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Configuration of Leadline of Purse Seine
During Pursing

Don Chung Liu*, Osamu Saro**, Katsuaki Nasarmoro**
and Katsutaro Yamamoro**

Abstract

A simple experimental method was used in an attempt to realize the configuration of the
leadline during pursing. The model net, a 1/500 scale of a 300-ton class tuna seine, was made
of silk and the experiment was carried out in air.

Three uniform types, namely 14 g/m (A), 24.3 g/m (B) and 56.5 g/m (C), along with
another three combined types of leadline, were used in the experiments. The moving path
and open area of the leadline, as well as the entire volume encircled by the net, were
calculated according to the configuration of the net. In addition, an equation was derived
to predict the probability of fish escaping.

The results obtained from the experiments are as follows:

1) For the uniform types of leadline, no obvious changes were found to occur in the
open area 1in relation to the pursing length ratio. For the combined types, however when the
pursing length ratio remained constant, the open area became smaller as the weight of the
central part of the leadline increased.

2) Comparing the total volume of the net (V) with the open volume of the leadline
(V,), the non-encircled rate (Rg=V,/V;) decreased along with the weight of the leadline.
Under the condition where the average weight was constant, it was found that a great deal
of weight in the central part of the leadline produced a small value for the non-encircled rate.

3) We might conclude from the results mentioned in 1) and 2) that a design in
which the central part of the leadline is heavy is considered to be a design with a high
catching efficiency.

4) It was estimated that for each type of leadline, the probability of fish escaping had
the constant value of 0.23 before pursing the net. When the pursing length ratio increased
up to 0.80 (but 0.70 for the CCC type) the theoretical probability was reduced to zero.
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Fig. 1. Schematic plan of model net.
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Fig. 2. Dimensions and arrangement of the Fig. 3. Shape of the leadline (from top
experimental apparatus. view) during pursing under condition of
C, central point of corkline; L, left various pursing length ratios.

quarter point of corkline ; R, right point
of corkline ; P, pursing point; C’, I, R’
and P’, indicate the corresponding points
in that of leadline; N, cloth; F, frame;
W, weight.

FEEBENOHIT 46,2712 K-> T\ 5, BIETRILEEFHOLELX=ZESL, TR
HEORBEXHARD A B, CoOF=—vEHWTELTAA-A, B-B:B, C-C-C, A+B-A, B-A-
B, AsB-CoO6BOEEERIED ERVITI -7,

R/RBIUEBE

AERTIIMOR H CBHFL A CEMAL, FRAEHEDO LR TINnLEPTERYTT
otz fnTLOFERE, BEERE > KFTOEROBER, H25VIEREEEFORE I
HRTEFTRLLFERYET L2803 555, BROHEROSS L zofoBRLYLETS L
TRAEBEERRCbDEELDRD, ¥, HREROVA Y —DOBREEERZ WEAT 3
FTICE o THEPOPOWRIZIBEEL LAV ENRDTHTWBDTY, AR TIIEIH
DR BEFREDOREBIZ L > TED X S ENT B O T T/,

RO : BEFEPo L FEARSIOU@E»SFhERE D2 -BEOESEHYD 14
M3, M4, R5Rd, RM3REFEI Y Eb 2 BB EOETTHD, RFboMHEOK
FREMOMEER GEROMDOIRILBHERLOHOME) 2#FRb LT3, K368 LM
LS CEMRATORECR E nHMRIMEERIEb- THBEFAVEAE TS Z L0805
b, H4QXEE»SRLE (W20 P-P L b & b2i) MECESNM cRENIEN IR
LR OBELEREC L TRl AE %, BEAE L, R SHoE#YRL, 0 dfhHa%
Y. 8T, ERAEMEE o L', R SoBB#MPERTZ Licisd, —F, BREITLE
NERREEETPOBOARKEYFRLT, M63AE S RE (N20R-R Xhibit) M
BWOEGHPHEFEREHLL, HEHIRK4 LFEAUTHHY, BEhL P, C ABoERYEH T, HHIRE

— 236 —



2o HvA e <7 a EFROMERICE T S @R

PURSE
LENGTH 60
. RATIO J

HEIGHT (CM)
—_ N W i [8,] (2]
o (e} () o (@] o

’

s i i i i . ' : . R

50 40 30 20 10 O 10 20 30 40 50
DISTANCE FROM L'R'(CM)

Fig. 4. Tracks of L point and R point (from front view) during pursing.

@, measuring point; ------ , outline of the net; ——, tracks.
PURSE
LENGTH
60 1 RATIO 60

T 50

/140
30

HEIGHT (CM)

/il 20
F b0

Al
50 40 30 20 10 0 10 20 30 40 50
DISTANCE FROM C'P’ (CM)

Fig.5. Tracks of C’ point and P’ point (from side view) during pursing.
®, measuring point; ------ , outline of the net; , tracks.
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Fig. 6. Relation between pursing length ratio (R, ), area ratio (R,) and leadline height ratio (Ry)
under various arrangements of lead line weight
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Table 1. The coefficients of A and y as shown in equation
(2) for various combinations of leadline weight.

Coefficient
Type of model net
Ao Y
A«A.A 1.65 —4.82
B-B.B 1.98 —5.58
c.Cc-.C 1.71 —5.29
A.-B.C 1.88 —545
A.B.A 1.76 —5.39
B:-A.B 1.90 —5.56

Table 2. The coeflicients of B and g as shown in equation
(3) for various combinations of leadline weight.

Coefficient
Type of model net
B, B

A-A-A 0.01 4.88
B-B.B 0.01 4.48
c.C.C 0.01 4.40
A-B.C (A 0.02 4.34

(B)*? 0.01 5.32

(C)*s 0.01 4.82
A-B.-A (A 0.02 4.23

(B)* 0.01 5.50
B-A.B (A" 0.01 5.16

(B)*? 0.01 5.01

*1 observation point lead line A
*2 observation point lead line B
*3 observation point lead line C

LEFWER R, B XX Ry LEIHER R OBIRRBKRAD & 5 hERACRT Z L0 TE B,
Ryi=Age 7" @
Ry = B €))
BL (2 K& @) RXFD 4,y B, gafREtchs, vk, WEER R, IREMMEROBEEOLR
FOOHE EMEMOPBEORIOEE L OLT, 1S IR Ry IRBEMEHER 0@ & /S
DL E DI TERTERFEL LI, BEOMEINC 4, & v, B & BROBELIERYEL 21
R, WTFMOEEDEBY L CFHNEEI L2 E 27 A<A+A B-B:B,C:C.Cn=
DOMOERIME T Ry & R OBRRIETFROEINEMLCLB LAY EEZORCIENR
Lhisw, il WFMOBEIOEBY B Lt AAAROPELIED L Y EEXYE 2 A
BeARORE T, BN R IMHOFHEERR L RIB EZR VD, BB 4o, y OfEIZ A-BAR
OWDOTN, AAARDBILOKRELEoT 3, ¥, WFMAOEIOEEBELY L B.
B-BRHOPLUTFOEBEYZE 27 BeA-BAl, A-B-CHOME TIHERE 4o, y I L A EENT
o, ZOZERRUERAOMERTH A-B AR EoMOEMAEL 0 BIEOME
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Table 3. The total volume (V;), opening volume of leadline (V,) and the non-
encircled rated (Rg) of the net under various combinations of leadline weight.

Type of model net A.A.A | B.B.B C.C.C A.B.C | A.B-A | B.A.B
Vo (1) 374 366 379 373 373 375
Vo (1) 418 34.4 23.6 35.8 35.2 36.9
Re (%)* 11.2 9.4 6.2 9.6 95 9.9

* R’E:VO/VT

PEBIDERD I ERBRL TV, ks, BAMA-B AR X 5t FEXESIL 28
BEISCHFERHIR T W TFEIOETHD, COSHHLBETES, —F, Ry & R 0B&%
TR KD By & g OEREFEOIMC L > TET /N kD, chRALE
MOFRRTOLUWFEIEINT 2 LBEOTIMEL hdEARTT, 2% b, B3XKLBRGE
HREOBBITKTROE SRR TFEOEINCL - TETHEL TS50 EEBRTE S, KT
WL ESTRENDIRED, TO &L EOMNEEAEY Vr & L, BROREOETICEE » THE
DR & 0T FIENT B0, Ve OF CTREIEB L Ish - 83 D& Voil,

Vozfo"A(H)dh (4)

ELTREIND, L, HIFBOREE»HLOEE Y, AH) 3 PECR X 0o ERY =
To BBRIICKRDI Vo BI O Ve 2V, Re(=V,o/Vr) #ROBBLAHERLES LFT, I
T oS —Hicl, BEE2E2#k ArAA, B:B:B, 5 00 C-C-C oMo cIt, F@D
EINELS DB B 0N &L b, Thebb, C-C-CHOBREBTRIMTHALSED 6.
2%, AA-A RO T 112% OKROEEI RSO L D BEBLTLE VR CTERZ LiIT/
5, b, BAFEAAANPRTRAORI % E 2 PRBLIEL L A-BARDBEOEE,
Re 13 11.2% 25 95% /&L w501t LT, BBBEOHED X 5 i FHOPRI 2 E <
TB &M By 13.94% 5085 9.9% ~DO Kk EL B, Lad, AB.ARIL BA-BEROBETIREE

%

R Fig. 7. Positional relation of escaping fish from
leadline during pursing.

F, fish position; R, radius; «, plane
angle; ¢, stereo angle; d, observed diameter
of opening lead line ; H, distance of lead line
from sea surface.
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OFRERTFEEINIVDOI, Ry I/NIL B2 2 RTYH, Re /N3 Thkdrmi, ik
FROFRBEEL TOLENEYTHL ENTh D,

BOEREEOEE : HOoFHALAIKEC—RCHML, RIRECR 2 0T bHEk
BTHLDEFEBLCRD L > nHERERLHE LI, KEEL Z#EXLTV5RLBEOHX
0&DBEEREYEAMWRLAEDONNT Th b, KE»HLWEETTCOFRIY R, BONETF LH
ERCTELRAIIGAY ¢, MECHEIEE - LEEOMOERY I, FEAMFN * « £ Th
i, FATORADOHKEER P(E) &, MAAOKL L TRATRTZ ENTES,

2zR%(1 —cos%)

_ ¢ _

P& = 2r 2r R? 6
—{1-cos2
_(1 oosg)

G, BUIKEE S K~ BRI oA LT 5 EFEELDT, F AR CH T hicRmLEonwT
ZizhERVC Ll s, BMOMKEHBE-ALHERT 2 coiM<i, el KEOmE
REETbLLIEVWERBRTZENTESDOT, O) AREELBRAOMBEREB ST 5ERBES
DRDWKRHER L AL RETLEEZ LI ENTES, LT, BROBEIETLTWS
REFCR 4R LY ) nERMEEER L EROME ISR LoHBEGREF - T, KE»HM
BETOERL R, BIVEERORBOBER I 2R, FHA« ¥EHL, ZF@EICREL X
BEELE 4 IR T, BROMEDH CR A0SR Sho R E $#23% L7h,

Table 4. Fish escaping probability calculated from equation (5) under various combi-
nations of leadline weight.

B . Type of model net
- A-A-A|B.B.B| C.C.C|A-B.C| A-B-A | B-A-B

0 0.236 0.231 0.236 0.233 0.233 0.233
0.053 0.231 0.232 0.231 0.225 0.226 0.235
0.105 0.219 0.219 0218 0.216 0.209 0.216
0.158 0.207 0.202 0.201 0.200 0.196 0.200
0.210 0.194 0.186 0.182 0.179 0.177 0.183
0.263 0.176 0.166 0.165 0.163 0.155 0.162
0.316 0.149 0.152 0.146 0.145 0.133 0.140
0.368 0.139 0.132 0.126 0.130 0.118 0.126
0.420 0.116 0.116 0.100 0.114 0.102 0.110
0.474 0.098 0.092 0.079 0.004 0.089 0.085
0.526 0.074 0.078 0.059 0.079 0.070 0.070
0.579 0.065 0.062 0.041 0.068 0.064 0.064
0.632 0.053 0.043 0.026 0.051 0.052 0.053
0.684 0.045 0.034 0.005 0.035 0.052 0.046
0.737 0.046 0.022 0.000 0.023 0.058 0.043
0.789 0.011 0.008 0.016 0.021 0.027
0.842 0.000 0.000 0.000 0.000 0.010
0.895 0.000

* pursing length ratio
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