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Preface

Korean tuna fishing in the Atlaniiec Ocean started %o use longline
from 1964, making piogress’continuously.'But the data concerning the
fishery are ééry 1imited as a whole.'The author had the opportunity
to travel several Korean tuna bases along the Atléntic Ovean for 3.
months from April to July 1975 in order to collect Korean tuna dataa
During the trip, he was on board a Korean longliner, Taechang No. 2,
wateching fishing activiiy and luckily obtaining her fishing logbooke
Thisilogbook is considered to record very honestly the data, because
these are kept for their own necessity. MHost data of‘this paper zre
nainly derived frﬁm the logbook as well as from an interview with
the captain of the fisbing boat. However, it is very unfortunate
that the duration of the data convered iny several months,

The paper intends to - cutline the general activity of Korean
longlinefs with special reference to the operation procedure of

Taeochang No. 2.

Basic information on Korezn longliners

1. Specification of Taechang No. 2

As of the end of 1974, 132 boats operated by Xorean fishermen
either with Korean.flag or foreign-country flag, were flshing tuna
in the Atlantic Ocean. lost of these vessels are longliners of
200-30C gross-ton élass, and on the average 10 years old after
construction, In this sense, Taechang Ho. 2 can be regarded as a
typicel Korean longliner. The specifications of the vessel are
summarized in Table l.

Taschang .5io. 2 belonged originally to Jépan, but from 1970 =zhe
was handled by Korean crews with the Penamian flag; then changed

the zcquisition of natiovnality to Korea in 1974.

2, Lonzline gear of Taechang Ho. 2

It is sald that the specification of Korean 1onglide gear operated
in the Atlantic is more or less the same 1o each other regardles:s
of the size of the vessels. &s a model case, Fig. 1 illustrates a

basket of longline gear of Taechang No. 2, One basket consists of 2

ng

360m main line, a 20m float line, and 7 branch lines, each 25,5m

longs.

3, QGeneral longline fishine activity

‘Tt might be worthy to describe the typical fishing activity of
Korean longliners. The eaptain decides where to operate according
‘to the fishing results of previous'yearé'or~catch information of
surrounding vessels through wireless, Fishing operation can be
divided into two parts, setting and haﬁling operations.

The setting operation of longlines starts generally from 2 to
3 in the morning, and ends at about & o'clock in the morning. Then,
the vessel waits for some 3 hours ai the nearby area whevre they can
watch the float~flag of the last setting line. Setting longlines is
totally hand-operated while the vessel runs at the zpeed of 8 knots.

The hauling of the longline begins from the bashet that is set
laste, The operation starts around 11 ofclock, coniinuing until 1 or
2 o'cleck of the next morning.'Hauling longlinsgs iz halfe-mechanized;
the main lines are hauled by a line-hauler, bui branch lines are
drawn by fishermen. If a fish is hooked, it is hauled on the deck
with a spear or a crane while main-line hauling is stopped.
Consequently, the more they catch fish the longer the hauling operation
last. There is another factor which deleys hauling operation. As the
line gear is kept in a basket unit, main lines are linked
du:ing setting time and untied during hauling operation., If the
strings come untied in the sea, which bappens not seldomly, the
operation is stopped to search for the next buoy. Cenerally the
buoy is e:sily found, even at night. Preparing for the iworsi, they
install light buoys and also radio buoys here and there. fean
vessel speed during the hanling operation is approximately 3 knots.

The above time-table ot operation is the typical case; as a
matter of fact, the variation is very large day sfier day. In othe
words, %he duration for seiting longlines is azlmost same if the
number of baskets used are the same, however, the time consunmption
for hanling operation is variable. In such cases as eithar high
cateh or freguent untie of lines, %he deley influences ths next

day's fishin:y opsration. There =re two altermatives exist: ons is
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skipping exolusively the next day's fishing and another is reducing

the number of baskets to be used.

gaira). They

Baite are completely used frozen scury (gg;olabis
have tried to use other alternatives such as squid or wackerels, but
the projects have proved not to give good results. The frozen saury is
packed in a box of 10 kg. One box contain from 110 teo 160 fish,

usually 130 fish.

4. TdentiPication of catch

Tuna longline catches meny kinds of species, particularly several

kinds of sharks and rays as well as main tunz speciesg. [fiscellanesous

species are discarded totally, except for sh.rks, »re drawn on
the deck to cut the fins, then the residuzsl body is discavded. Shark
fins are dried to sell in different marketing route. There is only
one species of sharks (Larmnides family) of which the body can be sold.
Thersfore, the shark catch statisties entirely depend on this species.

On the other hand, it is belicved that toothad whales, either

killer whale (Crecinus orca) or false killer whale (Pseudorca cr9ssidens),

5e Cateh handling on boprd

vessel in order to snatch

appear sometimes, tracing the lo
avay the hooked fish before they ore houled out of the watef: These
wholes sre too olever to be hung in the hooly in other words, ithey
ext only the body port of the fish but alweys leave th= heud in which
the hooM is stuclk, Somefiﬂes, the hocked fish vwhich is »t the time

of being attecked by a killer whale is hauled out of the woter. This
fish hus a torn body so thet it is of no commercial value for a

relar mnrieting route. The fish is cut in pleces, then, zo0ld to the

&

sideuts oi the fishing bases All of this catehr anownt is excludod

i
= teh nre identified in Table 2 riped mz g in the

but the specles name s 3 ‘: ne of both

K

i skipjack d4id not épgear as catbtech smweeies durin, ez period

exanined in the lofHooke.

The fish caught ars treatsd each in ite own way according to

species, after being weighed individually. They are then moved into

the quick freezing room. Therefore, the oatch amount refers to the
welght after treatment. The whole catch in the quick freezing roowm;
which were capiured the previous day, . are siored in the Ffish hold
durirg the interval btheenrsetting and hauling operations. They
do this treatment in ordef t0 stock as many fish as possible within
a limited capacity of the fish hold. Three methods are generally

uged for fish trsatment,

Ae Round for albacore and wahoo
The term "Round® for longline scatch is not iw the form of live

appearance, but fin-off. Among the fins, 2nd dorsal finy both lobes

of gaudal fiwn, roral £

n, and anal fin are cut -off from the

insertion of each fin. Skipjack is slso treated by "round™ method.

B. GG {#illed and gutted) for yellowfin tuna eand bigeys tuna

It iz the same for the "round® treatment above in the sense of
fin~offs Purthermore, gill and gut contents ar: also removed, but
the ¢ill cover is left. Fig., 2 shows the GG preparntion. Bluefin

iuna is known to he primared by GG treaitment, however, the species

ves Lot oappear in the logbook.

[l (dresmed with tail) for residual species

sh is handled Jjust Iike GG treaitment, but the differences
ars that the head is removed several centimetres before the

rost v ¢'111 cover, and the .first dorsal fin is elso cut-offy as

showi in Pi-e 3.

ials and methods

Data are entlrely derived from the fishing logbook of Taechahsy
Ifo. 2, which covers the time period from July 3, 1974 to April 9,
1975, The logbook contains the d.ta on 185 sets of 3 cruises, of which
only ihe second cruise ls a complete one.

The logbook contains by each set, the location of longline

1)

etting, nurber of ho

s used, beginning and ending times of hauling
operation, surface water temperature, and weight afiter treatment

by individuals. Especially for yellowlin and bigeys tunas, catches

61t



in pumber are recorded by hauling operation hours and by serigl
hook number in each baskei. Pig. 4 shows the number of seis by 5?
sguares operated by Taechang No. 2. Because the number of sets are
small, the data are analized by months or quarters regardless of

fishing area.

Results and discussions

1. Number of hooks used per set

Principally, T hooks could be sunk into the water per basket.
But mainly due to continuing hard work of fishermen, the repair of
either dropped branch linpe or lost hook can not be rerfect after
hauling operation, ahd it happens sometimes by mistake that a hook
is noct baited. Consequent%y, the pumber of effective hooks per
basket is smaller than that is possible. It is revezled that the
mean effective hooks per basket is 6.92 rather tham 7 hooks. It
means that when 384 baékata are used on the average perAset the
effective hooks are 2,657.7 rather than 2,685 hooks as would be
under normzl conditions. Table 3 shows monthly npmber of effective
hooks used per set and baskets per setl.

The‘range of number of effective hooks per Fishing day is
1,525~2,370. If we assume 6.92 as an effective number of hooks per
basket, the range of baskets used per set is 220-415, with mean
value of 184 baskets. The maxioum fishing capacity per sei, or ver

day of Taechang Ho. 2, might be 415 baskets with 2,870 hooks.

2, Beginninz and finishing times of hauling operztion

Like the setiing operation of longlines, no rule; exiat as to
when the havling operation should start or finish. Unfortunately,
as the logbook does not include the data concerning the time of
setting operation, it is impossiblevto cormpate the data om hanling
time with setting time.

The earliest beginning time of hauling operatiom: starts at
07:50, and the latest at 22:30, but generally the hauling operation
gtarts around 12 ofclock. The mean beginning time of hauli

operation was calculated to be at 12:12 midday.

Besides, the mean finishing tinme of hauling operation was 02131 a.m.
with the range of 21120 p.m. %o 10:33 a.m. The mean duration hours
calculated from the difference betwesen meanm begimming and {inishing
times is 14 hours 19 minutes. Pig. 5 illusirates the hauling operation
times. When comparing the hauling times of Taechang No. 2 with those

of other Korean longliners, there im generally a one hour delay.

3. Surface water temperature at the fishing ground

The logbook contained the surface water temperatures as measured
geveral times at one hour intervals around dawn. The temperature
measured at 7 o'clock in the morning was regarded as a representative
surface water temperature of cach fishing day. In cass that there is
no temperature recording at 7 o'clock, tﬁe value which 1s measured
at the nearest to 7 a.me wag considered as representative. Because
the temperature ohange is negligible within several hours according
to the logbook data, it does not affect the acovracy of the temperaturs
analysis.

Fig, 6 shows the mean and range of waler temperature by months.
Generslly speaking, the Pishing boat has operated in the fishing
ground with e temperature range of 23.9°C to 28.6°C. The lowest
monthly mean surfsce temperature occured in Hovember with the value
of 25.0°C and the highest in April (28.0°C) among existing months
from July to next April in the easfern tropical Atlantic Ocean.

The overszll mean temperature is calculated at 26.4‘0.

ia order to know the relation of the catch zate to the surface
temperaturs, or that the temperature can be used as an indicator
predicting good fishing, the data are analized. As the rumber of
nooks used are variable day after day; the total catech per 1,000
hooks in weight are calculated and pletted in Pig. 7. However, the
catch rate unexpeciedly is not correlated to the surfece temperature.
If the scatter diagram shows ihe real situaiion, it may be of no

use to measure the surface temperature.

4a WMeight composition cof catch by speciss

The catch amount in the logbook does not represent the measurement
of live weight but welght after tresziment according to species as

mentionsd bhefore. Table 4 summerizes the catch. As a’'whole, the

0ct



vessel caught 321,910 kg of 6,916 fish by 185 sets with 491;672
hooks (2,657.7 hooks per set) in the eastern iropical Atlantic
Ocean durinz the perlod froam July 1674 to April 1975. This catch
rate is eguivalent to om the average 1,740 kg of 37.4 fish per set,
or 654.8 kg of 14.1 fish per 1,000 hooks.

Tellowfin tuna forms the largest proportion of the total catch
(46.0% in weight, 44.3% in number), followed by bigeye funa (38.0%
in weight, 386.3% in number). Albacore takes the minor portion of
the total catohs i.e. 0.6% in weigbt and 1.4% in oumber. s mentloned
before, bluefin iuna and skipjack don’t appear in the logboolk.

The total catch per set ranges from 241 kg to 5,076 kg with the
pezk classes in 1,000-2,000 kg (Fig.5). among the cxisting months,
Feovruary gives the lgrgest catch per sei (Fig. G). Weight
composition data of each species are compiled by gquariers in
Aprendices 1 to 5 for ture need. Fig. 10 shows the weight frequency
distribution of each smcies with the mumber of Pish caught and the

average body weizht after treatment.

5. Relative oaisch rate of yellowfin and bigeye tunz by depihs

“he longline is thrown into the water by basket unity which
males a catenary form. Korean Atlantic tuna longline contains 7
hooks in = baswet. When we number hocks srbitrerily FHo. 1 to Yo 7T
fror the either side of a basket, Mo. 1 hook is symmetric to lio. T
hook on the basis of the sinking depth as shown in Fig. 1, and
hoth srve located on the shallowest depth among hooks (& hook ).
Roth Fo. 2 and Ho. 6 hooks sre sunk in a little deeper water (3
hosk}, followed by both Ho. 3 and iio. 5 (¢ hook), then No. £ hook
(D hook) in that order. The caleulation is performed in orcer %o
wnow the actuzl sinking depth of sach hook.

Yoshihara {1951) gives the following equation in order

¥

calculate the sinking depth of longline hook with the asw

that the longline makes a catenary form in the water.

D=ha+h_b+ff\/l+oot2% —f(l~2%)2+coﬁdffaj... (1)

where 1 = the depth of hooks

b= total length of a branch line

hb = length of the float line

"

L. half of a total main line ( 2 [)
%> = the angle of inclination at the supporting point of
the mein.line with the float line
j = a seriss of numbers of hooks from one side of the
basket (e.g. Hoa 1 hook, Ho. 2 hook, etc.)
n = number of main line in one basket
The main Aifficulty in applying eguation (1) is the estimation of
¥, in actual Ffishinge In this case, the shoriening rate (x) of the
main line can be empleyed as in eguation (2).

T L T DRI ¢-3|

i 2
it = cot P loge(tan Fov Jtan“ F v+ 1 Juiiniiercannannenec{d)

where
distance between flags

ey
fl
w
e
<]
v

riening rase =

T2t

length of tozl main line

It is also very difficult to calculate the mean distancs

3

betreen flags. The suthor assumes in the case of Taechang o, 2 that
the vessel runs 3 knots during the hauling operation. The mean tive
consupption for hauling cperation per =2t is 14 hours 19 minutes os
mentioned before. Therefore, the;w:ole distance of lomgline per cet
is about 50 km. The vessel takes 5.4 hours to run 80 e witlh Z-lnot
speed, The duretion is well maiched with ithe assumed mean settiin

operation time. Besides, as 324 baskets are used on the average ver

i

et, the mean distance between Flags is e=sily calculated about 2580

u

The lepgih of totel main line is 38Um, so that "w” Hes the value
of 90,5778 whick micht bhe a reasonably acceptable value. Therefore,

b
© 12
$,is 73 11 from the eauation (3).

ing the value of
inclination angle ( %, the depth of each kool caan te caloulated
witk equation (1).

On the other hand, the observed hook depiis nay bte diiferent

from the calculated depths bzcause of deforming ¢l the caievary by



currents and the entanglement of a longline éuring the operation.

fhese differences are not constant, For convenience, saito. (1973)
obtains the following experimental equations

(4)

¢ tesssessrssnbsS
D = 0.9 x Dc webhevesssverssenvusrrsRoey

where D = observed hook depth {actual hook depth)
o

D = caloulated hook depth
c

The hook depths ére:calculated aa follows:

serial Kos | Symbol of Calculated hook Actu?l hook
of hook hook depth (Dc) | depth (Do)
Hos. 1 & .7 | A hook 35,0 m 79.2 m
Yos., 2 & 6 | B hook 125,4 @ 115.6 m
Nos. 3 & 5 | C hook 163.0 n 146.7 ©
Ho. 4 D hook 17%.1 m 161.2 w

Table 5 compiles the deta on cateh in rumber of yellowfin funa

1y serial number of hooks in a longline basket. The sypecies 18
relatively well caﬁght by 5 snd C hooks. The Ffact seems to mean

: k onglines e concentrated
that the older yellowfin fumna ceught by longlines ar
5 <+ At 2
in the water depth betieen 110 and 157 n renge 1in the Atlantic
w k3 7 henorenon to the yellowiin
Geezn. Bigeye tuna shouws alrost the sawe pheno hal 3

jch ! ; s fron the hoolrs of intermediate
tuna, of which hook rate is betier from the hoous

o
. . t s Ta 5 4o vellowTin
depths (Table 6). However, cowparing Ta®le B t0

per d wan bigoye tuna (Fig. 11).
tuna locates in a shallower waier depth than bigeye tuna \Fig )
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Table 1. Specifications of Taechang No, 2

Gross tonnage H
Het tonnage :
Overall length H
: Fishing gear :

Date of construction

Speed 1

Capacity of fish-hold :

Capacity of fuel tank :

Pishing base :

Cowmpany name H

234.47 tons
119.54 tons
38 m
Longline
Hay 1964'

Acéuisition date of Panamian nationality s Jan. 1970

Acquisition date of Korean nationality ¢ Nov. 1974

8 knots
297 w3

Capacity of quick freezing room : 6.4 ¥¥/day

154 X1

I'resent total number of crew s 25 men

Abid jan, Ivory Coast

Taechang Fisheries Co, Ltd.
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ICCAT name

()
~

< 7 1 2

Serial Ho. of hooks -in a basket

3
-

Yellowfin ftuna
Bigeye tuna
Albacore

Atlantic salifish

aarlin

Atiantic white marlin
and Atlantic blue wmarlin

Longbill speariish
Broadbill swordfish
2100

Larnidae {Shark Ffamily)

Thummus albacares
Thunnus obecus
Thunnus alalunga

Istiothorus alkicans

Tetrapiurus =21bidus
and akalra nigricans

Tetrapturus pfluegeri
Ziphias gladius

Acanthocybium solandri

Lamnidae

LeT
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Table

Table 3, ionthly mumber of sffective hooks and bosknts ugad  per sot

oof “igwy /o0t | Puskoiofzet | wefecttv,
Fonth pevs Rempo | beon| HOCE wemil
Jul. 1974 24 | 2076-2776 2707.1] 3°7-400 390.2 Ga94
g, 25 2496-2620 2732,6 36U—;i. 396.0 [R5}
Sept. 14 20672046 2616.6| 300-410  379.6 6490
[¢1:3 % - - - - - -
tlov. 30 | 2066-2T76 2594.1] 300-400  375,9 Ge92 - "
Dec. 24 15080450 2637.3 - - -
Jon. 1973 " LO79=2020 262346 - h ) Tanle 6. C;zt;:h in number ot Lt
Feb, 5 23302750 2561.0 - - - io e bt
B, o7 24702650 267843 - _ " ia a lonrline b ‘{et _ , L
Apre To6 | e6e0-2070 2753.1 - - - 3 1y 5 ‘ L 1 'J fbng
Total 105 1525-2870 2657,7]{220./~  {384.0 192 w1l ue 103 B . I o
434,77} a0 73 aot ¢l
152 14 141 ‘
23 a) 39
g4 [1ac ] il I T
0.7 }'[.‘; ;;12.4 J ‘ Lag

Table 4. summarization taole of catch by species of Taechang wo. 2 from July 1974 to
April 1975 (185 sets, 2,657.7 hooks per set). The value of welght in the

i
Lable refers to the welght after treatment,

Hethod Totak cgtch Body weirht f rléan CaLch Hean calen for
of - | (kg} er set 1,990 hooks
Species treatment Number| weight Range Mean .vumber( welpht Iinbor wWelpght
: () (k) )
Yellowfin [} 3,067 {148,239 | 5.99 It 3 16,6 | ©01.3 & 301.5
digeye n 2,649 122,178 1 5149 . 46,1 ey | 6604 5.39 2ho, 5
Albacore Round 9l 1,928 [12-32 20.5 0.5 W.h (D)
S5ailfish DWT 151 2,787 1 640 18,5 U 15.1 v, 3!
glack marlin - 5i 5,046 (11460 | 04,3 u.3 31,6 0. 11
white marlin " 17 415 11745 2hob 0.1 dal U.u3
and Blue mariin
Spearfish » 12 216 |tu-3h 10,0 [V 1.7 .62
swordfish . " . 666 33,04220- 0.8 3.6 w291 1.3
wahoo Roung % | 1,500 9431 7. 0.5 s | oo
Lannidae DT 117 1, L7910-79 b1.7 U.h 2604 | v.2n
Tolgl 5,518 321, JI0 T 5-RE50 06,5 37 L7600 T 07




