pen oscillograph
o 7] &3tet
NEEELE B4 HILTEEC) BAEEE propeller ENEHEH RS BRIEHEST CM-IA FI(—4knot meter)o] &
s HESH o}

4 RBR B EE

traw) FEEEE-C 1B 48~100m o] el A 7, 100~500m o] A A 258HME, FEiE 500~1, 100m o] &3] A
4B, &F s6e] AR f7ste Aol HEREREY MES Table 16] TRSdeh. & oAV BEE 3T 5B
ol #AE o] propeller & BIEHIE 90~1107.p.m., HEHE motor AJJ-E 550~1,100 KWe] w14 wjolq e 173
A Xt BBEEE 3~4 knot o)th. AfR-E FEE 3EHAL] AR A HEHE motor AJJ 1,800KW 7} HHRA
olEz FHEL BT 30~60%2 BFIREEA A ¥l TedA dE Hikels FET AFE 21 % 17
AL Jdu AL ¢ F ok

Table 1e fk3ba 2200 9 F1E HES AF B PSS Vrepi L glos o] wlo Ml MRS 2a

Table 214 2E wlol o] 18 KF4r-& barracouta Thyrsites atun (EUPHRASEN)o] Apx|stx glv}. =

Table 2. The Comparison of Fish Types Between the No. 2 Shooting and No. 11 Shooting

S e
2 Barracouta 10, 700 11 Barracouta 12,180
% Ling 315 z Horsemackerel 200
7 Grouper 624 P Red Gurnard 40
- Spiny dogfish 83 2 Sharks 120
% Red cod 43 z Elephantfish 20
z Souther dogfish 749 K4 - -
z Rays 140 % — —
7 Total 12,654 = Total 12, 560
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barracouta ¢] #jEel # 12tono]l & =& o} barracouta 7} AiFSt7] A HIBWS AdBT R HFEER
warp /¢ Fig- 1 & Fig. 26l A4 wlmsl 2d BiEEE 3.2~3.3knot o) A BiEY EHE Aol Bkt gl
= % sl B 10ton(FEHE AR gl o] A& barracouta & Lol B Fol AffylclelE RiFH warp
#=H #bole Ha P drols AS ¢+ glek = AP vawl 89 el sl 4 FlEMEe THE
£ was 2
A (1967) P trawl {89) EHE
R:gab%pz ................................. Q)

g HeEstach B ak tawlifel RARI(m), by tawliffs] F5& Y8 MBS KX Rl m), d/1
& side panel 1~7 Section ] glo] 4] #Ehe] W AL Wl Aol 19 [ke] THE v WAMHEE (n/sec)

Shooting No. II. Shooting No. I

Wind force 3. Sea condition 2. Wind force 3. Sea condition 2,
Depth 56 m. Depth 56m.

Length of warp 200 m. Length of warp 200 m.

Propeller 100 r.p.m. Propeller 100 r.p.m.

Towing speed 3.3 knot. Towing speed 3.3 knot.

Electric propulsion motor 750 kw. Electric propulsion motor 750 kw,
Height of net 6 m. Height of net 6 m.

Fig. 1. The tension imposed on the warps -Fig. 2. The tension imposed on the warps
when the boat began to tow the net. when the cad end was filled with
a large quantity of fish.
Above data were taken on June 23, 1948 in the New Zealand Seu on Kaiyo-
Maru (research vessel for fishing in Japan).

olch webAl (1) Rell fkabe] A& Pl MR trawlifie] EH-E FHES 2= a & 83.34m, bt 87.6m d/l:
0.0457°] =)o} RABEE 3.3 knot off A KIS #o8ton 2.2 FHEATH s o] A warp 25 J7& 10 ton (Table 1)
BB 1 Fao R FHIEgor o714 Otter board @ warp & 518 = (DR FEMES Aol —Fst
eld AR AR KT EPLe Aol ERE S ¢ F vk

5. E #

@® 1968 69 182 F-E 7Y 169 <tolol HAKEEE #EMEM Kaiyo-Marue] <4 New Zealand JT¥geil 4]

— 177 —



E s %

trawl RS f73H9 o -
@ KEHHR trawlol 9lo) BABTSH BB warp EHMS £ AR SEE Mol dk A 2k,
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1) ANURF, MHAE, BRI (1968) SRR b = L ORIBERC KI5 7 VIEHORMTEREE. BB 34(10)
903~906.

2) PLUREFEA967): b rA Y FEFFCOWC. BEABER 5088 1 27~30.

3) ———(1967): bt e ARADIEHIICOT. HKEBEE 33(2) 1 74~88.

4) £KF1968): trawl 45} 28 R ol 3t B BAKEHRLE H28 : 132~140.
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