
R/TRA/FIS/2#05

FALKLAND ISLANDS FISHERIES DEPARTMENT

GLEDHILL

Price £5

THE FEASIBILITY OF BOTTOM LONGLINING 
INSIDE THE F.I.C.Z.



1

THE FEASIBILITY OF BOTTOM LONGLINING
INSIDE THE F.I.C.Z.

An Experimental Study Performed by the
Jigger/Longliner Koei Maru No.30

December 1988

S.C.J. Gledhill M.Sc

?

Falkland Islands 
Fisheries Department



CONTENTS
PAGES

ACKNOWLEDGEMENTS
SUMMARY
CHAPTER 1. INTRODUCTION 1 4

CHAPTER 2. THE SQUID JIGGING OPERATION 5 31

2.3 16 27

2.4 28 31
CHAPTER 3. THE BOTTOM LONGLINING PHASE 32 82

3.1 32 36

3.2 37 46

3.3 47 61

3.4 62 68

APPENDICES
REFERENCES

2. 1
2.2

3.5
3.6

1 . 1
1.2
1 . 3
1.4

(I)
(II)
(III)
(IV)

(I)
(II)

THE OBJECTIVES
THE ILLEX JIGGING PHASE
THE LONGLINING PHASE
THE KOEI MARU No.30

(I)
(II)
( III )
(IV)
(V)
(VI)

69
75

5
7

6
15

74
82

I 
1

INTRODUCTION 
THE OBJECTIVES 
THE PLAN

METHODS AND MATERIALS 
THE REFIT IN MONTEVIDEO 
BOTTOM LONGLINING GEAR 
LONGLINING METHODS 
SAMPLING METHODS

RESULTS 
CATCH RESULTS 
HOOK COUNTS

CORPORATION REPORT
(I) INTRODUCTION 
LICENCE FEES 
DISCUSSION

(I)
(II)
(III)
(IV)
RESULTS

ILLEX CATCH
CATCH PER UNIT EFFORT
FISHING AREAS
LENGTH-FREQUENCY AND MATURITY RESULTS 
CONVERSION FACTOR EXAMINATION 
ILLEX COUNTS

DISCUSSION OF THE ILLEX PHASE

INTRODUCTION
METHODS

DECK EQUIPMENT
FACTORY EQUIPMENT 
THE WORKING DAY 
SAMPLING PROGRAMME

(I) 
(ID 
THE K.S.J.



ACKNOWLEDGEMENTS

I would like thankto Mr . Kanek o Ikeda, theand K . S . J .Mr .
Corporat i on representatives i n Stanley, for their help and
seemingly constant radio watch during the fishing operations on
the Koei Maru No.30.

I am most grateful to Mr. M. Chiba the Fishing Master of the Koei
Maru No.30, for his undertaking of the random sampling programme

under difficult conditions. C. and Mr . Rippon bothMr. Jones P.

time samp1i ng board the vessel during thespent some o n

longlining period, for which I am very grateful. Finally I would

like to thank Mr. for hisJ . Barton encouragement and adv ice

throughout both the sampling and writing up of this project.

i



SUMMARY

experimentalAn bottom long line fish i ng programme was
carried out by the Japanese jigger/longliner 'Koei No.30’Maru
during the 1988 fishing to May 22nd theFrom March 9thseason.
vessel jigging commercially 111 e xfor squid inside thewas

F.I.C.Z.. Her catches of squid reasonably good, averagingwere

18.38 tonnes of processed I1lex per operational day. Detai Issome

o f the catches, methods of fishing and o f theaspectssome

population taken f rom regular samplesstructure discussed.are

The commercial of the squid phase f i nanc i a 11yt osuccess was

assist the experimental bottom longlining operation.

The experimental bottom longlining began 15 thJ une andon

continued until September during1st, which time 57 days were

divided up into target fishing days

and random sampling days. The spec i e s kingclip,target were

hake and toothf i sh. Catch e s generally poorer thanray , were

expected and the impact of the product

not good with the exception of kingclip which compared favourably

with the New Zealand product. number of problems whichA arose

reduced the potential catches, notably the difficulty of fishing

in the best fishing grounds due to the presence of trawlers. Most

of the zone

The longlining proved to be450 metres depth. effective atvery

targeting for kingclip and ray in particular, but unfortunately
abundant catch (70% by weight),the most is viablenotray, a

Analys i sproduct in Japan. o f the catches i s shown in some
detai 1.

4

was sampled between the operational limits of 150 to

on the Japanese market was

spent fishing. The days were



Expenditure on the project f romfar outweighed the revenue

sales of fish, the'Koei Maru’the
project was longliners fitted withPurpose-builtsuccess.

autolining equipment would possibly beand smaller morecrews
ef f icient. While there i s inside thepotential for longlining
F.I.C.Z., feasible alternative to, or compatible with

trawling for finfish at the present time.

I

it is not a

and as far as was concerned,

not a
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CHAPTER 1. INTRODUCTION

1.1 THE OBJECTIVES

This project carried in orderout thet owas assess
potential for longlining fishery within the Falklands Interima

Conservation Zone (F.I.C.Z.). The plans were drawn up between the
Falkland Islands Fisheries Directorate and the Japanese fishing
association K.S.J. AllCorporation. the research work and data
collection performed aboard the Japanese jigger/longlinerwas

'Koei Maru No.30’. This vessel jigging licence forwas

the I Ilex and f or the period directly following itseason, an

experimental longlining licence. The whole project expectedwas

for period of approximately 8 months,to commenc i ngrun a on

March 1988, but due shortened squid1st and variousto a season

* Koeipractical problems aboard the No.30’ whichMaru occurred

the longlining phase, thedur i ng operation lasted only six

months.

1.2 THE ILLEX JIGGING PHASE

commerciallyThere

Illex argentinus (Argentine shortfinfished inside the F.I.C.Z.;

squid) and Loligo gahi (Patagonian squid). Loligo is the smaller

of the two species and is popular with the European market, it is

largely fished by the Polish and Spanishtherefore nat i ons.

Loligo is most effectively caught by trawlers which tend to

1

are two main species of squid which are

use a

awarded a



fairly fine mesh, any volume byi t
jiggers. the other hand favoured by the Orientali s
nations, although caught by others, and targeted by jiggingis

few jigger/trawlers. Jigging appears to be the most

popular and efficient method of capture for this species. A third

squid species, Martialia hyadeshi

and although very few were caught during the

it contributed significantly to the total catch for
the 1986 Martiali a i s o f similar size and generalseason. a

appearance to IIlex and is also caught by jigging vessels.

Whilst jigging during the 1988 'Koei Maru No.30’theseason,

very small amount of Loligo (so to

be negligible), but no Martialia at all.

The jigging phase in the March 9 th 1988 andon

continued until May 21st 1988 , during which time the vessel

transhipped in Berkeley Sound twice, period of f i ve

days outside the zone. The total pre-processed catch of I1lex for

1576.79 tonnes,

catch of 26.28 tonnes of squid. The fishing methods, catches and

other relevant material will be discussed in detail in chapter 2.

1.3 THE LONGLINING PHASE

'Koei Maru’ dismantled

her jigging equipment and stored it away

(Falklands Interimport complex F.I.P.A.S.S. Port And Storage

f or Montevideobef ore steaming undergo alterationsSystem) to

The longlining beganfor longlining. June 15th 1988 andon

2

I

h

I

vessels and a

this phase was

visitor to the zone,

After the jigging was completed, the

which represents an average daily

on the Stanley floating

I1lex on

(black squid) is an occasional

is very rarely caught in

caught I1lex and a

zone began

and spent a

little as

1988 season,



continued until September 1st when the vessel left the zone ,
bound for Japan. The target species Kingclip (Genypteruswere
blacodes) and Toothfish (Dissostichus e1 eg i no i de s ) , a1though
other species

made of the technique and methods involved

i n this style of bottom 1ongli n i ng , we 11 va r i ed andas as

detailed data collection. All the information collected will be

discussed in chapter 3 of this report.

1.4 THE KOEI MARU No.30

'Koei Maru No.30’The completed in 1987 and launched inwas

October of that year. She is designed primarily as

not usually associatedunique adaptationsbut incorporates some

thelarge door inf eatures includevessels. Thesewi th such a

theaboveroughly waterof the ship,starboard side metreone

and a conveyer beltwhich the longline is winched,line, through
line preparation and deploymentstretching from the factory to a

adapta t i on sTheseship.theo fthetowardshold arerear

discussed further in chapter 3.
’Koei Maru No.30*Specifications of the

1095 tonsGross Tonnage:1 .
328 tonsNet Tonnage:2.

69.5 metresOverall Length:3.
10.8 metres4. Beam:
6.93 metresDraft:5.
2100B . H . P. :6.

3
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Observations were

a squid jigger

were also kept.

are listed below.



Fishing Restriction Category 2 - Limited to cuttlefish drift

net fishery, 1ong1i nesquid pole and line and cod-f i sh
fishery.

Certificate of vessels nationality:
Official Number 130159 Koei Maru No.30 JFHR
Kind of vessel: Motor ship

Port of registry: Shiogama, Miyagi-Ken
Material of hull: Steel

Type of engines: Oil engine, one
Kind of propellers: Screw propeller, one

Where built: Ishinomaki, Miyagi-Ken

of builders:Name Kabushiki

Date of launch: October 1987

The 'Koei Maru 1 is comfortable modern fishing boat whicha

f or of 26, including two onboard scientif iccaters toa crew up

observers. the jigging operation 21During there were crew

members and one scientist. A further two crew members joined the

ship in Montevideo for the longlining phase, which increased the

boardtotal company to 24. There was throughout

except for short spells when the * Koeisix month period,the

transhipping in Berkeley Sound, fishing outside theMaru ’ orwas

zone .

4
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Hitachi 
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a scientist on





CHAPTER 2 THE SQUID JIGGING OPERATION

2.1 INTRODUCTION

This phase of the project fully commercial exercisewas a

and judgement of the fishing master
of the th rough ou t . The origi nal pre-season

schedule proposed by the Corporation for the I IlexK.S.J.as

operations within the F.I.C.Z.

1 .

2. 3,000 cases average catch per day.

3. Case weight (wet weight) of 8.5Kg.

4. 3,000 x 81 243,000 cases.

5. Total processed product weight

2,065.5 metric tons.8.5

6. Details of product

48,600 cases of whole Illex.

Total pre-processed weight of Illex

43,600 cases @ 8.5Kg 370.6 metric tons +

194,400 1.8 (conversion factor forx

tubes) 2,974.32 metric tons

Total pre-processed weight 3,344.92 metric tons.

strictly adheredThis plan fornot to number o fwas a

reasons; primarily due to the drastic fall in the market price of

Illex, caused by large frozen warehouse stocks in Japan and high

catches during the 1988 season. This had the effect of curtailing

5
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194,400 cases of tubes.

Total cases

was as follows:-

81 operational days to be spent in the zone.

243,000 x

which was under the control

cases @ 8.5Kg

'Koei Maru No.30’



hadvesselsthe jigging and Japaneseprematurely,season many
'Koei Maru No.30’ ceased

squid tubes. Tubed squid have had viscera and tentacles removed,
leaving a highertube which commands

market price. A conversion f actor the totalis used estimateto

(whole squid) weight of a squid from the tube weight. A factor of
2.0 is most commonly- found for Maru ’' Koe i11 lex tubes, but the
used 1.8. An example of how f actorsconversion (C.F.) work is
shown below:-

If 5,000 kilos of 11lex tubes are reported
then this represents (1.8 (C.F.)x 5,000)

9,000 kilos of unprocessed (whole) squid.

is the unprocessed weights of any fishIt squid speciesor

caught in the F.I.C.Z. which is reported by the fishing vessels

'total catch’ to the Fisheries Department and thereforeas a

complete understanding of conversion factors i s i nneces sary

order to calculate this figure.

6

The I1lex is sold as a product in two forms; Whole squid and

jigging operations on May 21st 1988.

a cleaned fleshy mantle

left the zone before the end of May. The



2.2 METHODS

(I) DECK EQUIPMENT

The f irstLamps obvious f eature of jigger ata

work is the intensity of the lights which surround the deck and

light up the night sky. The bright light is used to attract the

boat. Positioning of the light

the water by the ship’s highly

developed science, light hits thethe

dramatic effect on the

catch rate.

'Koei Maru’The one

strung at a height of about 4 metres above the

main deck, one metre in from the gunwales. Each 2Kw lamp is kept

for two years and then replaced at

each . All

operated in eight separate sections.

Jigs The jigs brightly coloured lures composed ofare a

flexible plastic stem, at the lower end of which two rings ofare

barblessmetal hooks. The is held together byunit steel roda

which through its entire length, loop at the topruns

and bottom for line attachment. Each jig is about 12cm long and

designed to entangle the clubs and tentacles of the ’attacking’

the hooksquid on Occasionally foul-hookingarrangement. occurs
but tends to happen only in very dense shoals of Illex. There are

a great variety of different jig designs, but they all conform to

7
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a cost equivalent to $270 U.S.

water and illuminates the lures can have a

row on each side,

squid, which are positively phototactic, towards the fishing

side has become a

is equipped with two rows of 80 lights,

shadow cast on

and most

the lights are controlled from the bridge,

and the angle at which

source around the vessel and the

and can be

and has a



used one variety of jigthe 'Koei Maru’same general shape. The
light blue and transparent. Thesein four colours; green, orange,

previouslyselected theircriteria,two provenwere on

effectiveness and their low cost.

AllLines modern jigging of monof ilamentlines madeare
nylon. The maximum length * Koeiof each Maru ’line the wason

approximately 200 metres, of which the operational depth never

exceeded 100 metres, and 50commonly between 30most t owas

The bottom jigs situatedmetres. 5 above the sinkermetresare

and the remainder sequentially dispersed at intervalsmetreone

along the line. Numbers of jigs line varied throughout theper

fishing period from 16 20. the top of the jigAt isto trace a

brass swivel which is tied th e line.main During fishing,to

are kept deck ready replace lines whichtraces tospare on are

lost with great regularity especially in heavy swells and when

There are 100 lines on the 'Koei Maru’

which work in pai rs, each pair driven by single jigginga

machine.

Jigging machines These fully automated machines have a

central power and control unit which operates two winding drums.

In order to reduce tangling of lines the drums are either side of

central consolethe about The1.5 drumsmetres apart. notare

round but elliptical (in section) to simulate a jigging motion of

the lures in the water. The machines designed to absorb theare

rollingpitching and of the vessel thereby avoidingmovements

breakage of lines under shock loads. Operating depths and

winching speeds can be programmed into the control unit, and

8

k

<

catch rates are very high.



skilful use of the machines rates.

Once to the predeterminedstarted, the machines unwind the line
thethe direction. Should tangles appear,

machines will automatically halt, enabling repairs to be carried
Thereout. 50 machines spaced intervals o f 2 metresa twere

around the deck of the 'Koei Maru1.

Booms i tAs unwinds, each line along andboompasses a
leading roller, before dropping into the The boomover a sea.

has a metal framework and is filled in with plastic mesh, has an
incline towards the deck and guides the s qu i d, wh i ch become
detached from the jigs they pass the roller, intoas over a

trough. Extending the line away from the side of the vessel helps

to maximise the of light and shadows, and improve catchuse
I

There two different boom lengthsrates. the *Koei Maru1;were on
the shorter and ef f ective booms (according the Bosun)tomore

2.5 long and the longermetres 4 Thesemetres.were ones were

alternately placed in pairs around the vessel, each pairwere

allocated machine. The forto having di f f erenttwoone reason

boom lengths is to avoid tangling of lines, and maximiseto use
of space around the ship (by alternating long and short booms),

if this is the o f using theat 1ong e r, lesseven expense

effective booms.

The trough Having been caught and flipped off the jig by

leading roller, thethe Illex slide down the boom and into a

trough which extends all the way round the bulwark. During high

catch rates the trough will fill and frequently overflow onto the

deck. Towards the forward third of the ship is the factory, which

9
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can drastically improve catch

depth and then reverse



lies below the fishing deck. Pipes in the trough lead theopen
squid into the factory pounds and water pumped the troughinto

The parachute anchor Early jigging vessels used to anchor
in fishing grounds, but this proved to be inefficient because in

strong currents squid shoals would be swept passed the ship. To
this problem and allow the ship to drift with theovercome

shoals, the was developed, and the parachute variety
is used the 'Koei Maru’. Deployment of this huge underwateron

parachute appears at first inspection be labor i ous andto a

awkward task but actually only takes 6of roughly 4a crew men

minutes to deploy, and 6 minutes to retrieve. Once on deck there
i s certain amount of preparation involved make the anchortoa

ready again for deployment.

(II) FACTORY EQUIPMENT

Squid pounds Pipes direct the squid from the deck troughs

into the pounds, be controlled by shuttingwhere the

off the pipes. When the pounds, of which this

ship, port and starboard, filled withto 111 ex,toone one are

crew members set to work filling plastic trays or

hand-graded squid. Each contained 8.5 Kgs of squid, whichcase

carefully weighed balance. These allocatedon caseswas a were

categories according to the number of pieces box in theper

(see over)following ranges:-

10

help the squid on their way.

there were

sea anchor

two on

inflow can

cases with



«

No of Pieces per box

etc.

Whole IIlex were most commonly found in the 21-30 pieces per
box while tubed squid largely occupiedrange, of 36-60rangea
pieces.

Tubing This procedure has been mentioned earlier in the
and began 15 days after entering thereport, theF. I.C.Z. , once

planned weight of whole IIlex had been taken. In order to remove

the viscera and tentacles from the mantle, special hand tool isa
employed. This tool is made of strong wire extending 25cm or so i
from a wooden base or handle. The wire is doubled back i tselfon

and has sharpened kink indented the end. i s thisat Ita or

'V’ end wh i ch through the connective tissue whencuts the

implement is forced inside the dorsal cavity of squid, anda

frees the unrequired material from the mantle.

Tubes fetch higher market price and considerably reducea

the o f filling valuable hold but involverate space, a
certain amount of arduous labour; crew members 'Koei Man?theon

managed to tube somewhere between 16 and 25 squid per minute per

man.

Freezing plant - Having been packed, the cases of Illex were

stowed in the factory until the instructionsIce Master togave

begin freezing. conveyer belt transports theA into thecases

plant which consists of eight units whichfreezing together are

f reezing in of 5,800capable of of squidtrays atexcess one

11

I- 10
II- 15
16-20

21-25
26-30
31-35
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41-45
46-50



time. removed from the trays andAfter freezing, the blocks are
stowed thein f ourthe freezing holds which thereof onwere

'Koei Maru’.

(Ill) THE WORKING DAY

IIlex jigging is essentially a night-time activity, although
the working day begins bef ore and continues long af tersunset
sunrise. The following timetable outlines typical working daya

'Koei Maru’:-for the

TIME ACTIVITY

18:00

18: 15

18:30

18:30

19 : 30

21 : 30 First meal : 1Breakfast’ is taken in three shifts.

03:00 Second meal : * Lunch’ also in three shifts.

06:00

10:30

12

Sea anchor deployed 
day to the desired location, 
is to set the parachute anchor.

: Having steamed during the 
the first requirement

tubing 
as the

Start jigging machines 
machines will be 
shoal of IIlex is encountered, 
the machines are initiated.

Work ends : If the catch has been poor then work 
on deck and in the factory may end earlier.

: Often only the short boom 
started at this stage until a 

at which point all

Freezers are emptied : Under the supervision of 
the ice master the catch of the previous night is 
cleared out of the freezing plant, each frozen 
block is removed from it’s tray and then stored 
away in a freezing hold. Depending on the previous 
catch, this operation can take anything up to 2 
hours.

Standby : Alarm bell is sounded to wake the crew.

Stop jigging machines : The catch rate tends to 
drop dramatically at dawn, and it is rarely worth 
jigging for Illex during the day.

Begin processing squid : Size selection, 
and packing continue all night for as long 
Illex keep coming aboard.



TIME ACTIVITY

10:45 Vessel tosteam newmay

11:00 Final meal.
12:00 Shift ends and day watch of 2

Typically there will be four five crew members working onor
the fishing deck, attending the machines and washing squid into
the factory, while in the factory 12itself there will be some

crew attending to packing, tubing or freezing. The Fishing Master

the bridge throughout the fishing operation,remains in but the
Captain and Radio Operator will be found working under the same

Frequently the Fishing Master

will not be satisfied with the catch rate and give the order to

dec i s i onHis will o f tento bet omove on a new area . move

influenced by conversations with other Fishing Masters f rom the

Company on the rad i o . Th ere i sVHF deal o fgreatsame a

co-operation between ’’allied” fishing vessels and number ofon a

occasions the 'Koei Maru’ tied up behind a jigger which was being

deluged with squid to and maximise catch,share the the favour

was usually reciprocated.

(IV) SAMPLING PROGRAMME

70Of the days ins idejigging the F.I.C.Z . ,spent a
boardscientist f or total of 51 . During this time 88was on a

samples taken, usually twostations per night, butor were

sometimes when catches low only stations allatwere one or no

A diary of the IIlex phase is shown overleaf:-were taken.

13

Sea anchor retrieval 
fishing area.

crew members begins.

conditions as the rest of the crew.



DATE OPERATION
09/03/88 for the

13/03/88 First trans-shipment in Berkeley Sound.
15/03/88 Scientist joined the ship in Berkeley Sound.
16/03/88 Fishing resumed.
01/04/88 to badfishing day was lost

10/04/88 The

14/04/88 The scientist rejoined the vessel.
15/04/88 Fishing resumed.

11/05/88

15/05/88 north, the

20/05/88 The ship returned to fish inside the zone .

22/05/88

23/05/88 Third trans-shipment in Berkeley Sound.

25/05/88

26/05/88 Vessel left Stanley for Montevideo, Uruguay.

All the data collected standard nature for thewas

programme";’’observer weight,namely length, and maturitysex

data for each I Ilex sampled. In addition to the usual data, two

other aspects of jigging were examined; f irstly, the variation of

for individualcatch jiggingIllex machines,rates and the

machines with longbetween and shortdi f f erences booms, and

14

The 
zone

First and only 
weather.

Koei Maru No.30 entered the F.I.C.Z. 
first time.

Second trans-shipment in Berkeley Sound, 
scientist was ferried to Stanley.

remove 
was not

Scientist was picked up at 
ship ’Falklands Desire’ 
Stanley.

Jigging phase completed, steamed for Berkeley 
Sound.

The vessel came alongside the floating port 
facility F.I.P.A.S.S. to remove superfluous 
jigging machinery which was not required for 
the longlining phase.

sea by the patrol 
and returned to

’Koei Maru’ steamed north, out of 
in search of remaining Illex shoals.

of a



secondly the accuracy of the "standard” factor whichconversion
used throughout thewas season.

The "boom counts" involved ( 12total o f six mach i ne sa

booms), two with short and four with long booms, which could be

observed clearly f rom the bridge. the involvedofMost counts
only two machines (labelled A and B) and taken periodicallywere
during March and April. A record of the number ofcount was a
squid caught by machine (2 lines) and also the number of squida

lost , the of 10 line hauls. The time anddate ,over course

position of the ship also recorded for each Towardscount.were
the end of the jigging phase the s amp1ed s qu i d, wh i c h were

previously dumped because they acceptab1e thefornotwere

market,Japanese cleaned o f the visceral mater i a 1 andwere

tentacles and kept for the This procedure prompted thecrew. use

o f these squid in o f the o f theasses smentsame an accuracy

conversion factor. Whole I1lex were weighed, and then stripped of

the viscera including the gills and pen, and the mantles (opened,

flattened tubes) reweighed. Subtraction of the mantle we i ghts

thef rom whole we i ghts the we igh t o f the viscera andgave

tentacles. factorthese f igures the conversion i s easilyFrom

worked out as follows:-

TOTAL WEIGHT / TUBE WEIGHT.CONVERSION FACTOR
five di f f erentconversion factor es t i matedThe atwas

f romstations and found to be considerably different that which

'Koei Maru’.was
Results of the data collected during the jigging phase are

shown in section 2.3.

15
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in use on the



2.3 RESULTS

(I) ILLEX CATCH
o f activedays60111 e x catch forThe total processed

which1,102.952f i s h i n g inside the tonnes,F . I . C . Z . was

per jigging day.18.38average catch of tonnesrepresents an
andwholedivided betweenTable 1 shows how the catch upwas

tubed squid and compares the actual catch data with the proposed

planned catch.

TABLE 1
I...

ACTUAL DATAJIGGING PLAN

81

1102.92065.5
i

18.125.5

413.1

592.31652.4

1576.83387.4

I
Includes one day lost to gales.

IIlex which was

16

I

Total processed 
weight of tubed 
Illex (tonnes)

Total processed 
weight of whole 
Illex (tonnes)

No. of operational 
days spent jigging 
inside the F.I.C.Z

Processed catch 
per operational 
day (tonnes)

Total processed 
catch (tonnes)

Total unprocessed 
weight of Illex 
caught (tonnes)

I

1

This figure includes 50.24 tonnes of whole 
kept as bait for the longlining project.

I-

510.6**

61



that the actualFrom the figures in Table 1 it seen
the planned catch byunprocessed catch of I Ilex short offell

the proposed tubed1810.6 this ofand that alltonnes outcame
littlebeenhavesquid catch. that the plansIt aappears may

and the averageoptimistic, since the time spent in the zone

daily catch were considerably less than forecast.

A total of eleven days spent trans-shipping in, o rwere

steaming to and from Berkeley Sound; i nthree March, fivei n

April and three Added therein May. these non-fishing days,to

one day, April 1st, which lost due to bad weather.was was

achievedThe maximum catch for a single day was 50248 kilos,

The minimum catchin only seven hours of fishing.on April 15th

and occurred towards the720 kilos,(when there was was

This large variation catchesend of the period 10th . inMayon

indicates the patchiness of the IIlex shoals.

catch information brokenTable 2, overleaf, shows various

total catchesfor March, April and May. Thedown by month, i . e.

months ino f the threeby day also drawn for eachare up

Figures 1_,2. and <3.

Close examination of the catches in April Figure 2 show that

reached aboutfor several maximum catch i sof the nights, ata

dictated by the Fishing Master.37000 kilos, an amount which was

represents the maximum amount ofThe for this is that itreason

Illex that can be shipped and tubed without it spoiling;

than thismuch into efficientlyunable more oneprocesswere

evening. This phenomenon only occurred after tubing began on

tubed squid require much processing andMarch 26th, since more

packing work than whole squid.

17
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TABLE 2

CATCH INFORMATION MARCH MAYAPRIL

Jigging days 20 24 16
Trans-shipping days 3 5 3

549.8 124.6428.5

27.5 7.817.8

47.3 45.350.2

14.9 6.5 0.7

460.4 50.2 0.0

378.3 124.689.4

224.3731 . 1621.3

14.030.531.1

April 15th2large catch shown Figure notinThe wason

the longlining project. Thatforkept whole baitbuttubed as
linked up with another Japanese jigger,eKoei Maru’evening the
from the start of fishing, a practice’Shunyo Maru No.178’,the

18

Minimum catch 
(tonnes)

Maximum catch 
(tonnes)

1
■IAve rage processed 

catch per operational 
day (tonnes)

Total processed 
catch (tonnes)

Total unprocessed 
catch (tonnes)

Total processed 
weight of whole 
IIlex (tonnes)

Total processed 
weight of tubed 
Illex (tonnes)

Average unprocessed 
catch per operational 
day (tonnes)



I

which became progressed and the squidthemore common as season
shoals became * Linking-up’ suchdi f f icult inlocate .to amore
fashion two Fishingarranged by mutual o f theagreementwas

Masters involved. It is done when
large for theto with, and incalls other jiggerscope so
vicinity, who might be having its goodsharecatch, toa poor
fortune. No more than two vessels were and the link-upinvolved,
would be reciprocated, often within Usually catchesfew days.a

such occasions high vessels, al thoughfor both noton were

the levels of

* Koeifishing effort, it would be difficult Thebut to measure.

times during the jigging phase.Maru ’

19
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a vessel encounters a shoal too

always. Linking-up is likely to have some effect on

linked-up at least seven



FIGURE 1

The total pre-processed catch of I Ilex (kilos) caught

each day during March 1988 by the ’ Koe i 30 ’ .Maru No

1 3th-the

15th.

Trans-shipping occurred in Berkeley Sound on
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FIGURE 2

The total pre-processed catch of I Ilex (kilos) caught

each day during April 30 ’ .1988 by the ’ Koei Maru No

10th
1 4th , and fishing, due to gales, theno on

1st.

—

Trans-shipping occurred in Berkeley Sound on the

there was
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FIGURE 3

(kilos) caughtThe total pre-processed catch of I Ilex

30 ’ .each day during May 1988 by the ' Koei Ma r u No

the 22nd

24th, and between the 15th and left19th , the vessel

in persuit of larger catches.

Trans-shipping occurred in Berkeley Sound on

the zone
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(II) CATCH PER UNIT EFFORT

C.P.U.E. the catch per hour spent jigging,
it is a simple relationship, in providingbut e f f ect i ve some

indication of the fishing effort. Other variables could be taken
into account such as number of lines, number of jigs, quality and
quantity of light f rom the bulbs, and but these beso on, can

difficult to monitor, and so are better left out.
Figure 4 is

jigging hour f or the entire three month period. again itOnce

shows deal of fluctuat i on , and firstgreat inspectiona on

show b i moda1 distribution. This facti s i nt oappe a r s a

accentuated by the trans-shipping period between 10th and 14th of

April, and with data from only one vessel it is difficult to try

relationships w i th stockand interpret lunar eye1e s,any o r

Some details of the C.P.U.E. data by month is shown inmovements.

Table 3 below.

TABLE 3

* APRIL MAYMARCHC.P.U.E. DETAIL

2.79 1.242.93Average CPUE

11.20 11.0310:51

7.18 3.774.96Maximum CPUE
0.551.71 0.06Minimum CPUE

C.P.U.E. expressed as tonnes of Illex per jigging hour.%

20
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Average hours 
per day spent 
jigging

a plot of the C.P.U.E. expressed as tonnes per

is expressed as



FIGURE 4

caughtCatch Per Unit Effort in tonnes of 11 lexDaily

during March,*Koei Maru No.30’

C.P.U.E.includeApril and May 1988. Plot does not a

(Mayfishing outside thefor when the vessel was zone

15th 19th).

per hour aboard the
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reiterate the variable natureThe data in Table 3 toserves

indi cat i on o f howof jigging catches, it also gives thesome

continuingdecli nes despi te highin toC.P.U.E. May , exert

is expressed in weekly terms,If the dataef f ort. C.P.U.E. then
variation within smoothed outof the the week is to givesome a

clearer graphical representation of what is happening overall. It
must be emphasised again that without data f r om who 1 eonce a

of jiggers, i t i s possiblefleet thenot to squidcomment on
themselves. weekly C.P.U.E.stocks The is shown graphically in

overleaf. to confirm the bimodal distributionf igure 5^ It seems

which then gradually drops off from week sixnoticed in Figure

f orm third peakweek and then rises small weeknine to atto a

the effect of theIt would be interesting toten . assess moon on

three peaks occurred duringallcatches 5111 e x since in F igure

but unfortunately this lies beyond the scope offull weeks,moon

this particular project.

21



*

FIGURE 5

The weekly C.P.U.E. (tonnes per hour) of IIlex caught

by the 'Koei Maru No.30’. Week 9th ,1 began Marchon

the first day of fishing in the F.I.C.Z., and week 1 1

began on May 18th.
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(Ill) FISHING AREAS
mentioned theAs in introduction, the choice o f 111 ex

f i shing entirely at the discretion o f the Fishingareas was
Master. For presentation purposes, the whole jigging period has
been divided into f our distinct sections; The f irst f rom March
9th-12th, when the vessel first entered the F.I.C.Z. but had no

board;scientist the second from March 16th to April 10th ,on a
period between two trans-shipments; the third from April 15th to

11th, f romMay the second trans-shipment when the scientistto
left the vessel; and the f ourth from May 12th-21st, during which
time the vessel left the for a short period.zone

The f i sh i ng for each of the four periods shown inareas are
in Charts 1-4 , and the total covered during the jiggingarea

operations by the ’ Koei No.30’Maru is mapped Chart 5 .out on

charts willThese be ref erred in presentation of the length-to

frequency results.

22
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CHART 1

' Koe ithefished byA chart showing the jigging areas

beingMaru ’ thereinside the priorF.I.C.Z. to a

scientist aboard.

9th-11 th MarchA
B 12th March



FALKLANDS INTERIM CONSERVATION ZONE
This Chart is Illustrative, NOT Definitive
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CHART 2

' Koeithefished byA chart showing the jigging areas

between the first and secondinside the F.I.C.Z.Maru ’

trans-shipments.

16th March 1 stationA

17th-28th March 23 stationsB

29th March - 6th AprilC 15 stations
D = 7th April 2 stations
C = 8th April 1 station
E = 9th-10th April 3 stations

I
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This Chart is Illustrative. NOT Definitive
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CHART 3

1 Koeithef i shed bythe jiggingshowingchartA areas

s ec ondMaru ’ between theinside the F.I.C.Z. trans-

t h ebyshipment and the o f the scienti strecovery

’Falklands Desire’ patrol ship.

15th-22nd April 16 stationsA

B = 23rd April 3rd May 18 stations

4th MayC 2 stations

5th MayD 2 stations
C = 6th May 1 station
D = 7th-8th May 2 stations
C = 9th-10th May 1 station
D 11th May 1 station

=
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FALKLANDS INTERIM CONSERVATION ZONE
This Chart is Illustrative, NO7 Definitive
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CHART 4

1 Koe ifished by the

Mara’ after the scientist left the vessel until the end

of the jigging phase.

12th-14th MayA

X 15th-19th May (Outside Zone)

B = 20th May

A = 21st May

I

A chart showing the jigging areas



FALKLANDS INTERIM CONSERVATION ZONE
This Chjrt is Illustrative. NOT Definitive
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CHART 5

thechart showing the total covered duringA area

Maru ’jigging phase inside the ' Koe iF.I.C.Z. by the
between March 9th and 21st May.
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LENGTH-FREQUENCY AND MATURITY RESULTS(IV)
measured (dorsal man 11eEach squid that sampled waswas

its maturity scale ofsexed and assessed 1 6length), toon a

Scale’.‘Lipinski Universalaccording to the total o f 6957A
sampled from 88 s tat i ons the11 lex threeseparate overwere

months o f jigging, and the length-maturity-f requency
distributions f r om these samples s h o wn i n Figures 6-22 .are

6-7 show the length-frequency distributionsF i gures of all the
f ema 1 e and ma 1 e I11ex sampled respectively. Three monthly

length with frequency fordistributions of percentage separate

presen ted 8-13. The rema i nde r o f thein Figuressexes are

marked Charts 2-3 , andrelate the indistributions to outareas

and length-varia t i on i n ratiosto demonstrate the sexserve
also with location.only with time , but Thesef requenc i es, not

figures are discussed in section 2.4.
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FIGURE 6

A length-frequency distribution of all the female 111 e x

' Koe isampled throughout the jigging phase the Ma ruon

No.30’. The distribution is split into its constituent

maturities.

FIGURE 7

As FIGURE 6, except the distribution is of males.
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FIGURE 8

withdistributionlength-frequency (percentage )A

maturity for female 11lex sampled in March 1988.

26.46cmMean length

FIGURE 9

A length-frequency (percentage) w i t hdistributi on

maturity for male I1lex sampled in March 1988.

Mean length = 24.77cm
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FIGURE 10

withdistributionlength-frequency (percentage)A
maturity for female 111 ex sampled in April 1988.

Mean length 27.94cm

FIGURE 11

length-frequency (percentage)A distribution wi th

maturity for male I1lex sampled in April 1988 .

Mean length = 25.48cm
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FIGURE 12

wi thdi stri but ionlength-frequency (percentage )A
maturity for female IIlex sampled in May 1988.

Mean length 30.40cm

FIGURE 13

length-frequency (percentage)A withdistributi on
maturity for male Illex sampled in May 1988.

Mean length = 26.49cm
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FIGURE 14

malef ordi stribut i onA length-frequency (percentage)

Maru No.30’ f row' Koeiand female I1lex sampled by the

58 squid were sampled.

FIGURE 15

A length-frequency (percentage) distribution malef or
and female 11 lex sampled by the 'Koei Maru No. 30’ f rom

area B in Chart 2. 1958 squid were sampled.

area A in Chart 2.
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FIGURE 16

ma 1 efordistributionA length-frequency (percentage)

'Koei Marti No.30’ f romand female 111 ex sampled by the
1239 squid were sampled.area C in Chart 2.

FIGURE 17

A length-frequency (percentage) distribution ma 1 efor
and female I1lex sampled by the *Koei Maru No.309 f rom

area D in Chart 2. 176 squid were sampled.
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FIGURE 18

ma 1 eA length-frequency fordi stribut i on(percentage)

and female 11lex sampled by the f rom

area E in Chart 2. 220 squid were sampled.

'Eoei Maru No.30’
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FIGURE 19

malefordi stributi onA length-frequency (percentage)
f r omand female I1lex sampled by the

FIGURE 20

A length-frequency (percentage) distribution ma 1 efor

and female I Ilex sampled by the ‘Koei Marti No. 30’ f rom

area B in Chart 3. 1365 squid were sampled.

area A in Chart 3. 1297 squid were sampled.

‘Koei Marti No.30’
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FIGURE 21

malefordistributionA length-frequency (percentage)
f romNo.30’'Koei Maru

FIGURE 22

A length-frequency (percentage) distribution malef or

and female Il lex sampled by the 'Koei Maru No. 30’ f rom
area D in Chart 3. 338 squid were sampled.

area C in Chart 3. 279 squid were sampled.

and female 111 ex sampled by the
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(V) CONVERSION FACTOR EXAMINATION
As mentioned earlier, the conversion factor for squid tubes

*Koei Maru’the 1.8.was If this provedon
low, it couldhigh resultor in incorrectan estimate of the

total pre-processed weight of squid given in the catch report.
The experimental conversion factors for five sampling dates in

TABLE 4

DATE C.F

head and tentacles.* = Viscera includes
measured in pounds.All weights areNB.

i si tfactors,conversionthese newoutworkedHaving
the reported pre-be tweenlook atpossible to

of 1.8, and the recalculatedC.F.totals using aprocessed catch

24

09/05/88
09/05/88

07/05/88
07/05/88
07/05/88
08/05/88
08/05/88

06/05/88
06/05/88
06/05/88

11/05/88
11/05/88

TUBE 
WEIGHT

29.0
21.0

13.5
14.5
20.0
23.0
30.0
14.5
17.0

10.5
14.5
14.0

39.0
29.0

18.0
22.0

18.5 
19.0 
27.0
28.0
38.5

12.0
17.0
16.0

TOTAL
WEIGHT

51.0
68.5

68.0
50.0

32.0 
33.5
47.0

32.5
39.0

22.5
31.5
30.0

NUMBER
OF SQUID

30
42
30
35
39
31

20
20
28

20
25
27

2.34
2.38

2.24
2.29

2.22
2.28

2.37
2.31
2.35

2.14
2. 17
2.14

il’i

11

r

di screpanc i es
!

J||

VISCERA* 
WEIGHT

May 1988 are shown in Table 4.

in any way to be too



totals using the C.F’s.new Table displays the andoriginal
recalculated catch totals of Illex caught on the 'Koei Maru’ for
five days in May 1988.

TABLE 5

DATE

06/05/88 10.99 19.785 2.15 23.63

07/05/88 11.16 20.088 2.34 26.11

08/05/88 4.17 7.516 2.25 9.39

09/05/88 2.92 5.256 2.27 6.63

2.36 23.7511/05/88 10.06 18.115

theexam i ned,in May wh i chfive daysDuring the were

30 percent less than the19 andbetweenreported catch total was
in Table 5,). Implications(using the C.F’s.estimated catch total

of this will be discussed in part 2.4.

(VI) ILLEX COUNTS

Throughout the jigging period squid were counted as they

six different jigging machines. Counts wereboard on

with a double long boom (A) andconcentrated on two machines; one
Each count consisted ofdouble short boom (B).the other with a

ten line hauls, and included a separate count of squid which were

Table 6 compares the squid counts fordropped back into the sea.

i14 occasions.the machines A and B on
R

25

L

TUBE WEIGHT 
( t)

"I

NEW 
C.F.

iB

RECALCULATED
CATCH (t)

REPORTED
CATCH (t)

came on



TABLE 6

TIMEDATE MACHINE

22: 1001/04/88

03/04/88 04:45

23:00

04/04/88 02:45

05/04/88 03 : 45

22:00

14/04/88 21 : 45

22:00

17/04/88 20:30

18/04/88 23:00

19/04/88 22:00

21/04/88 23:00

20:0022/04/88

05:0029/04/88

refers to the long boom machine.‘A’

refers to the short boom machine.

26

A
B

A 
B 
A 
B

A
B

A 
B 
A 
B

A
B
A 
B

A
B

A
B

A
B

A
B

A
B

A
B

40
40

40
40
40
40

40
40

40
40
40
40

28
40
40
40

30
30

30
30

30
30

30
30

30
30

30
30

115
231
162
186

61
107

104
69

96
138

49
74

18
48
15
61

27
36

71
97

4
2
5

13

2
2

2
3

3
10
2
8

0 
0

0 
0 
0 
0

0
0

0 
0

2 
0

1 
0
1
1

1
4

3
1

4
3

0 
0

II

1

lr

j

s

ILLEX
CAUGHT

ILLEX 
DROPPED

IPi

NUMBER
OF JIGS
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The following results produced using Wilcoxon’s signed-are
f orranks test two paired( ie . and arrangedgroups B )A a s

observations. The calculations shown in Table 7 below:-are

TABLE 7

SAMPLE No.

(B = A)

14TOTAL

2-TAILED P-2.2713 0.0231Z

result and others presented in this sectionThis are

discussed in Chapter 2.4.

r

i

27

?r
di

1
2
3
4
5
6
7
8
9

10
11
12
13
14

SQUID CAUGHT PER JIG OVER 10 HAULS 
MACHINE A MACHINE B

0.1525 
0.0100 
0.0125 
0.1225 
0.0450 
0.0375 
0.4107 
0.4050 
0.3467 
0.0067 
0.0900 
0.2367 
0.3200 
0.0067

2
11
1

d

0.2675 
0.0050 
0.0325 
0.1850 
0.1200 
0.1525 
0.5775 
0.4650 
0.2300 
0.0067 
0.1200 
0.3233 
0.4600 
0.0100

■

r

-ve RANKS (B<A)
+ve RANKS (B>A)

TIE



*

2.4 DISCUSSION OF THE ILLEX PHASE

Catches of good for11lex during the 1988 verywereseason
andwho participatednat ionsall f i shery, the Japanese,in the

' K o e i Maru N 0 . 3 0 ’ except!on.the 1 n particular, were n o

highUnfortunately the market price for 111ex in Japan was not as

perhapsi n previous and value of the catchtheyears, wa sas so

little disappointing.a

Efficiency of the jigging machines badly affected bywas

poor weather conditions and ironically when the catch rates were

exceptionally high. lines became entangled and wereboth casesIn

subsequently lost if left unattended for length of time . Atany

o ftimes 3 0 % o f t li e lines simultaneouslyt o outup were

During heavy swells, the Fishing would leaveoperat i on . Master

switchedon 1 y boom mach i nes until the v e s s e 1the short on

encountered shoa 1 of Illex , reduce the 1ikeli hood oftoso asa

tangling. Generally speaking the weather did not present too much

and although heavy swells reduced the efficiency ofof a problem,

thati t only meant shoalthe machines, o f squidonce a was
take marginally longerwou 1 dencountered it than usual fillto
day was entirelythe pounds. lostOnly bad weather,to andone

most welcome ’’holiday” for the ship’s crew.

ef fort highly variableunitCatch f rom day towasper one
smoothed intothe whenbut ou t week 1ynext , a ( seeaverage

ceye 1i c’showedFigure 5J t pattern, peak i ngsome fourevery
weeks. Crew members frequently mentioned the possibility of Illex

re1 ated the lunartobe i ng eye 1e. The results o f
1
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I
i/j

behavi our

served as a



from theC . P . U . E . 1 Koe i certainly suggest suchMaru ’ would a

relati onsh i p, but behavedea 1 would toresearchgreata more

carried out i n order An extraordinarily highto prove anything.
ach ievedC. P. U . E . ofApr i 1 15th ,was when tonneson over seven

Il lex was being caught every hour. times during the squidSeveral
theperiod , ' Koe i Maru No.30’ i nthe successf ul jiggermostwas

K . S . J .the Corporation fleet, but she had the advantage of being

the Zone thisone i n year .

Al 1 the fishing grounds selected by the Fishing Masterwere

regularly inwho with several other Fishingcontact Masterswas

fleet.thein There be o f mutualt o amountgreatappears a

assistance granted w i thin the fleet, but little indeedvery

between fleets belonging di f f erentto corporat ions, would beas
expect ed . It of ten d i f f i cu11, observer, determinetowas as an
the beh i nd the Fishing Master’sexact decision toreasons move
f rom to another, when at first glance the catch appearedone area

to be than satisfactory. such occasionOn it transpiredmore one

that al though catchthe i n had been good i n oftermsone area

the I Ilex the small side andtonnage, therefore lesswere on

sale the market. The wholeattract!ve f or fished by theon area

'Koei Maru ’ Chart 5 , and probablyshown i ni s reflects fairly
closely the movements of the whole fleet.

be expected, the lengthwould o fAs sampled I 11e xmean

in females from 26.46cm in March to 30.40cmincreased with time,

in May; length of males i ncreased from 24.77cm to 26.49cm.mean
11

For this species of squid, the females are larger than the males,
markedwhich with 1 o 1 i g o ,i s i n contrast the other main

29
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commercial species of squid i n the zone .
By examining Figures 14-22 with 2 and 3reference to Charts

i t can and perhaps more

obviously the theratios, Perhapsf romsex tovary area.area
best example of this i s wi thshown by the contrast of Figure 21

22., which depictFigure thesampledtwo which overareas were
two-week period, but which produced resu11 s.same

Maturity is I11 lexincrease quite markedly f ema 1eto i nseen

the f i shi ng peri od rangedprogressed. The f ema 1e maturit i esas

I If rom V , the majority of squid H’s andto beingi n March

III ’s , but by May TV’s V ’ s .and almostThe male squid were

entirely made up of IV’s and V’s and varied only slightly through
the muchT o o shouldattenti on be paid thenot t oseason.

differing ratios of male TV’s and V’s by month, since both stages
si mi 1 a r and have been incorrectly assessed duringa re very may

samp]i ng. Male 1V ’ s often took the of V 1 s becauseon appearance
t h e y had been squashed i n the sampling basket, and the
spermatophores released into the mantle cavity. !

The sma 11 of work ca rr i ed theamount out c on ve r s ionon

f actors served highlight possible forto revi s i on. Thea area

performed at the latter end ofwork this the period whenon was

in breeding condition,I Ilex-most of the and hence largewere a

gonadal material.amount of the discarded vi seera It bewas may

that earlier in proportionally lessthe o f the totalseason,

squid weight is composed of gonads,

of 1.8 sens i blef actora conversion itAs stands,as a t heone .

‘ K o e i probably under-estimatedNo.30’ herMaru total pre-
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Ki

which would possibly confirm

1
be observed that the length-frequencies,

very different



I
processed catch iffor w h i c hthe J iggi ng pro blewphase, a
multiplied up through the whole Jigging fleet could represent a

b iomass of ' siidinghuge unreported be thatcatch. couldIt a
scale’ factors should theapp1i ed a sbe season
progressed in order viscerato increase i nfor thecompensate

ight derived from gonad development. f orTh i s could bewe areaan
further work, and days ofthe fivethanmore
observations made during this study.

beCa t ch for shownrates mach i nes t otwo sepa ra t e were

being thethe short-boom mach i ne more

which confirms the comments made bythan the long-boom,ef f i c i ent

w o r ko fof the Japanese the v o 1 u m emembers Once againcrew .

relatively restricted.carried out was

o f the projectJigging phasethen, theIn was asummary
hoped for by thealthough not muchcommercial assuccess,

ofThe opportunity for several other aspectsCorporat ion.K.S.J.
made possible by having on

board a single ship for extended periods.
Jigging befoilowed thelonglining phase which t oThe was

subsidised by the profits made from the 111 ex, should it have run

following chapter di scusses theTheinto financial problems.
foil owedand i s byF . I . C . Z .thelonglining i nexperiments1 an

incurred and profits made from catches f oranalysis of the costs

both phases of the fishing.

St
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significantly different,

of conversion

Jigging to be examined was a scientist
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CHAPTER 3 THE BOTTOM LONGLINING PHASE

3 . 1 INTRODUCTION

longiine fishing inside the F.I.C.Z. since

e s t a b] ishedi t thisi n thereforeFebruary 1 98 7, andwas

experimental fishing all partiesof great interest t owas

concerned.

Long lining capture of demersalbe app1ied theto o rcan

fish. withpelagi c commonly associated i tsIt i s probably most

thepast withi n v o I v e m e n t i n fisheries, and also i n thetuna

method of fishing involvesNewfoundland cod f i shery. The basic

may be several k i lometreslength of line, wh i c hlaying out a

hooks. The fishof baitedattached number1 ong , wh i chto aare
mouth where theyhooked rema i nby theand becometake the ba i t

The pelagic sub-onto the boat.the line is hauled backuntil or

maintained at the desired depth by seriesi ssurface longiine a

of regularly spaced lines leading up to surface buoys. The bottom

the bottom and is held in place byclose to1 ongline lies onor

series of weights alongand sometimes byend ,anchors at each a

Spacing of hooks for pelagic speciesline.the length of the
for demersal speciesand f rom 1100 metres, tofrom 30 toranges

i nvolved onlyNo.30’ i n demersal* Koei Maru3 The wasmetres.
longlining has become highlyrecent1 nbottom longlining. years

automated and many of the traditional methods abandoned in favour

Maru No.30’ however employed a labour* KoeiThe

style of fishing which is used by only1 low-tech ’andintens i ve

vessels.
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a few Japanese

There has been no



LU the objectives;

The main forpotentialthet owas examine

3 o n g 1iningbottom inside o fthe bothF . 1 . C . Z . , i n terms

commerc ial and practical viabi1i ty. introduction ofThe newa
method of fishing which i s effect]v e targeting for under-a t

is likely to be welcomed by both the Falkland
-Islands fishery and the fishing companies involved. There are a

number of advantages associated with 1ong1 in i ng other moreover
established methods of wh i ch thefollows; targetsome are a s
spec i es high value fish and is often caught live and
landed i n excellent thosecondi tion; includetarget species may
wh i ch be exploited other fishinglarge scale usingcannot on a

met hods ; 1onglining o fbe widecarried out rangecan over a

withvariety of different bottom conditionsdepths and over aa
almostmethod sui table f oralterat ions; the i sofmini mum gear
be i ngi n thevessel thatof operatesize type areacanorany

avallable aft for settingi sprovided enough workspacework ed ,
other types o fconvers ions f r omthatthisoperat i ons, means

possible and usually fairly minor.(i.e. jiggers)vessel are
success f u1)(assuming toAnother aspect of the project was

of the Il lexaf ter the endof jiggers,numberthatsuggest a
the forand r e ma i n i n1ongliningfor zoneconvertf i sh i ng ,

the South Atlanticto fishing i nvi ewwi thextended periods, a
f romof sailing andand cutting the tocostswholef or year ,a

the Orient.
o f view, the projectthe scientific research pointF rom ■ r

hitherto unknown kind inside the F.I.C.Z.; forproduced data of a

33 I;! 
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relationships between catchexample target species, catch rates,
a]s o provided anand temperature, soak 11time , depth etc .

and thefishing,type ofinto the methodsinsight thisused for
thei nvesselsand disadvantages f i shingotheradvantages over

context of the Falkland Islands fishery.

1e t teri nobjectivesThe K . S.J. Corpora ti on 1i sted its a

proposing the project, foilows:-a s

for Falkland Islands fishing development.contri but e1 ) To

grasp the potential2 ) To
the catches in the Japanese fish3) I'o assessment onan

benef i tfisheriesIslandsFalk landfor4 ) i n

THE PLAN( Il )

longline feasibility projectbottomA proposal for the was

made to the Fisheries Directorate by the K.S.J. Corporali on. Much

Idfrom dataof their proposed catch requirements comp i1edcame

experimental fishery carried by the ' Koeiduring simi1 ar outa
d u r i ngArgentinian 1 98 7.N o . 1 0 ’ 1 20i n waters SomeM a r u

agreed upon by both parties the periodoperational days aswere
1

commercial targeting days under theof which 60for fishing, were

control of the Fishing Master and 60 were experimental days under

Fisheries Scienti st boardof thethe supervision who inon was
Fisheries Di rectorate.the Thew i th 120 daysconsult at i on were

number of unforeseen circumstancesshortened to 80 due to anda

34
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the future."

”We firmly be]ieve that the longline feasibility fishing 
operation will effectively encourage to help:

marine resources and its species.
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practical problems.

The two target species planned by f i sh i ngbe foreK . S . J .

commenced mullett.oothf i sh andeleginoides}(Dissostichuswere

( Eleginops maclovinus) . This fishing
and i nbegan, fact themullet played i nvirtually par tn o

exerc i se at all.

The longline fishing

Isince t h e 1 ong.1 iningbu t j i gg i ng phase shortened,had been

actually began The programme of planned eventsthe 15 th June.on

and catches is shown below:-

120 operational days to be spent in the1 . zone .

experimentaland 602 . fishing,target

Average daily catch of processed fish 5 tonnes.3 .

Total processed weight of fish4 .

5.
200

200 tonnes
tonnes of others @ 80 Yen per Kilo200

Y16,000,000

Total predicted value of fish Y1 28,000,000.

Most of the original planned schedule be ignored s i neecan

catches.resemblance to the eventual Iti t bears 1i ttle appears

the longlining phaseforCorporation plan wasthat K.S.J.the
it could have been, given thepossibly not as

No.10** Koeithe i n 1987 .Maru Itcollated fromdata which was

the time of making ithat thetherefore a tassumedb emust

35

120 x 5
600 tonnes.

f
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60 days 
sampli ng.

of toothfish @ 280 Yen per Kilo
= Y56,000,000 

of mullet. @ 280 Yen per kilo
= Y56,000,000

Details of product: 
tonnes

was due to begin on the 11th July 1988,

well researched as

was completely revised once



■
proposals , the Argentine experimental been madehadresults not
available to K.S.J.,

The target Kingclipspecies fact Toothf ish,i nwere
(Genypterus blacodes), Hake (Merlucci us australis and M. hubbsi)
and Ray species. All the Kingclipof the f i sh processed;were

gutted and tailed, the Hake and Toothfish;as were
'wings ’theOn 1 y o f the MasterThe FishingRay kept .were

explained that the fish the Japaneserelatively unknownwere on

market,

if they were whole.
t heduringmethods useddetai 1sThe of the materi als and

r
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and would sell better if they were headed and tailed than

longlining phase are discussed in the following section.

were headed,



3 .2 METHODS AND MATERIALS

20According only aboutto her Fishing thereMaster, are

fishing vessels in Japan which practice the

longlining as the ' Koei No.30’.Maru It
of andminimum automated machinery and modernof botharrayan

traditional tools. Although the ship was
Ijigger/1 ongliner, there alterations,numbe r o fstillwere a

sheeffected beforewhich had to be
cou]d begin longlining. the port selected for theMontevideo was

refitting programme.

(I) THE REFIT IN MONTEVIDEO

* Koei Maru ’ 10The left Stanley at

towards Montevideo,knots, skirting around the Argentine E.E.Z.,

imiddaythe vessel docked about the 30thUruguay; May .a t on

dismantled the squid pounds,During the voyage the crew conveyer

i n the factory,belts and work benches creating emptya n

thewhich equipment.i n set Varioust o up n e w

which had previously been stowedlonglining accessories, inaway

gathered together so that preparation forthe ship’s holds, were

total ofcould begin. 1 1 daysthe Along lining inspentwere

after which the ship steamed backMontevideo for the conversions,

towards the F.I.C.Z..
who had beenmembers, flown f romoutTwo J apan,crewnew

in Montevideo. They were well acquainted withjoined the vessel
the Patagonian shelf, having crewedbottom longlining theon on

the previous year, and’Koei Maru No.10’ instructed the regular
crew in longlining techniques.
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workspace

same method of bottom

on May 26th and steamed

built as

mainly to the factory area,

uses ais a style which

a dual purpose



The conversions beand installations equ ipmento f can
summarised foilows:-a s

1 . The the sternof (gurdy)1 ine hauler ona
deck , beto used for the retrieval of marker buoys.

2. Complete stripping of No . 4 )(holdholdthe aft f reezer
for conversion area.

the hold and dry the lines.boIler to heat
Storage pens built for weights and prepared lines.

s tarboard3 . Remova1 of all thejigging machine stands on

deck , clear gangway along the working side.

centralaccommodateRe-design o f factory4 . the t. o a

f or the mainline hau1 erfishing platform,conveyer, aa

leading to the pound {monkey pen),e1evator1ong1ine, aan
Pi

head i ng and gutting a

1eading the sorting ande1evatorpound, and towash i ng an
i

the bulkhead above the fishingaddi ti on,station. Inpack i ng

1 i fthydrau1icand attached t ocutplatform aa waywas

f i sh e rmeni nappa ratu s,

the bulkhead could be raised openduring fishing operations;

i n t o5 .
during darkhauling operationslight up deployment and

hours.

involved with most of the cutting

and welding jobs, but the carpentry and fitting of equipment wa s

38

installat i on

The placement of spotlights

or closed as desired.

Installation of a

circular saw,

to provide a

strategic positions

A Uruguayan workforce was

order to create headroom for the

work station including a

into the line deployment and repair



I
carried out Theremember s. awascrew
substantial amount of

before fishing began, etc .1 inessuch hookstying to traceas

keptwhich t h e Thebus y call.thefor o f portmostcrew

description of gear and its preparation is given below.

(Il) BOTTOM LONGLINING GEAR

cons i s tedThe functional unit of the bottom longlining gear

ground line, made intoof hooks,gangi ons and( snoods)a up

75 metre sections (baskets).

standardofalland usedHook The hooksGang ion awere

shown in Figure 23.the dimensions of whichsize and type, are
1engt h ofthe groundline byattachedhooksThe to awere

(or snood,’gangi on 1theknownthree-ply string, as hi

Every hookor gang i ng ) .
of theby all memberscarr i edwh i ch outtaskhand , crewwasa

1 . 2longlining period. Each gangion metresthroughout the was

1 .6 andthe ground]ine at betweenspaced apartlong and onwas
commonlywhichgangions,intervals. Snap-on2.0 are nowmetre

not employed; instead, eachbottom longlining,used in were

the groundline, tediousto be manually tied togangion had aon

and time-consuming practice.

be described theThe groundlineThe Ground1ine a scan

branch. Thefrom which the gangionsof the longline,"backbone”
made up of sections of groundline, called 'baskets ’ ,

describedbasket be 75end . Aend totied can as awh i ch are
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i
!

longline was

almost exclusively by

line preparation which had to be completed

or gangline,

was painstakingly tied to the gangion by



FIGURE 23

The dimensions and general form of bottomthe

longline hooks used on the Koei Maru No.30.
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metre length of groundline carrying 38 hooks. The baskets (lines)

stored , neat.] y coiJ ed , plasti c trays with reed pipingare on

the edges intoround which the hook points embedded ( seewere

Figure 24 ) .

The Long line - The shortest line used during the longlining

operat.i ons composed of 60 baskets, and the longest comprisedwas

54 0 . Mostsome this

being about. the maximum which the crew could deal with in a day.

deployed approximately every 75 baskets, thus a
longline made up of 510 baskets normally had 7 marker buoys. Both

ends of the ]ong1i ne made fast anchor,with and smallwere an

we i gh t s t i ed the points where thestone the line atontowere

to keep the groundline onjoined together, or

close to the bottom.

largethree types of buoys used;Marker ThereBuoys were
and pick-up buoy;markerred visualf1 oat s , wh i ch served aa s

which aided location of the longlinesmal1 er rad i o transmi tters,

light beacons which also served asand

during the large red floatsdark Thehours.

theofendsthe terminallong and atgroundline,thetorope
attached towereTheline.anchortheto

'Koei Maruused by theThe arrangement of the longline gear

No.30’
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1ong1i ne signal buoys

the red f1 oat s.

a visual marker

is depicted in Figures 25 and 26..

so as

at night ;

Marker buoys were

commonly 510 lines were strung together,

were attached by a

baskets were



FIGURE 24

basketof theA diagram showing the arrangement
the deployment(section of line bearing 38 hooks) on

tray.

rim into hooksA which the are

B = Plastic base of the tray.

C = The ground]ine.

or snood.

E Hook.

F in reedorder around the

I

Reed piping 
embedded.

Hooks arranged 
piping.

D = A branching gangion
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FIGURE 25

The layout of the bottom longline.

(Not drawn to scale).

A = Large pick-up floats.

Radio transmitter buoy.B

Light beacon buoy.C

Anchor line.D

Terminal Anchor.E

Stone weights.F

andG a

FIGURE 26

A secti on of longline showing distances between

hooks and the gangion length.

Gangi on.A

B Baited hook.

C rope net
sequential baskets.

and attached 
of two

One basket of line, bearing 38 hooks 
stone weight at each end.

Stone weight held in a 
to the groundline at the meeting point
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LONGL1NING METHODS(III )

Preparation of the lines - Before the set could begin, every

basket was carefully prepared. coiled onto the

plastic tray ensuring that there were no kinks or knots, and the

hooks were embedded i n sequence into the reed piping around the

edge of the Ill extray . removed from the freezer holds

and left to def rest .out line composed of 510 baskets, some

510 k i 1 os The squidor

into pi eces, and piece placed by hand onto every hook; theone

hooks , having been baited,

piping . For hooks had to be baited.of 510 1 i nes , 19,380seta

Baiting hoursusual 1 y 21 totook 1 2 1 4 toto

complete. All stacked in the deploymentthe prepared baskets were

hold ready for the set.

The set

for the set, and steamed at a speedThe vessel headed

through a stern doorof The line was shotapproximately 7 knots.

initiated by awhich opened from the deployment hold. The set was

the bridge and begansigna 1 f r om the F i shing Master on

buoys and anchor, which wered r o p p i ng markerterminal

The longline wasof the groundline.attached to the beg inn i ng

doorthe stern1 ed toprepared wh i chlong tabl eon a

the baited baskets lay,assemb1y-1 ine system. The trays,

tied together (frontlineswere and thepassed a] ong tabl ethe
basket). A stone weightend tied to the back end of the preceding

the twowhereat the pointthenwas the groundlinetied to

41

with

on which

the

were once again embedded into the reed

was cut up

For a

The line was

ba i t was

in an

Deployment of the longline is known as

of squid were used.

crew members

into wind

the ‘set’.

60 cases



jo i ned. thebaskets At end of the assembly-line the hookswere

f reed f rom the reed piping and thewere

unco i 1 and throughout the stern door. The marker buoys,pass

prepa red the deck above the deployment hold,on were

attached the groundline byto

to the stern door from the gunwale. When the buoy rope passed out

of the door , (attacheds tern the groundline),to the buoys with

several hundreds of metres of rope were released over the side of

the vessel.

Using this system of deployment meant that the

being assembled onl y 5 baskets ahead of being shot and there4 or

little longline of 510 lines, the setforwas room e r r o r .

usually took Figure 27quarter hours.the orderi n

shows the arrangement of the deployment hold and assembly line.

the vessel turned about and returnedtheAt end of the set ,

to the preparation for the haul.start position in

usually made intoThe haulhau 1 thetheLike set, was
located using the radiowi nd . The longline start position was

the buoys were close by,buoy and the flashing beacon. as

factory wastheo fthe sidedoor thecargo o n

retrieved into the factoryhydraulically The buoys wereopened.

anchor line lifted; attached to the anchorfrom the and thesea ,

hauled by powera1 ine The groundline wasthe ground1ine.was

the base of theset atdriven wheel, roller,the gurdy, aover
tubs positionedcollectioninto plasticcargo door andopen i ng,

controlled by thebehind the hauling wasgurdy. The
theyfor gaffingwhoman was

42

starboard

respons i blerol 1 er

speed of

line was

As soon

was handed down

For a

the fish as

line was allowed to

of two and a

which were

a long rope which



FIGURE 27

A = Prepared baskets
baskets t ofor carryingB

end to end.Two baskets tied together,C
theD

Stone weights stored inE a pen .

theF ties a t

H into

J the empty trays to storageman carri es

K Stored trays.

are

stone
are

we i gh ts 
t i ed .

Crew 
pens .

G = The hooks are pushed 
and the line uncoils in

A diagrammatic representation of the deployment 
hold (hold 4) during the set.

The line shoots out of the stern door and 
the sea.

Crew man responsible 
the assembly table.

Crew member ties on 
junction where two baskets

away from the reed edge, 
a controlled fashion.

L = Boiler which drys out the lines when they 
brought into hold 4 for repairs.

The Bosun checks the knots and counts 
baskets as they pass along the table.

on trays stacked together.
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surfaced and tearing them from the groundline.away As the line

the gurdy the coiler packed the line neatly intoman

the collect i on tubs . When the stone weights they werecame up,

the gurdy and then untied from the groundline.assist ed over Each

tub filied with basketstwo of line before being sent aftwas

wi th the weightsstone conveyer belt to the deployment andon a

line-repa i r hold.

repa i r hold all the broken gangions were removed and

replaced wi th The 1 i nes coiled onto the traysnew ones . were as

before and the hooks embedded into the reed edge. The finished

basket s s tanked and d r i ed There were usually 12out.were

crew working the repair and preparation of the lines.on

After the fish lifted into thehad been landed they were

pound ’monkey pen 1 For the ray species, onlyby an e1evator.or

and the remains throwninto the pound,passedwere

directly back The fish were removed from the monkeyinto the sea .

A circular saw was usedpen and tailed and gutted.headed,were

Theof the kingclip and toothfish.to the heads and tailsremove

large salt-water tank beforeprocessed fish washed i nwere a

the sorting and packingbeing transferred, toe1evator,via an
sorted by size andbench . hake and toothfishThe k i ngc1ip, were

The sizeinto blocks.placed into f ro z entrays to befreezer

Having beenTable 8.categor ies i nshownfor each sped es are

belt which passedpacked , the trays loaded ontowere

the layout of thethem into Figure 28 showsthe hold.f reezer

factory deck during the haul.

basket was hauled, and the anchor and buo. sAfter the last
Thefactory cleaned up.landed ,
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the wings

a conveyer

or 13

passed over

1 n the

the cargo door was closed and the



FIGURE 28

A = Longline rising out of the water.

B

Line hauler,C
into collectionL) man ,

E

fishF and a 1 1 target

G Conveyer

Fish elevator.H

J = Fish pound (monkey pen).

Fish headed,K tailed and gutted.

L = Salt-water fish cleaning tank.

M Waste drain.

N Fi sh tank sor t i ngto

P = Sorting and packing bench.

R = Conveyer to freezer hold.

S = Scientist and the sampling bench.

T = Empty collection tubs.

U open posi tion).

C o i 1 e r 
tubs .

conveyer from cleaning 
and packing bench.

A diagrammatic representation of the factory hold 
during the hauling operation.

Cargo door (i n

Skate wings are removed, 
are put into the elevator.

gaffs the fish as they appear. A 
man with a longer gaff collects

or gurdy.

Crew man untangles knots 
occur in the groundline, 
we i ghts.

Roller man, 
second roller 
any dropped fish.

which occasionally 
and removes the stone

to the line repair hold.

coils the baskets
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I

vessel then steamed to new fishing ground.a During the haul, the
two knots and always kept the longline to

starboard side. Ideally the linethe entered the factory

perpendi cular, lightly fore of perpendicular, to the ship’sor s

and of the waterside, ou trose

with the water’s surf ace. Steering the vessel, which is unusually

bottom longliner,

great deal of skill and patience from both the Fishing Master and

the Capta i n .

TABLE 8

SIZE CODE

68 +34 +34 +SS

67-4933-1733-17S

48-2816-1116-11M

27-1910-810-8L

18-147-67-62L

13-11553L

10-7444L

5 kilos5 kilos

(Processed).Individual fish weight.*

44

PIECES PER BOX (TRAY)
KIN TOO HAK

5L*

long for- a was a difficult task, and required a

at an angle of 45 to 65 degrees

ship steamed at one or



( IV) SAMPLING METHODS

samplingThe The sampling programme was workedprogramme

the basi s that theof 120 days planned 60 were set aside

fishing and 60 forfor target This original

had to beassumpti on revised when it became clear that less time

be fishing than expected.t o spent For of thewas purposes

t he F.I.C.Z. NE, SE, SW andsurvey, was

NW. Each then subdivided into water depth Thearea was ranges.
depths wh i ch 1ong1i n i ng cou 1 d ranged from roughly 150operate

maximum of 500 metres, and so the depth categoriesa

250 metres, 250than 150 metres, 150lesswere :

500 metres ( see Figure 29) . A number of daysand 500 metresover

weatherdeducted from 6 0 inthewere

divided up to enable maximumcond i t i ons, and rema i nderthe were

quarter according to the 'fishable’of eachcoverage

fishing could occur in all depths between %each . hoped that

planned allocation of sampling days150 and was500 Themet res.

as foilows : -

10 days5 . Bad weather

60 daysTotal

in the results section.is discussedThe actual coverage

45

Zone
Zone
Zone
Zone

( NW)
(NE)
(SE)
(SW)

12 days
15 days
11 days
12 days

1 .
2 .
3 .
4 .

I
I I
I 11
IV

anticipation of poor

out on

area of

metres up to

It was

divided up into 4 areas;

decided upon

random sampling.
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FIGURE 29

randomA chart showing the four for theoutlinedzone s

sampling of the F.I.C.Z.. fished layThe could bewh i c harea

between the depth of 150 and 500 shalloweranythingmetres, or

of the sampling.deeper (dark shading) was ignored for purposes
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Biological sampling Throughout the longlining period

f i shof taken,samples mostly Hake (Merluccius hubbsi) andwere

(SalilotaRed cod australi s) , for length, and maturitysex

The samplesana 1ys is . dealt in the standard way as outlinedwere

in the observer Allprogramme.

poss i ble identified and recorded.

Fish Throughoutcounts the hauling period each day,

severe1 fish made .count s record ofwere

fish caught number of baskets. In addition to this,every

o f the gang i on also recorded, a hooked fish,ie.wa s a

ba i ted hook, for a 510bare hook broken gangion. Normally,a

basket o fintervalslong! i n e , made atcounts weres e v e n

and

ofthe numberhaul,Catch ofendrecord s theAt every

frequencies of size categories wereof each and thespec i escases

of weights of the day's discardsrecorded . I n add i t i on estimates

record of theFishing Master made amade and Thewere recorded.

frequency of Kingclip caught between each buoy along the line.

wastheAll gathered duringthe data

and LLS5, whichLLS4,LLS3,recorded LLS2,LLS1 ,data sheetson

kept by the scientistare shown A logi n the Append i x.

in which additional useful informationon board,

in thepresentedlonglining phase areThe results of the

following secti on .

46

the state

longlining phase

These involved making a

the species caught were as far as

was recorded.

or a

a half hours.approximately one

was also

over a



3.3 RESULTS

had to be

shortened from 120 days to 80 days, due to

complications. Al though this reduced the time available

longlining survey of the F.I.C.Z., it did not impair the sampling

programme too badly.

phase is shown be]ow:-

DATE OPERATION

26/05/88 for Montevideo,

30/05/88 Arrived and docked in Montevideo.

31/05/88 Began conversion work on the vessel.

10/06/88 Completed conversion work.

1 1 /06/88 Departed Montevideo.

15/06/88

15/07/88

16/07/88 Left Stanley to resume fishing.

17/07/88 Resumed fishing (Station 33).
03/08/88 Changed scientists at sea.

17/08/88

f ishing.20/08/88 Left Stanley to resume

Resumed fishing (Station 68).21/08/88

Changed Scientists in Stanley.27/08/88
collect jiggingto01/09/88

47

Returned 
equipment etc.

and prepared to begin 
1), gales prevented fishing.

Re-entered 
f i sh i ng,

• meetings with 
Falkland Islands 

the remaining

Stanley for further 
a i and the 1

Directorate concerning 
time to be spent fishing.

The planned schedule for the longlining phase

Returned to 
cont i nuing 
sci ent i sts.

finally to Stanley, 
Left for Japan.

Left Stanley and steamed 
scientist on board.

the F.I.C.Z.
( Stat i on

a number of practical

Returned to
K . S . J . Corporation
Fisheries 1---------------

Stanley for 
plans for

for a

A diary of events during the longlining

with a

a meeting to discuss 
the fishing; changed



Every day spent ins ide the al locatedzone was a station

regard less of whethernumber , not fishingor occurred. On one

1 ines31stday, August, two inset day,were and thereforea

st at ionsthere two that day. A total of 79 days and 80were on

stat i ons spent the F.J.C.Z. between 15th Junewere

1st Septemberand 1988 . breakdownA of how and where the days

were spent is shown below:-

ZONE 1

ZONE I I ♦

ZONE 1 1 1

ZONE IV

♦ ONE DAY HAD TWO STATIONS.12 STATIONS,

chronological order and haveThe numbered instat i ons were

in CHARTS 6-9.been drawn in their relative positionsout

longline have beenBoth the of everyandstart

the station number.marked on the charts well asas

48

STATIONS
STATIONS

1 1
8
22

1
8

1
1 1
1

OE TARGET FISHING
RANDOM FISHING

FISHING AT DEPTHS LESS THAN 250 METRES
FISHING AT DEPTHS GREATER THAN 250 METRES

47
1 1

2
8

1onglining in

23 STATIONS
35 STATIONS OF

DAYS OF GALES
DAYS OF RANDOM FISHING
DAYS OF TARGET FISHING
DAY OF GALES
DAYS OF RANDOM FISHING
DAY OF TARGET FISHING
DAY OF GALES
DAYS OF RANDOM FISHING

DAYS OF GALES
DAYS OF RANDOM FISHING

SPENT LONGL1NING (58 STATIONS) 
LOST DUE TO GALES (15 STATIONS) 
IN STANLEY (7 STATIONS)
TOTAL (80 STATIONS)

end pos i t i on

57 DAYS
15 DAYS
7 DAYS
79 DAYS



CHART 6

1 1 (12;22;23;37;40;42;43;48;49;52 ; 53 )GALES DAYS
RANDOM 8 DAYS ( 10; 11 ; 13; 1 4;54;56;62;7 1 )

I

day 
area

o f 
t o

i n 
at

TARGET - 22 DAYS (15;16;J 7;18;19;20;2 1 ; 24;25 ; 26 ; 27;28 ; 
29;30;38;39;41;50;51;57;58;61 )

first 
i n an

Random days were recognised as the 
any new area, target days as repetition 
the express wish of the fishing master.

Map of Zone I in the north west of the F.I.C.Z.. 
The circles represent the starting position of the set, 
and the line the direction and approximate distance 
the longline. Squares show days which were lost 
gales, and the numbers represent the station numbers.



11



CHART 7

F . I . C . Z . .

1 DAY (1 )GALES
(33;34;35;36;55;59;63;76;77 ; 78 ; 7 9)11 DAYSRANDOM

1 DAY (60)TARGET

Map of Zone II in the north east of the 
The symbols are as explained in chart 6.





CHART 8

GALES 1 DAY (45)
RANDOM - 8 DAYS (2;3;44;46;47;73;74;75 )

Map of Zone Ill in the south east of the F.I.C.Z.. 
The symbols are as explained in chart 6.
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CHART 9

F . I . C . Z . .the

2 DAYS (4; 72)GALES
8 DAYS (5;6;7;8;9;68;69;70)RANDOM

Map of Zone 
The symbols are

IV in the south west of 
as explained in chart 6.
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The optimum number of baskets used to make up the longline

although it took several days of fishing before the crew

became experienced enough to cope with such a quantity. As few as

u s ed60 baskets occasion, butwere thison one due towas

theabandon i ng operat i on during the set owing to deteriorating

weather conditions. majorA throughout the fishing periodconcern

trawlers to the longline, and indeed on 12th

August 105 lines lost i n the north of the zone, having beenwere

trawled . The conf 1 i c t with trawlers i s d i scussed later in the

report.

The lon.glining quick!y developed daily routine whicha

became fairly s t andard. is shown below (for aA typical schedule

1 ine composed o f 510 baskets):-

TIME ACTIVITY

00 : 30

02 : 1 0

04 : 20
forturns

04 : 30 Breakfast.

05 : 50

06 : 30

10:30 Lunch.

49

• , these 
during the

Standby : Crew prepare for the set, mainly cutting 
squid bait and baiting the hooks.

hau 1 
and

i s

The
The

• work on the 
they reach the

Start 
1i f ted 
baskets 
repa i r

j the first of 
and assessments, 

to two hours <------

Hook 
six 
are 
haul.

Set start 
deployment hold begins, 
i nto w i nd.

marker buoys and anchor are 
about and steams

: The scientist performs 
counts i----
one

: Deployment of the baited line from the 
ship steams at 7 knots

count 
or seven hook 
repeated every

End set : The final 
released. The vessel 
the start position.

was 510,

was the proximity of

: The cargo door is opened, the buoys 
the haul begins, repair work on the 
carried out as soon as t- .

hold.
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SCHEDULE (Continued )

ACTIVITYTIME

16:10

17:00 are

mea 1 .Final17:30

50

: the last line and anchor come into the 
The cargo door is closed and the factory 

The vessel steams to the next fishing

line repairs and preparations for the next day 
comp1eted.

End haul 
factory, 
cleaned up. 
area .



CATCH RESULTS(1 )

became before fishing began,It apparent, that the target

for bottom longlining wouldspecies include mullet,not as

thei nf orecast K . S . J . Corporation proposals. At the start of

fishing the target species toothfish (Di ssostichuswere

eleginoides) and kingclip (Genypterus blacodes ) . Because the

catches than expected,were poorer were added to theray s p.

target species June 21st and hake (Merluccius hubbsi) on Juneon

30th . All other species caught discarded kept forwere or

consumption by the list of the species caught duringAcrew .
1 ong1i n i ng i s shown below and overleaf:-

PISCES

Myxine Sp. (Hagfish)

Salilota australis (Red cod)
MERLUCCI1DAE

Coryphaenoides holotrachys (Grenadero)MACROUR I DAE

blacodes (Kingclip)Genypterus

Sebastes oculatus

Neophrynichthys marmoratusPSYCHROLUT1DAE

Cottoperca gobi o

NOTOTHEN1IDAE

51

OSTEICHTHYES
GAD 1FORMES

MORI DAE

OPHIDIIFORMES
OPHIDIIDAE

SCORPAEN1 FORMES
SCORPAENIDAE

MYXINIFORMES
MYXINIDAE

PERCIFORMES
BOVICHTHYIDAE

Macruronus magellanicus (Hoki)
Mer luccius austral is (Patagonian hake)
Merluccius hubbsi (Argentine hake)

Patagonotothen. Spp.
Eleginops maclovinus,‘Mu hfi h)
Di ssost ichus ej e£inoides



PISCES

Various spiny dogfish Spp.

Other species caught included octopus and scallops.

The weight of the processed catch sold in Japan for all of

i s deta i1ed i n Table 9 .

Con ver s ion factors, to estimate the total pre-processed
catch weight for each spec ies, worked out on board andwere

determi ned foilows;as Kingclip 2.0, Toothfish 1.9, Hake
2.0, of wings) 2.5. Estimates also had to be
made for d i sea rd edany fish , and calculated using a dailywere

average hooking rate (percentage) multiplied by an average weight

for that ( t ak en f rom It must be emphasised thatsample);a

the e s timates only rough guide to the tonnage ofcan act as a

dumppd fish.

From Table 9 i t becomes immediately obvious

two most successful target species, in terms of

weight. Each of commands a different price onthe target species

the the most successful species by catchmarket and so

may not Thefinancial returns.necessarily provide the best
econom i c reviewed later in theaspects of bethe fishing will

report.
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Raja Spp. 
Bathyraja Spp.

CHONDRYCHTHYES
SQUALIFORMES 

SQUAL1DAE
RAJIFORMES
RAJIDAE

and Ray Spp.(pair

kingclip were the

Japanese

the target species

that ray and
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TABLE 9

ITEM SIZE CATEGORY No.OF CASES WEIGHT (kg)

TOOTHFISH (IQF) 815

HAY Spp. 481772991

M

number of1 t i s there ainteresting arethatnoteto

fish reported bydiscrepancies ofofbetween numberthe cases

board byK.S.J . number counted on(displayed in Table 9), and the
block frozen kingclipforlargest of these isThe

thesales of 564 eases,in the L K.S. J reportedsize cat egory;

5 3

HAKE 
(IQF)

HAKE 
( BLOCK 
FROZEN )

TOOTHFISH
( BLOCK 
FROZEN )

KINGCLIP
(BLOCK
FROZEN )

M
L
2L
3L

90
74
22

12
9
7
5

149
7226
8640

11879
10868

7842
482

1340

1806
241

1928
1552
439

KINGCLIP
(INDIVIDUAL

QUICK
FROZEN IQF)

89
1 1

5
12
15
23
27

212
167
129
100

65
161
258
401
510

8
374
439
564
489
368

24
219

L
2L
3L

SS 
S
M
L 
2L 
3L 
4L 
5L

SS
S
L
2L
3L



scientists counted 849 cases frozen, a difference of 285 cases of

shows1 0 the differences between the total numberTabl efish. of

sold (as reported by K.S.J.) compared with

tota 1 number of caught andthe frozen on board thecases ‘Koei

Maru No.30 1 reported by the scientists and thirdly as reporteda s

by the fish!ng log . i s known how these discrepancies haveI t not
arisen , bu t t h e y are

TABLE 10

SPECIES

2571KINGCLIP 2567
45TOOTHFISH 4338

2862RAY 28382991
267HAKE 267286

5745TOTAL 56915882

included in sales report* 5L fish not butincluded,
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TOTAL SALES
BY CASE

( KSJ )

include the 1QF fish, 
the vessel by either 

the ship’s fishing log.

TOTAL CATCH 
REPORTED BY 

SCIENTIST

TOTAL CATCH 
REPORTED IN 
FISHING LOG

NB
These 

the

within acceptable limits.

all the sales reports 
were not reported on 
scientist or in 1

2543*

cases of each species



1

total ca tc hes of allThe the major species encountered
during the longHning period shown in Tab]e 11.are

TABLE 11

KINGCUP TOOTHFISH RAY GRENADIER

DISCARDS 2767 52483 267040 27214

PROCESSED 49821 689 481775966

12044299642 119321309

2721 43874829964 2 524831 46991 309

presented in Figures 3_0Some totalso f the a b o v e catch are

and 3 1 .

ofcod and 27 tonnesAlthough redo f5 2 tonnessome
considered to be suitable forgrenadi er neither waswere caught,

largeSurprisingly, athe dumped.market and wereso

offair amount waswh i chofamount o f dumped, aa 1 soray wa s

size.
commerc i a 1theconsidered asThe 23 target stations w e r e
the otherout fromWishing period, been separatedand have

Thesestatistics.sampling stati variousto assesson s
occurred inif theyresults ignore days lost to bad weather, even

the target fishing areas.
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PRE 
-PROCESSED

J apanese

TOTAL 
(INCLUDING DISCARDS)

catch

NB al] 
Processed fish 

eonversion

marketable

figures are in kilograms.
are multiplied by their 

factors to give the pre-processed weights.

SPECIES
HAKE RED COD



FIGURE 30a

FIGURE 30b

The total processed catches landed and sold in 
Japan, as reported by the K.S.J. Corporation. The two 
major landings were of kingclip and ray at 49 tonnes 
and 48 tonnes respectively. Only a very small amount of 
hake and toothfish were processed, and no red cod or 
grenadier were processed at all.

The proportions of the longline processed catch 
expressed as a percentage. It is useful to note and 
then compare with figure 31b (total catch including 
discards) the proportions of kingclip (48%) and ray 
(46%).
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FIGURE 31a

FIGURE 31b

The proportions of total longline catch, including 
discards. Ray Spp. dominate the distribution at 66% 
with kingclip providing only 17% of the total catch by 
weight. Red cod, which was dumped by the Koei Maru, 
made up some 9% of the total catch.

The estimated total catch including discards (in 
kilos) of each species caught during the experimental 
bottom longlining.
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1 2 , below,Table shows the maximum and minimumaverage,

catches o f fish duringd a i 1 y the 2d target fishing days,

per basket (38 hook stretch of line).

TABLE 12

SPECIES

AVERAGE MAX MIN AVERAGE MAX MIN

KINGCL1P 3.6315.713680 7420 258 8.40

TOOTHFISH 0.000.460.063 0 228 0

0.70RAY (KEPT) 9.584.852324 4887 42

4.1524.74RAY (DISCARDED) 12.695957 12619 420

0.002.27HAKE 0.861 160 04 10

0.007.591.9703 8 7 29 52

roughly half of all the fishIt i s interesting to note that

discarded. Possibly not the most efficientcaught , by we ight, was

approach to fishing.

daily processed and prefigure 3 2 shows the a v e r a g e

of target fishing. From theprocessed catches during the 23 days

fishing only 2that during peakFigure i t i s poss i ble to see

(processed weights) were
tonnes of kingcli of rayand 1 tonne3 P»

being caught per day.
catch (kilos) peraveragetheFigure plot showing3 3 i s a

the prerepresentbasket The figuresfor the stations.target
of 8.4. An average

processed, but not the dumped
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RED COD 
(DISCARDED)

DA 1 LY
CATCH (Kilos)

DAILY CATCH 
PER BASKET (Kilos)

expressed in kilos and kilos

weights of tish



FIGURE 32

FIGURE 33

species,
The average daily catch (kilos) 

for the target fishing stations.
are 38 hooks per basket,
unit of effort for catch per unit effort estimations.

daily catch over 23 target days for 
(RAY), red cod (BAC ) , hake (HAK ) 
Both the pre-processed and the 

are shown.

The mean 
kingclip (KIN), ray 
and toothfish (TOO), 
processed weights in kilos

per basket, by 
Since there 

this could be interpreted as a
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kilos of kingclip were caught per basket or 38 hooks, which works

out to 0.22 kilos hook .per

catch totalsThe including discards for each of the four

presented i n Table 13. In addition to the totals,arezones some

form of C.P.U.E. i s also shown, expressed as catch in kilos per

Thi sbasket . g i v e s better indication of the availability of thea

i n ear h of theresources zones.

TABLE 13

ZONE TOOTHFISHKINGCLIP RED COD GRENADIER HAKERAY

CATCH TOTALS (Kilos)

608105541 0229914 90063 34906

456172011 100055169 60201 7974

768058136III 212843365 685

49440818078IV 942959094 6227

CATCH PER BASKET (Kilos}
0.050.800.001 2.6617.51 6.86

0.090.350.21II 1.243.6911.34

0.020.242.47III 0.650.2113.18
0.150.125.53IV 2.881.9018.07

tableThe abovethei nshownu r e s
that therememberedIt must begraphically in Fi gures 3 4 and 3 5.

of discards.quantities estimated due to the presenceare

57

are represented



FIGURE 34

than inIzone

FIGURE 35

I 
be

to 
a 

can

Catch per basket (kilos) by species for 
The catch per basket can

The most dramatic variations with

zones
be considered to

zone
IV.
C.P.U.E..
be seen in kingclip and grenadier.

Total catches, including discards, (kilos) for the 
six most common species caught during the bottom 
longlining phase. The species catches are divided up by 
zone.

NB. More time was spent fishing in 
the other three zones.
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During every station somewhere between 4

1 0 baskets,and examinedwere

There four categor i es of hook condition;were a

baited hook , bare hook , and broken gangion.a a

performed eightt o times haul. At each count,u p theper

frequency of each hook cond i t i on was expressed a percentage ofas

the total number of hooks examined over that count.

For examp1 e : -

estimate the soak time (the time spent inIt

the water) hook count using the following formula:-for each

( C/T * L )) )SOAK TIME S +X( (

WHERE: THE TIME THE COUNT WAS MADEX

THE TIME THE SET BEGANS

ATSTARTNo OFC

TOTAL TIME TAKEN TO HAULT

TOTAL TIME TAKEN TO SETL

( C/T ♦ L )

soak time, but given thatThis approx i matefor mu 1 a g i ves an
(and hence knowit in any waythe linewas to marknot possible

water) it isand left thestretch of line enteredexactly when a

the best estimate available.

58

F1SH%
12.00

BAIT*
60.00

TIME OF COUNT 
06 : 00

THE 
LENGTH

HOOK*
10.67

STATION
26

BROKEN*
17.33

APPROXIMATE TIME THAT 
OF LINE ENTERED THE 

OUT AS A PROPORTION OF ITS L. 
IN TIME DURING THE HAUL).

THE No OF MINUTES AFTER THE HAUL 
WHICH THE COUNT WAS MADE

THE COUNT SAMPLE 
WATER (WORKED 

RELATIVE POSITION

The count was

a number of lines,

HOOK COUNTS

and the state of each hook noted.

was possible to

a fish caught,



1

orderI n to observe whether any relationship
eachbetween of the four hook condi ti ons (f ish, bait,

broken gangion) with increasing soak time, Figures 36 - 39 were
drawn Aup . regression was applied to each
d is tr i but i on , but. gave poor results,very and showed that there

1 i nea r re 1 at i onsh ips.were no

From Figure 3 6 i t i s di fficult to establish

all . It that the fish are being caught after a short

soak t i me and then remaining attached the line until it ison

hauled , but this cannot be proved. It appears that a majority of

by fish lies between 0 and 30 percent.

The percentage of hooks with bait tended to remain below the

20% mark, bu t w i t h short 76%soak high astimes

( Figure 3 7 ) . The decl i n e hooks with soak time wasba i tedof

loss and robbing by fish, to fish captureba i t

and to broken gang i ons.

The is fairly large, but it does showspread o f bare hooks

that highly variable andthe 1 oss of ba i t robbing isand bait

shows particular trends with soak time (Figure .38) •no

do not appear to varyFigure 39 that broken gangionsshows

concentrated below the 30%with soak time, bu t are

level .

the change inSeveral to examinepl o t s drawn upwere

whole of thefrequency depth throughout theof hooked wi thfish
ofcount samples,F.I.C.Z.. from theThe daily worked outmean ,

most.
of the longlinedepthPercentage, plotted against the meanwas

59

the five expressed

1 i n e a r

presumably due to

the hook occupation

i s poss i ble

bare or

s i m p 1 e

very much

there was

reached as

as a

very much at



FIGURE 36

FIGURE 37

The percentage of hooks which were hauled with 
fish (all species) at each counting sample plotted 
against estimated soak time (minutes) for that sample.

The percentage of hooks which were hauled with 
Il lex bait attached at each counting sample plotted 
against estimated soak time (minutes) for that sample.
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FIGURE 38

FIGURE 39

hauled without 
each 

time
counting 

(minutes)

The percentage of hooks which were 
fish or bait but were still intact at 
sample plotted against estimated soak 
for that sample.

The percentage of gangions which were hauled and 
in some fashion broken and without hooks at each 
counting sample plotted against estimated soak time 
(minutes) for that sample.



100

80 -

60 -

40 -

0

20 -

1000800200

FIG 39.

40- od

800200

L

!
I

 

400 600
SOAK TIME (mins)

 ©

co
oo
I
LjJor
<m

 

o 4-
o

0 +
0

 Ct) 

Lj
1000

UP

CH
!□ r® 3?ol kw-

So
Sb

□db

 UJ
CP 

 

 O

□ 8
□□

□□ □□ 
 

 

11 47

 

  
dd 

?□

0
□cr 

®n 
cl.

□D

dd

g6°d
cozo
oz
< 
0
z
Id
*
o
(K
m 20-

400 600

SOAK TIME (mins)

AN X—Y PLOT SHOWING
PERCENT OF BROKEN GANGIONS AGAINST SOAK TIME (mins) 

80 n--------------------------------------------------------------------------------------------------- —-------------------

□P ® [

rv.1□ □t)1 
i^m3 cfc

i
□ [S}P

dd 

Rd
Dn^tntS0

Rpo Dt^
□D

 

) ncr 
nferP^

□D

D DD 
dPa

□ D

ft □□
U 

  I

? ss;
to

Cd 

D □ 
-^b^CD 
tg 

□ D □
cn

■)D □ 
CtP

□D

FIG 38. AN X-Y PLOT SHOWING
PERCENT OF BARE HOOKS AGAINST SOAK TIME (mins)

 
[§] 

□SPjSjS
Ct) 

“ s?“0
 

 
DD 



1

These plotsfor the day. shown in Figures 40 - 44, and Figureare
thepl ot

for k i ngclip,The plots red cod and hake all exhibitray ,

hook i ng at depthsfairly ofrates 220 metres,poor over

o f hook i ng fairly high, at depths oflarge range rates, some

1 50 22 0and Catchbetween for toothfish appear tomet res. rates

trend other than fairly low counts at all depths.show no

the daily mean hooking rates for targetWhen the of allmean

i t becompared,stat i ons and for random stat ions seencanare

pretty effectivethat hakethe kingelip andfortarget i ng was

should be treated with some caution,{see Figure 46 ) . The f i g u r e

and standard deviations of the means were verysince the va ria nee

theo fi nd i ca t i onlarge indeed . justI t a na sserves

difference it can make toeffect iveness theandof target ing

predominant 1yhook i ng figure”others " thein areTher a 1 e s .

rarely caught in target areas.grenad i er s , and

60

4 5 i s a species with mean depth.

were v e r y

but a

of all



FIGURE 40

FIGURE 41

a 
mean 
mean

The daily mean of hooked kingclip, 
percentage of all the hooks, 
depth of the bottom longline 
depth was taken as an 
and at the finish of the longline.

as a
mean

expressed as 
plotted against the 
for that day. The 

average of the depth at the start

The daily mean of hooked ray, expressed 
percentage of all the hooks, plotted against the 
depth of the bottom longline for that day.
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FIGURE 42

FIGURE 43

as a 
mean

as a 
mean

The daily mean of hooked red cod, expressed 
percentage of all the hooks, plotted against the 
depth of the bottom longline for that day.

The daily mean of hooked hake, expressed 
percentage of all the hooks, plotted against the 
depth of the bottom longline for that day.
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FIGURE 44

FIGURE 45

The daily mean of hooked toothfish, expressed as a 
percentage of all the hooks, plotted against the mean 
depth of the bottom longline for that day.

The daily mean of hooked fish (all species), 
expressed as a percentage of all the hooks, plotted 
against the mean depth of the bottom longline for that 
day.
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FIGURE 46

indication 
Although the 

were very large,

A bar chart comparing the means of the daily mean 
hooking rates, expressed as a percentage, by species, 
for targeted and random stations. The plot is drawn up 
to give an indication of the effectiveness of 
targeting. Although the variations and standard 
deviations were very large, the overlying trends are 
clearly shown.



FIG 46.
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madeFi shing MasterThe of individual kingclipcounta

49 separate stations which totalledlanded for 20,893 fish.some

the individual kingclip catch14Table statisticscompares f or

targeted and random stations.

TABLE 14

TARGET RANDOM

407016823TOTAL KINGCLIP

i 27NUMBER OF STATIONS 22

151765
-•

64.383.4

334.3STANDARD DEVIATION 391.1

1121510070

0.361.67

lowerclearly that despiteThe above showstable very

relat ivelytargeting wascatches f oreca s t,o f kingclip than

successfu1 .

discussed insection arethisThe results presented in

Chapter 3.6.

5
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L

MEAN No OF KINGCLIP
PER STATION

TOTAL NUMBER OF 
BASKETS

MEAN No OF KINGCLIP 
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STANDARD ERROR OF 
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3.4 THE k.s . J . CORPORATION REPORT

UJ. INTRODUCTION
A o f thereport experimental bottom longline fishing

operat i on the ' Koe i Mar u No . 30 ’ compiled by theon K . S . J .
Corporat ion arr i ved the Falkland Islandsat Government London

Of f ice 11th November 1988. ' FAX ’The report was transmitted byon
and i s presented it’si n the Appendix. Since theentirety in

q u a 1 i t y o f t h e difficult read due thet ot oreport was

transmi ss i on o f theand subsequent photocopying, moresome

i mportant theshownre-typed andhave beenextracts onare

following FAX contained two introductory pages,The apages .

Maru ’ ,*KoeiFishing Master of thepage-1ong af rom thereport
four pages listingt h ree results andsalesthesectionpage on

fishingwholethethe duringincurredand expend i t orerevenue

peri od i n the F.I.C.Z..
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THE FISHING MASTER’S REPORT

Experimental Longlining in the Falklands In 1988

KOE1 MARU number 30

I

are

1988October 25,
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Masamitsu Chiba, 
Fishing Master 
NO. 30 KOEI MARU

we 
about.

was
to

sma 1 1
I

same

e v e r y
We s t. - S ou t h we s t 

had hoped.
one-1 h i rd 
caught 
make 

in 
think

to 
the

Northwest sector and 
water depth increases 

suitable even 
fishing grounds

■ of competition 
same depth. '---- .

i t
the 

all areas
th i s

The weather becomes extremely rough during the middle of July and 
almost every day winds 
from th 
had 
fish 
when

e 
been
on 
fish 

sufficient 
fish were

at the

of the per i od 
. The fishing ground 
unrestricted fishing

blow strongly ( about 15 to 20 meters) 
so at this time we were unable to fish as 

Due to rough weather we were unable to 
of the potential fishing days and even 
was only in small amounts and was not 

fishing commercially viable. Also the 
fished and the catch levels did not 

that this is because the trawlers are fishing 
depth of about 150 to 200 meters.

If the Falklands fishing grounds are divided into four equal 
parts there are relatively more fish in the 
u’e fished longest in this area. Because 
very rapidly to the East this area is not suitable even for 
longlining. Generally speaking the available fishing grounds were 
not suitable to longlining because of competition with the 
trawlers which were fishing at the same depth. The designation 

different areas for trawling and for longlining could result 
in both resource conservation and a prolonging 
during which these areas could be fished. 
will quickly be depleted if the current i 
continues.

On June 16, 1988 KOEI MARU NO. 30 commenced fishing in the FICZ
on the experimental longlining venture. Starting to the 
Southeast of the Falklands KOEI MARU then fished to the South, 
Southwest and West at seawater depths of about 150 to 200 meters, 
but there was no commercially viable fishing. Moreover, ecause 
of competition with trawlers fishing in this area we were una e 
to fish as had intended so we shifted to the area to the 
Northwest of the island where there were relatively few trawlers 
fishing. After arriving at this fishing ground there was a dai y 
catch of kingclip of two metric tons per day and we continued 
fishing until the middle of July.



Report on for the Catch of the NO.30 KOEI

Sales Date: October 24, 1988
1 .

lower reputationa
market

years,

so

64

the Sales Results
MARC Within the F1CZ.

the 
means.

the bulk of the catch would be merluza 
to both 

season 
the catch . 1

this
Theref ore

on our 
flesh

was the 
so it is 
Zealand 

The reason 
this 
very 
for 

co]our 
in the

We had expected that 
(toothfish), but due 
and the fishing 
percent of 
primarily to kingclip.

b. From the 
highest cl 
difficult 
product 
for this 

under 
i n
Our product 
it must be

negra 
the depth at which fishing occurred 
species constituted less than one 

our sales effort was shifted

fish produced on our vessel was 
of the flesh as is 

taken by other

The Sales plan

very fresh and there was

standpoint of quality, South African fish 
ass of product but the volume is inconsistent 
to market this product. At present the New 

is popular due to the pink colour of its skin.
is that companies specialising in slicing fish use 

fish under the name of "amadai", (a kind of brim which is 
popular in Japan). This species is used as raw material 
slicing. Our product has a strong mix of pink and brown 
therefore it must be expected to have 

than the New Zealand product.

main kingclip fishing grounds developed by Japanese 
are Southern Africa, New Zealand, Chile and Argentina.

the establishment of 200 mile limits internationally 
of kingclip coming into Japan, including imports, has 

J annually from over 6000 MT in 1 983. In 1988 800 
and supplies from Chile and New Zealand combined to 

supply of only about 2000 MT. Thus we were 
could sell under favourable conditions.

for over 15
The large fish is sold 

the production of fillets and the small and 
used for surimi type, kneaded fish production, 

content whitefish has no distinct flavours so it is 
use in a variety of dishes.

c. Kingclip has been on the Japanese market 
and it is primarily sold in Western apan.
to processors for the production o 
medium sizes are used for surimi 
This 1ow oi 1 
suitable for

a. The 
trawl ers 
Thus since 
the volume 
been decreasing 
MT of i mport s 
p r o vi d e a total 
confident we



2.

K ingc 1 i p

follows in yen per kg.as
Size New Zealand product

La rge 350400370 340
Med i um 200300250300

200Sma 1 1 300250 200

Mixed 3L 355 150SS

Rays ( Kasupei )

on

1988October 31,

Marukei, K.K.

65

same
we
fac i1 j t a ted

The sales 
away, 

an
far
not be

the
wa s 
market.

price in Japan is low. As the fishing ground is so 
, even if the species were available in volume it would 
i attractive item for the Japanese fishing vessels.

NO. 30 KOEI MARU 
Southwest Atlantic product

As there is a 
market the New 
which the price 
higher than that

stable supply of the New Zealand kingclip on the 
Zealand product has become the standard against 
is set. Also, the New Zealand product is ranked 
of the Southwest Atlantic.

of the kingclip sold by KOEI MARU was firm and 
as it was caught by longline and this fact was highly 
in the market. At present Southwest Atlantic kingclip 

is coming into Japan from Argentina , but this ranks below the 
NO.30 KOEI MARU product. Our product ranks first among the 
Southwest Atlantic kingclip, and its reputation was almost the 

as the New Zealand product. We were satisfied with the price 
received. However, we must also note that the low supply 

the strong price.

Other Species

Comparative prices are

o«J, but the volume was too small, 
viable fishery targeting on these

Sales Results

The prices were fairly good 
There are no prospects for a - 
spec i es .

The flesh 
undamaged 
eva1uated 

comi ng 
KOE I

At 1 ant i c



of NO. 30 KOEI MARU FICZ Bottomfish SalesDe ta i 1 s

1988October 24,

Item/size

52,650650581IQF
6,744,7801402,99148,177Rays

3L

23,552,350
5,882104,633TOTAL

66

Her 1uza 
(Hake )

IQF
IQF

Volume 
( Kgs )

510
401
2 58
161

65

Number 
of Cases

1 1
89

22
74
90

Price
Yen/Kg

230
220
220

150
180

355
340
250
200
150

495,800
173,250

2,783,910
3,695,120
3,563,700
2, 160,000
1,806,500

29,800

Yen Sales 
Amount

100,970
34 1 ,440
424,160
36,150 

325,080

K ingclip 
(Bl or k 
Frozen )

219
24

368
489
564
439
374

8

65,000
83,850
108,550
137,800

1 , 340 
482 

7,842 
10,868 
11 ,879 
8,640 
7 , 226

149

27
23
15
12

5

5
7
9

12

650
650
650
650

370
375
355
340
300
250
250
200

Individual
Qu irk 
Frozen 
(IQF )

161,050
136,340
64,500
32,200
9,750

3L
2L

L

5L
4L
3L
2L

L
M
S

SS

100
129
167
212

3L 
2L

L
S

SS

3L
2L

L
M

Mer1uza 
neg ra 
(tooth fish)

24 1
1 , 806

439
1 , 552
1 ,928



3 0 "N 0.K O E I M A R U

MARUKEI CORPORATION

REVENUE AND

1988,11.7

TOTALLONGLININGSQUID JIGGING
PERIOD 297 DAYS

343,404,53423,552,350319,852,484PRICE OF FISH

101,601,10022,212,60079,388,600

12,110,4366,116,3825,994,054FOODS
20,291,94510,248,45710,043,488

97,249,2973,152,90394,095,392SALES COST
51,086,49415,948,74735,117,747FUEL COST
27,000,00013,636,40013,363,600REPAIR COST
53,546,21726,183,103CONSUMPTION COST
42,840,5204,011,980

MISC .
7,841,2503,980,2503,881,000HULL INS PRM

161,157,51981,392,68779,764,832DEPRECIATION
574,704,778186,863,411387,841,367FISHING EXPENDITURE

-231,299,944-163,311,061-67,988,883PROFIT & LOSS
37,059,00018,717,00018,342,000ADMIN COST
26,700,00013,485,00013,215,000INTEREST PAYABLE
63,759,00032,202,00031,557,000

SUB TOTAL
638,483,778219,065,411419,398,367

TOTAL COST
-295,058,944-195,513,061

-99,545,883PROFIT AND LOSS
itemised inSAME AMOUNT ASNOT THE*

67

COST OF FISHING
CREW SALARY'

29 DEC-23 MAY
147 DAYS

24 MAY-20 OCT
150 DAYS

EXPENDITURE ON EXPERIMENTAL BOTTOM LONGLINING 
AND SQUID FISHING

27,363,114
38,828,540

SEAMEN INS PRM

DETAILS (SEE APPENDIX)



The revenue

which perhaps sh ou1d be evaluation,included i n suchnot an
notably "Hull Insurance Premium” and

Figure 4 7a chart which shows the proportion ofi s piea
from each species caught and landed duringsal es o frevenue

by species for blockThe relative revenues
frozen and 1QF fish is shown in Figure 47b.

3.3 and 3.4All the results from Chapters

Chapter 3.6.

i

68

longlining phase.

’’Depreciation” .

are discussed in

and expenditure sheet includes some fixed costs,



FIGURE 47a

FIGURE 47b

f or

f or 
total

the
wa s

revenue
The

each of 
revenue

millions of Yen 
each of the four bottom longline species. The totals 
have been divided into block frozen and IQF components.

The proportion of sales 
four species sold in Japan. 
23,552,350 Japanese Yen.

A plot showing the revenue in 
of the four bottom longline
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3.5 LICENCE FEES

I n this sect i on comparison is made between trawlers witha

type ’A’ licences (finfish) and the ’Koei Maru No.30* during it’s

23 targeting days. The trawlers selected for the comparison were

fishing in the F . I . C . Z . the ’Koei Maru’ andas

G.R.T. of between 900 and 1500 tonnes. The intention is to

set recommended J i cencea f ee for long]iners i n the=
reference to comparative catches by similar sized trawlers.

All the trawlers 1ooked were Spanish, since the Polishat

targeting for other species not relevant t owere

] onglining; details of the vessels shown in Table 15.are

The finfish appeared to fall into the1i cences 'A’ )(type

£4,000 £6,000 category (monthly average), which compared with

£11, 000 (all species north) and type ’C’£16,000 ’B’for type

(a] 1 for trawling vessels of similar GRT.spec ies south)

, due to the nature of the target species,
but accordinglywou 1 d 1i cence,‘A’be s u i ted typemost to a

Table 16adjusted to accommodate for the average size of catches.

total monthly catches for the seven Spanish trawlerscompares the

for all species caught.wi th ’Koei Maru’those of the
good indicationThe total monthly catches, while providing a

theFor this reasonthe total catch.effort exerted ach i eveto
with each other in Table 17..average daily catches are compared

—
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A bottom longliner

t r a w ] r r s

have a

same time

of the harvesting capabilities of the fishing vessels, ignore the

at the

zone with



TABLE 15

THE GRT, LICENCE FEE, MONTH AND NUMBER OF DAYS FISHED

OF TRAWLERS WITH TYPE ‘A’ LICENCES AND THE KOEI MARU No.30

VESSEL

No . 1 1297 £4,71214JUNE

No . 2 £4,2141071 13JUNE

No . £4,9463 1 11359 JUNE

£5,168No . 4 151425 JUNE

£5,580No . 235 1091 JULY

£5,19325No . 6 JULY1333

£4,46822No . 7 JULY1095

£4,4682No. AUGUST7 1095

EXPERIMENTAL23KOEI MARU JUNE/JULY/AUG1095

monthly average (1988)Licence fees worked out as aNB.

70

GRT 
( tonnes)

DAYS 
FISHED

LICENCE FEE 
(per month)

MONTH OF 
FISHING
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TABLE 16

THE TOTAL CATCHES (in tonnes) FOR SPANISH TRAWLERS

AND THE KOEI MARU No.30, BY SPECIES

VESSEL RAY OTHERSMONTH HAKE

0.0 0.0No . 1 25.40.0JUNE 249.1 6.7

0.01.418.8No . 2 0.05.7JUNE 183.8

0.05.829.0No . 3 0.07.3JUNE 423.0

0.00.126.00.0No . 4 6.5237.7JUNE

0.03.539.80.0No . 5 27.4JULY 358.9

0.00.043.70.0No . 6 9.2376.8JULY

2.11 .941.50.018.8No . 7 247.3JULY

0.00.00.00.04.7No . 7 12.2AUGUST

0.06.70.10.02.3KOEI 0.4JUNE

0.0141.714.50.359.6KOEI 6.6JULY
0.041 .64.70.116.7KOEI 2.5AUGUST
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*

J

SPECIES
KINGCLIP TOOTHFISH RED COD



TABLE 17

FOR SPANISH TRAWLERSTHE AVERAGE DAILY CATCHES (in tonnes)

AND THE KOEI MARU No.30, BY SPECIES

OTHERSRAYHAKEVESSEL MONTH

0.00.01.810.00.4717.79No . 1 JUNE
0.00.111.450.00.4414 . 14No . 2 JUNE
0.00.532.630.00.6638.45No . 3 JUNE

0.008 0.01.730.00.4315.85No . 4 JUNE
0.00.151.730.01.1915.60No . 5 JULY
0.00.01.750.00.3715.07No . 6 JULY
0.090.081.890.00.8511.24No. 7 JULY
0.00.00.000.02.356.10AUGUSTNo. 7
0.03.400.050.01 .200.20KOEI JUNE
0.09.450.970.023.970.44JULYKOEI
0.06.930.780.022.780.41AUGUSTKOEI

72
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SPECIES
KINGCLIP TOOTHFISH RED COD



Probably the best way of establishing a

long]i ner the ’Koei Maru’ from the trawling
data , look atto the ratio of licence fee to catch of target

species . J n the of the Spanish trawlers,case the target species

was hake. The ’ Koe i Maru’ targeted for kingclip and ray.

1 f the monthly 1icence f ee is divided by the average daily

catch by month (in tonnes) of the target species (hake), then the

resultant figure the proportion of licencerepresents f ee per

tonne caugh t . When these figures Spanish trawlers

are averaged , of 356.2 is calculated. By multiplying thisa mean

averaged ratio by ’Koeidaily target catch from the
Maru ’ ( k i ngc1 ip appropriate licence feeand ray ) , an

arrived at for each month. These are as follows:

MONTH RATIOKINGCLIP RAY

1638.63.40) x 356.2JUNE (1.20 +

4780.6356.29.45)JULY (3.97 + x

247 1.46.93) x 356.2AUGUST (2.78 +

2963.5MEAN

fee of £2,963.51 icencesuggest thatThese ca1culat ions a

intotakenbemusti tbutappropriate,per month would be
different market price tofetchhake willconsideration athat

longlined fish tends to command akingclip and ray, and also that
trawled species.than the same

fee for vesselswhen setting aariseFurther complications

’Koei Maru’. Unlikethan thelarger G.R.T.with sma Ilera o r

d o e s n ’ tlonglinerso fpotenti alcatch ingthe

73

SUGGESTED
LICENCE FEE

l

trawlers,

higher market price

licence fee for a

the mean

similar size as

for the seven

can be

of a



necessari1y i norease with increasing G.R.T.. There i s also no

of establishing effort ( i . e . number of jigging machines

f or J iggers ) f

a day (but very difficult to monitor).

As starting point though, bottom longlining licence feea a

should probably be set 'A1little less than that for a typea t a

1 f longlining box wereh o w e v e r exclusive evera n

estab1i shed F.I.C.Z., then this may alter catches andins i de the

correspondingly the licence fee would need reviewing.

7 4

I

deployed in

licence.

easy way

the closest being the number of hooks that can be



3^5 DISCUSSION

The project whole be considered successful,can
much i ta s served t o thatprove o f
long1in ing i s probably not feas ible inside the F.I.C.Z.
present t i me . Problems of fishing conflicts with trawlers and
marketing of the productssome in Japan
stumbling block s for the operation. It became clear quite early

i non the longlining phase that the target of five oftonnes

kingclip (pre-processed) per day was not going to be reached; the

target established from the results obtained inwa s 1987 by the

'Koei Maru No.10’ 1 ong1i n i ng the Argentine Patagonian shelf.on

The 'Koei Ma ru No.30’ the only longliner to f ishnotwas

inside the F.I.C.Z. during 1988.

Hercules ’Span i sh thebottom longliner,a

(call sign EAAC) short period commercially fishing whilst

experimental exploration of bottom longlining potential inon an

the Sou th A11 ant ic.

of fishing grounds, and consequently her visit to the

number of striking differencesFalklands

longlining vessels, most notably that the Farobetween the two

withf i 11 e d outde built longlinerHercu1es’ i s purposea

not squidautolining equipment and that the bait being used was

’Faro de Hercules’ wouldbut thethatposs iblesard i ne. i sIt

hadexploratory trip to the zonehave been

Falkland Islands Fisheriesbeen planned with theassoci ati oni n

fishing the location ofby the time she begansince,

the better longlining fishing grounds
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Octo be r

s

this particular style

the choice

There were a

as were

in as

more successful if her

In late September and early

The catches were consistently poor,

was brief.

was known. Unfortunately no

were the most obvious

'Faro de

at the

spent a

as a



i

direct comparison between the two vessels could be made,
lack of board sampling and minimalon catch information from the

’Faro de Hercules*.

I LU BENEFITS OF THE EXPERIMENTAL BOTTOM LONGLINING

During i t

that i t excellent method of targeting for ray and kingclip,

and that the in relation to theS
total catch much higher than is found in trawled catches. Thewas

t o t a 1 catches rather disappointing throughout thewere

fishing peri od, for two firstly, hake was not being
pref eren ti a 1 1 y has 1 owtargeted by the Fishing Master, it aas
market v a 1 u e hakethei n of majorJapa n , and second!y none
grounds of numerous trawlers.fished due to thewere presence

ofexceptionally good in allThe yields o f areasray were
the bu t thiszone ,
the it too has a very poor market value in Japan.'Koei Marti ' as

to Europeanattractivef i s h e r y muchbewouldray mor e
‘skate* i swhereBritish market,i n par t i cu1 ar the

i sadditional attraction to raybecomi ng sought after.qu i t.e An

conflicts with trawlersthat i t can

would be minimal.

valuehighLonglining generally produces high quality,

fish upon capture.of thethe good conditioncommodi t y due to
kingclip,‘Koei Maru* astheofcertainly the casewas

Corporation report, although they werementioned K.S.J.thei n
also aided by thehigh value wastheemphasise thatcareful to

scarcity of the product.
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hake

the longlining phase

The

This

percentage of these two species

due to a

markets ,

was possible to establish

main reasons;

be caught in areas where

i s an

resource was once again not fully utilised by



J

As far the samplinga s the experimentalprogramme went,

fishing provided some useful and interesting results. It has been
poss i ble to establish that much o f the F.l.C.Z. is not suitable
for met hod of fishing and

productive than others. These points are discussed in more detail

later sect ion.

=

(II) PROBLEMS WITH THE BOTTOM LONGLINING PHASE

large number of problems and

these far outweighed the positive achievements of the exerc i ae.

The most with the most far reaching

consequences for the future of longlining inside the F.l.C.Z. was

t ha 1 o f 'Koei MaruJconflicts thewi th trawlers.

fish when icinity of trawlers without keepingto a

over the longline and calling up any vessel on theconst ant wa t ch

V . H . F . in danger of trawling over it. Despite theradio which was

total of 510v i g i 1 a n 1 (baskets) fromef f or t s 105 1 i nesmade , a

atAugust in the north of the zone,we re t raw 1ed the 12th

and time spent attempting tobothi ncost. gear ialso experienced’Faro de Hercules’ arecover the lines. The

fishing amongst awhilstlongline1 oss of bottom gear

trawlers off Cape Meredith. Due to this problem,fleet o f Po1i sh

theo f morei nfish somethe unable’Koei toMaru ’ was

the west of the zonefishing grounds, for example to"attractive"
fishing groundssettle forhad toandthe 200 line,on metre

This thewasinevitably going to be poorer.where catches were

and he mentions thecomplaint,Fishing Master’s most common

report (shown earlier).
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i

I

that, certain depths

problem in his

this

able

considerable

s i m i 1 a r

Unfortunately there

important problem and the one

in the v

were a

are more

in a

up on

At no time was



■
The weather had tairly profound effecta

of fishing, 15 days being lost to gales, and hauling conditions

made hazardous many occasions.on On several days the number of
1 i nes set reduced from the usualwa s 510 because of deteriorating

weather condi t i ons. A problem peculiar to the *Koei Maru No. 30’

that the stern door,was

set too c 1 ose theto water
shipped in state of anything over force 5 (Beaufort scale).

sh ipped i n the factory deck through the cargo door

wh i 1st haul i ng and number ofon a were
completely swept into the factory. Suchover
probably not happen purpose-built longliners.on

The Japanese market proved to be not very responsive to the

Sou t h ofthe exceptionAtlantic wi thbottom longline species,

k i ngc1 ip and One of the objectives of the projecttooth f i sh. was

andt o impact of the producttheassess

European market would beAprobably be said ton

better results. Red cod provided the third1 i k e 1 ymo r e to give

non-1 a rges t but waspercent by weight,9ca tch ,

product. The Japanese response to ray

Corporation report statesthe K.S.J.

As the fishingJapan is low.price insalesTheRays
i navailableif the species wereground i s f ar evenaway,so i

Japanesefor theitemattractivevolume not bewou 1 d an

fishing vessels.”
ithigh price in Japan,toothfish commanded aAlthough the

to becomei s largecaught i nnot

produc t.
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viable

a ] so

■

enough quantities

on the productivity

line and large amounts of water were

discarded as a

was also very poor,

on the Japanese market,

through which the line was deployed, was

a sea

Water w a s

occurrences would

a viable

be poor.

occasions crew members

and a s



Ca tches even during the target periods were disappointingly

to trawlers (see Tables 16 and 17).

Tak i ng into consideration that the prime fishing grounds were not
f i shed, due theto of trawlers, it i s not surprisingpresence

that the catches low. It must be remembered that in order towere

w i t hcompete t. ra w] ed fish, catches do not have to be as high as

t r a w 1 e r catches, given the better price offered to longlined

prod uce.

The and ' Koe ic o s t s overheads N a r u 'for the were

unacceptably high, and far from ideal as a longliner.it was The
!

vessel of fishing very labour intensive.was

Extra incurred with the refit in Montevideo, and thecosts were

fish could in no way recoup the losses off rom sales of

the built bottom longlinerIt a purpose
Whilewould suchhave completed the fishing withnot

must belabel J i n g failure i tcommercialthe project a s a

spent samplingin theemphasised that much of the time
theextremely low, and this compoundedwh ere ca tchesareas were

’Koei Maru'.financial problems of the

(111) THE SAMPLING PROGRAMME

thebetweencovered most of the zoneThe sampling programme

thefour notable exceptions;metres with450andof 1 50
south of Cape Meredith,theBerkeley Sound, areaofeas tarea

Islands and most importantlyJasontheofnorth and northwest
the 200 metre depth contour.west of the zone along

(the f ou rthe catches by areashow15and3 4Figures
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depths

large and the style

low by comparison

zone was

may be that

a deficit.



sampli ng zones ) and the C.P.U.E's kilos caught perexpressed as
basket . It shows clearly that
quantity in only
and i n the south ) and fairlysome were

uniformly distributed (ray and red cod).
of the hooking rates with increasing depth for

each spec i es showed fairly clearly that the optimum depth range

the

spec i e s except toothfish ( F i g u r e s 4 0 45 ) . Hooking rates
throughout the sampling were highly variable,

as but the overall trends were clear.
The soak t i me resu1ts rather disappointing and didn'twere

show much all . This could have been partly due theat tovery

method but i to f of soak timesest imation

thethe conditionsavailable, gi ven a tthe bes t esti mationwa s

t i me .
red codfortakenlength-frequency dataAl though wassome

there tooreport sincethis wasused i nand hake , i t not.was
It would have been interesting to compare the sizeslittle of it.

trawled fish from theof the longlined fish withand mat unities
ppeared that although theFrom observations

sizei tspecific, not1ongli n i ng extremely species waswas
caughtSome extremely small kingclip (72 cm )spec i f i c. were

smallo fnumber(14 2 cm ) . largealongside Alarge ones

well someasstationsalso caught atnotothenids most aswere
standard size of hookUnfortunately only the onevery small ray.

effect of hook size ontheprevented any workwas used, which on
similar sizedfish using’Faro de Hercules’ verysize. The was

80

I

Exami nation

for high hooking

grenadier

I

(kingclip in the northern zones

certain species were caught in any

even over a period
short as one hour,

one or two zones

rates was between 150 and 200 metres for all

at each sample count,

it asame period.



hooks to those of the 'Koe i Maru’.

The and was111 e x squid bait appeared

an toaccess i ble ba i t f or use.a

The ' Faro Thebait.de forHercules’ sardinesused sma 11 zone

could freshly frozen squid andprovi de healthy supply of botha

la tter i spatagoni an although theher r i ng f uegens i s),( Spra ttus

usedbenot a 1 w a y s therel iable tov i s i t o r ast o zone ,a

relatively cheap baits for bottom longlining.

IV J 1GGER/BOTTOM LONGLINERS

project t othiso fobject]v e s wa soriginalo f theOne

convert at the end offor squid Jiggers tothe potentialexamine

theoutandlongliners, seep e r i o d , t of i s h i n gthe T 1 1 e x

fishing without having to return tof i nf i shremainder of the year

f romi ncreasi ng revenuetimethewh i 1 e a t samei 1i ng homeof sa
andimpract i ca1been shown to beThis hascatches.fishex t ra

highlight theMaru ’'Koeiof theexperiencesTheuneconomic.
trades and master of none’, indangers of becoming a 'Jack of all

left toprobably besti sF.I.C.Z.the1ongli n i ng inmuch asa s

■

inside the f.I.c.z.(V) the future of bottom longlining
tofisherylongliningbot tompotential fori sThere a

red codextentRay, kingclip and to someoperate within the zone.
which was, and hake,have been shown to be good target species

in thehuge numbersinbut occurs’Koei Maru’n°t targeted by the

81

J

squid Jigger/longliner

to be very effective,

the purpose built vessels.

their country of origin, potentially saving expenditure and costs



Although theregreat deal of potential.west of the haszone , a
bei s noti tpotent i a 1 fishery,f or maybottom 1ong1i n ea
ofdifficultiesThei ntroduceto theto zone.

Ideally theinitiating such a

where trawlers currentlylong1i ners would 1 i ke fish into areas

Longliners havefish, but not possible. nosuch s i tua ti on i sa
the statusobv i ous why upset quoadvantages trawlers, soo v e r

' trawler'longliner only*wi th des i gnatedthe orin troducti on of

target species foronly ’ I f the ma i n a

then such conflicts could be avoided, and both styles fish within

bettermuchbewilllonglining which doesthe occurAnyzone .
'skate’ and hake are popularwhereto the European market,su ited

fish.

82

feasible

areas ?

fishery are quite straight forward.

longliner was ray,



APPENDIX I

The folio wing the data sheetsLLS5 )5 (LLS1pages are

which used throughout the longlining phase for all datawere

aqui si tion.
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APPENDIX II

The following reduced photocopy of the complete

K . S . J . bo 11 om

carried out by the Koei Maru No.30.

i

I

longlining fishing operation

pages are a

Corporati on FAX report of the experimental
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