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INTRODUCTION is “setting”, i.e., laying a set of longline gear

in a continuous line. The following stép is “w-

o A set of tuna longline gear is operated in a aiting”, i.e., the gear laid is kept for a while
_s',eAque_mce of three working steps. The first step before retrieving. The last step is “retrieving”,
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which is hauling up the line aboard with the
vessel under way at a slow speed. .

_ The retrieving can be started from either the
tail end or the head end (Shimada, 1951). If
retrieving starts from the tail end of the line,
the retrieving miethod is called “back-tracing.”
If it starts from the head end of the line, it
is called “on-tracing”.

The vessel’s skipper usually decide to choose
either method in regards to navigation schedules
and wind direction during the retrieving opera-
tion.

Miurphy (1960) established a generalized catch

equation that can account for all of the varibles,

Hirayma (1969a,b) examined the catches of 167
sets in 24 fishing-days and showed no significant
‘ aifferencé_ in the catch-per-set by so called
“counter retrieving” and by “returning retrievi-
ng”. He remarked that the mean soaking time
of a set is equal not withstanding of difference
in the retrieving method. Park (1974 a) showed
that more catch was expected by on-tracing than
by back-tracing. Park (1974 b) evaluated the
fishing power of the longline gear and established
a catch equation.
This study compares the catch of a longline
set by two different retrieving methods: “back-

tracing” and “on-tracing®.

METHOD AND RESULT

The fishing power (Beverten and Holt, 1957)
of a baited-hook is represented (Park, 1974 b)
Fy=F, ¢
Where
F,={ishing power at t-hour after set
Fy==initial fishing power at the time of
settieg
Z=decreasing coefficient of the {fishing
power
t=time (hour) after set
Number of fish caught on H-hooks in ¢-hours
after setting is

C=HF, f:e—u dt

Where
H=number of hooks
C=number of fish caught on H-hooks
Suppose thé-sbaki'ng timé of a longl_il}e set
ranges from vy and r, Let -
T=T Ty
Where
ra=the soaking time of the hook which is
retrieved at first
vz=the soaking time of the hook which is
retrieved at last
The total hooks in a set are distributed in a
uniform distribution density in r-hour (diffeer-
ntial of the longest and the shortest soaking
time in a set).
Hge=(r4—r)H;

=Z'H,'
Where

Hg=total hooks in a set

H;=hooks distribution density in the differe-
ntial of the soaking time ’

Then catch in a set is

T
cG=l§&f F (L—e-tyat
%a

= HGF,,/1 + ¢ 4T g-g 2T,

2 T2

“) O 5]

In an operation of back-tracing retrieve, the
hook which is set at the end of setting and then
has the shortest soaking
time in a set. While, the hook which is set at
first and then is retrieved at last has the longest

is retrieved at first,

soaking time in a set. .
Thus, the equation (5) is fitted to back-tra-
cing retrieve by substituting v, r; and ¢ with
Ta=Ty
Ta==t1+ 0303
T=r3-+11
Where
ry=time required for setting operation in-a set
ry=waiting time between setting operation
and retrieving operation
rg=time required for retrieving eperation-of

a set
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Let
Up=e-en1
Up=se—tr3
Uyg==e—7s

Then, catch by back-tracing retrieve is repr-

esented

r_. HcFo U0 Us—Uy
fo'= Z {H' Z(rgtrp }

In an operation of on-tracing retrieve,

the
hook which is set at first and then is retrieved
at first, has the shortest soaking time in a set.
While, the hook which is set at last and then
retrieved at last has the longest soaking time
in a set."
Thus, the equation (5) is fitted to on-tracing
retrieve by substituting r,, tp and ¢ with
Ta=Ty-}1Tg
=Ty-+7g
T=Tg—T1

....................... )

Then catch by on-tracing retrieve is represen-

ted

Cor=HePs (14 UV,

> ey’ } ............... a0
Comparing catches by back-tracing and on-

1+

tracing retreives

species: albacore, 0.09 bigeye, 0.205; yellowfin,

0.077; skipjack, 0.014.

Table 1. gives r;=3—6 hours and r3=_~10-—15

" hours.

Table 1. Fishing process during ihree steps
of a longline operation

First step Second step Third step

Operation Setting  Waiting Retrieving
Longline Being cast Being set Being
in the sea retrieved
aboard
Vessel Under way Stand by at Under way
in a full = either end in a slow
speed of a set of speed
ongline
Duration T1 Ty 3

=3—6hours =3—4hours =10—15 hours

Let us give Z, r and ¢ values ranging wider

than the conceivable in a practical fishing ope-
ration (Table 2. and 3);

Z=0.07—0. 21
73==3—6 hour
7=23—5

Table 2. Range of the soaking time in
sequence of a longline operation

Cor—Co" =Hal Wy Uith=1_Us—Uay '
22 N1yt 15—y Back-tracing . On-tracing
_HoFyl { 211U (1 —Uy) (1 —UD (1 +Up) } retrieve retrieve
z2 (rg+r1) (tg—71) The direction Reversed to the Accordance with

In a practical sense it takes longer for the ret-
rieving operation than the setting operation.
Thus
y=y7y (YD1
The equation (11) is reduced to
Co'—C"=PQ
_ HgFU,
YA ACESHICES))
Q=1+Up(1—~Up) —y(1-Up 14Uy
In the equation (13) the factors of P are all
positive
P>0

The values of @ are examined by giving o

e (13)

and v the conceivable values in a practical lon-
- gline operation in field.
Park (1974 b) evaluated Z in various tuna

the setting opera-
tion

Set at last and Set at first and
retrieved at  retrieved at first
first

setting opera-
tion

of progress in
retrieving
The hook of
the shortest
soaking time
The shortest
soaking time

(Te) t;=3—4 hours t;41r,;=7—10
hours
The hook of Set at first and Set at last and

the longest  retrieved at retrieved at last

soaking time last

The longest

soaking time rytre+rs To+1T3

(T =17~25hours =13—1%hours
The range of

the soaking rg+ry T3—11

time in a set =13—1%hours =6—~12hours

(T=tg—7a)
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Table 3. The valuss of Zr; for various value
of the decreasing coefficient of
fishing power (Z) and the setting
time (r;), in a set of longline

1 A

(hour) 0.07 0.14 0.21
3 0.21 0.42 0.62
4 0.28 0.56 0.84
5 0.35 0.70 1.05
6 . 0.42 0,84 1.26

The values of @ are all negative for the con-
ceivable values of Z; and v in the practical
fishing operations as shown in Table 4.

Table 4. The calculated values of @ in the
equation (13) for various value of
r;y Z and o

2 3 4 5

12=0.21

U 0.811 0.811 0.811 0.811
Us 0.657 0.533 0.432 0.350
A=(1+UD(1—Us) 0.621 0.846 1.029 1,177
Be=(1—U)(1+Us) 0.313 0.290 0.271 0.255

Q=A—yB -0.005 -0. 024 -0.055 -0. 098
12=0. 56

Uy 0.571 0.571 0.571 0.571
Us. 0.326 0.186 0.106 0.061
A=(14+UD(1—Us) 1.059 1.279 1.404 1.475
B=(1—Uy)(14-Us) 0.560  0.509 0.474 0.455

Q=A—yB 0,079 -0.248 -0.492 ~0. 800
71Z=0. 84
Uy 0.432 0.432 0.432 0.432
Us 0.186 0.080 0.035 0.015
A=(1+UDQ—Us) 1.166 1.317 1.382 "1.411
B=(1—UD(14Us) 0.674 0.613 0.588 0.577

Q=A—vB ~0.182 -0.522 -0.970 ~1.474
le=1. 26

U 0.284 0.284 0.28¢4 0.284

Us 0.080 0.023 0.006 0.002

A=Q4+Up(Q—Us) 1.181 1.254 1.276 1.281

B=(Q-Up(1+Us 0.773 0.732 0.720 0.717

Q=A~—yB -0. 365 -0. 942 ~1.604 -2.304

Q=0 +U) 1 —Up —y(1=Un(1+Us)

Uy=e 4%, Us__.e--/-rrz’_ ,y=,_f_§_.

. . 71

From the equations (13). (14) and (15)
Co'—Cs"<0
Co'<Cs”

"
Thus the more catch is obtainable by on-tra-

cing retrieve than by back-tracing retrieve.

FIELD DATA ANALYSIS

Fishing power F, was evaluated through 87
1974 b), representing
the number of fish caught on 1,000 hooks™ per

sets of operations (Park,

hour at a given time after setting; .
albacore, F,=4.389 ¢-0.0% (4<t<20)
yellowfin, F,=0.779 ¢-0.07 (4<t<20)
The operation time of three working steps in
a set was: .
71=3. 8 hour
73=4.0 hour
73==12. 2 hour
All the retrieving operations were done by
back-tracing. The shortest soaking time(r,) and
the longest soaking time (rg) in a set are:
Ta==ry=4. 0 hour ' '
T g=71+73+75=20. 0 hour
If all the retrieving operations were done by
on-tracing retrieve without changing the operat-
- the shortest
and the longest soaking time in a set are:

ion time of three working steps,

Ta=T1473=7. 8 hour
T g=ry+r3=16. 2 hour
Total number of hooks, H;=122,733.
Thus catches calculated by the equations are:
By back-tracing retrieve,
3,756
717.
By on-tracing retrieve,
3, 889
739.

albacore

yellowfin

albacore

yellowfin

Observed catches in the experimental fishing
operations by backtracing retrieve were:
3,572

689.

albacore
yellowfin
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