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The Effects of Current and Wave on the Tension of a Pursing Line

Shaur-Sheen Chyn

The purpose of the study was to measure the tension of a pursing line cre-
ated by the current and wave during. actual operation of a Taiwanese purse seiner
in the fishing ground. A 1/168 model of the mackerel seine net, measuring 840
m of float line and which was used by the R/V "Hai Fu" was used. The model
adopted Tauti's principle of model net construction. The experiment was conducted
in a newly-built vertical-circular water tank at the Taiwan Fisheries Research
Institute. Tensions were measured using different dials of impellers and wave
makers. Data were analyzed using the method of stepwise regression and cne
way analysis of variance. The results obtained from this gear test are as follows:
1. There is a positive relationship between the coefficient of current and the

tension while two-fifths(2/5) of pursing line was wound as the dial of impeller
was set at 70 and the dial of wave maker was regulated at an increasing
rate. At a 1% level of significance, the load of tension added a 0.33% weight
compared with the current speed of 1% and above based on the coefficient of
determination, it was concluded that the tension of pursing line was influenced
by the current at a rate of 35%. Throughout the pursing process, previous
explicable rate was about 10%-30%.

2. The regression which resulted from the height of the wave and the tension of
the pursing line was insignificant. The results showed that the variations in
tension was influenced by the height of wave at a rate of 44% as the pursing
line drumed up to 2/5 under at a 3% level of significance.

3. Interacted by the current and the height of wave and at a level of significance
of 1%, the ordinal of temporary mean tension did not coordinate with rthe
ascending dial of the wave maker. But the insignificant tension of the line
that linked each group illustrated explicitly that the tension influencing those

ranges was not due to overweight.
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Table 1 The coefficient of winding time corresponding to each winding speed using
regression analysis.

Net No. w;ggégg Hi?géng Coefgécient Intercept F-value Ad%'
{mmn/sec) %sec) 1l nD R

1 50 24.4 0.940464 -5.11068 261.47 0.5174
2 75 18.2 0.686837 -3.94099 417.34 0.6958
3 100 16.4 0.670660 -3.05511 867.52 0.8417
4 125 10.5 0.795493 -3.27876 575.53 0.8482

* 5 150 10.7 0.621705 -2.40048 875.07 0.8918
6 175 8.5 0.805198 -2.53332 2440.08 0.9629
7 200 9.0 1.024150 -2.71396 | 5472.28 0.9840
8 225 6.6 0.966376 -2.41638 1182.32 0.9418
9 250 5.6 1.297034 -2.71822 1716.79 0.9689
10 275 4.5 0.788581 -1.71179 | 852.34 0.9509
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Table 2 The coefficient of current regressed with tension corresponding to qach dial of

impeller.
Left Right Coefficient Adjusted
Net No. | impeller | impeller o Intercept F-Value

dial dial In{current) R-Square
11 50 50 0.233208 -0.831850{ ¥%14.33 0.1680
12 100 100 -0.528309 -2.2434727 = 6.71 0.0691
13 150 150 -0.826205 -1.954259 | %%20.16 0.3082
14 130 130 -0.007960 -1.291275 0.01 -0.0240
15 110 110 0.390377 -1.016663| % 5.78 0.0716
18 90 80 -0.072154 -1.337819 0.25 | -0.0083
17 70 70 0.409259 -1.008400 | *x10.71 0.0954
18 30 30 -0.290420 -2.182959 =% 9.74 0.1086
19 10 10 0.034366 -1.719577 0.05 -0.0084

Note: # %A level of significance of 1%

#¥ A level of significance of 5%
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Table 3 The coefficient of current regressed with tension corresponding to each snapshot
as pursing line was wound up to 1000pm and 2000mm.

Coefficient

Length of pursing Adjusted

Net No. line winding 0 Intercept F-Value
ER In(current) R-Square
11~ 19 1000 -0.113358 -1.737001 0.380 -0.0840
2000 0.380655 -0.447838 | # 4.171 0.3458

Note: # A level of significance of 10%
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Table 4 The coefficient of wave height regressed with tension corresponding to each
snapshot as pursing line was wound up to 1000mm and 2000mm while the dial of impeller
was fixed at 70.

Length of pursing | Coefficient Adjusted
Net No. line winding of In(wave Intercept F-Value
(mm) height) R-Square
30~ 39 1000 0.391994 -0.391774 2.005 0.1005
2000 -0.342069 -2.335865| %8.081 0.4403

Note: % A level of significance of 5%
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Fig. 3 The multiple-range of mean tension tested corresponding to each snapshot as

pursing line wound up to 1000mn while the dial of wave maker was fixed at 80 and the
dial of impeller varied.
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Fig. 4 The muitiple-range of mean tension tested corresponding to each snapshot as
pursing line wound up to 2000mm while the dial of wave maker was fixed at 80 and the
dial of impeller varied.
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Fig. 5 The multiple-range of mean tension tested corresponding to each snaphot as purs-
ing line wound up to 1000mm while the dial of impeller was fixed at 0 and the dial of wave

maker varied.
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% : Comparisons significant at the 0.05 level.
% % : Comparisons significant at the 0.01 level.
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Fig. 6 The multiple-range of mean tension tested corresponding to each snapshot as
pursing line wound up to 2000mm while the dial of impeller waé fixed at 0 and the dial of
wave maker varied.
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* : Comparisons significant at the 0.05 level.
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Fig. 7 The multiple-range of mean tension tested corresponding to each snapshot as
pursing line wound up to 1000mm while the dial of impeller was fixed at 70 and the dial of
wave maker varied. '
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Fig. 8 The multiple-range of mean tension tested corresponding to each snapshot as
pursing line wound up to 2000mm while the dial of impeller was fixed at 70 and the dial of

wave maker varied.
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Fig. 10 The multiple-range of mean tension tested corresponding to each snapshot as
pursing line wound up to 1000mm while the dial of impeller was fixed at 70 and the dial of
wave maker varied (The dial of impeller was fixed at 130 on No. 40) .
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Fig. 10 The multiple-range of mean tension tested corresponding to each snapshot as

pursing line wound up to 2000mm while the dial of impeller was fixed at 70 and the dial of
wave maker varied (The dial of impeller was fixed at 130 on No. 40) .
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