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INTRODUCTION

Fish aggregating devices, or FADSs, arefloating rafts or buoysanchored in deep water which, for reasons not yet
fully understood, cause tunaand other types of oceanic fish to gather around them. FADs werefirst introduced
into Pacific Island countriesand territoriesin thelate 1970s, and are likely to be acontinuing feature of fisheries
development in the region.

Theintroduction and growing use of FADshave opened up new fishing opportunitiesfor theregion’ sfishermen,
but in many cases these have not yet been taken full advantage of . Fishermen are often unaware of the potential
yields that can be generated by fishing around FADs, and may not know of suitable fishing techniques or have
access to the right gear and equipment.

SPC Masterfishermen working on fisheries development projects in the region were some of the first to begin
adapting fishing gear and principles to the special conditions of FADs in order to help small-scale fishermen
benefit from thisnew resource. Combining the principlesof traditional mid-water tunahandlining and industrial
tunalonglining, they beganto experiment with multi-hook mainlinesset around FADs. These‘ vertical longlines
were fished directly from the boat, tied off to the FAD, or alowed to drift free suspended from floats or buoys.
Thisgear arrangement simultaneously got numerous baitsinto the water, focussed the fishing effort closeto the
FAD, and allowed fishing over arange of depths.

Gear used in the early SPC trials was bulky, with mainlines usually being rigged from the 6 or 7 mm tarred
Kuralonropeused by large-scalelongliners. Thelineswerestoredin boxeson thefishing vessel, with setting and
hauling being done by hand. Later trials made use of braided nylon, and then monofilament nylon, for the
mainlines. These smaller diameter lineswerelessbulky and could be stored, set and hauled using different types
of fishing reels. This made fishing quicker and easier and kept the lines neatly stowed without tangling. These
smaller lines were also less affected by currents and so required smaller sinkers to keep them hanging straight
up-and-down in the water.

With the successful development of this lighter, more compact gear, SPC Masterfishermen began working on
techniques to concentrate more hooks in the fishing area. At first they tried setting multiple free-drifting lines,
but found that it was often hard to keep track of the gear becauseindividual linesfrequently drifted far apart. This
led to the practice of attaching the individual mainlinestogether using sections of floating rope short enough to
keep the lines within afishing area, but long enough to prevent them from tangling with each other.

This fishing method, which had by now become known as vertical longlining is still evolving, with SPC
continuing itswork on streamlining the gear and increasing the number of hooksthat can be concentrated within
a particular area. In addition, fishermen who have adopted the technique have also incorporated their own
innovations and ideas in response to the conditions in their own particular areas.

This manual provides the basic information that a fisherman will need in order to try vertical longlining. In
providing thisinformation, the authorsrecognisethat the technique will need to bevaried in responseto thewide
range of different fishing vessels and conditionsin the Pacific |slands region. We have therefore tried to avoid
being too prescriptive and giving specific recommendations. Instead, wherethere are arange of optionswe have
tried to present all of these so that the fisherman can make up his own mind as to which suits him best.

Vertical longlining is not restricted to FADs, and should be productive anywhere where more traditional forms
of tunafishing, such as mid-water handlining or trolling, are successfully used to catch tunas and other oceanic
fish types. These other fishing methods are also described briefly in thismanual, in order to provide fishermen
with afull set of background information on ways of catching tuna around FADs and elsewhere.

Aswell asthe present document, SPC hasproduced anumber of other manuals, handbooksand training materials
on fishing and FADs. Trolling Techniques for the Pacific Islands: A Manual for Fishermen provides complete
information on trolling methods and gear, while the three volumes of the SPC FAD Handbook are aimed at
hel ping Fi sheries Departmentsto establish FAD programmeswhich will provide maximum benefitsfor thelocal
fishing industry. Various SPC training and public information materials (including lecture notes, videos,
overheads and posters) on fishing, FADs and safety at sea are available, as also are construction diagrams and
specificationsfor the fishing reels described in this manual. Further publications are planned dealing with other
aspects of fishing not so far covered by the above materials. For more information write to SPC at the address
on the last page of this document.
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INTRODUCTION

This chapter provides background information on FADSs, the fish they aggregate, and asummary of some of the
fishing methods used around them. It also gives information on the main safety considerations that relate to
FADs—reliable navigation to and from the FAD, and prevention of accidents and mishaps while fishing. In
addition, the chapter describes basic techniques that apply to many FAD fishing methods, not just vertical
longlining. Knots and splices suitable for making up fishing lines are shown, and information on bait types and
the best waysto bait the hook is given. The correct use of aseaanchor, which isboth auseful aid in drift fishing
and a valuable piece of safety equipment, is also described.
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SECTION

1A : WHAT ARE FAD¢?

Oceanic fishes such astunas are often found gathered around floating logs and other drifting objects, sometimes
invery large numbers. Having observed this behaviour, fishermen learned that finding and fishing near floating
objects often produced higher catches than when fishing in the open ocean. Some industrial fishing techniques
rely on thistendency for tunato gather near natural floating objectsto improvetheir catch. Many tonnes of tuna

have sometimes been taken around even small bodies of floating debris.

TRADITIONAL FADs
Simple bamboo-raft type FAD

In the early 1900’s, fishermen in Indonesia and the

Philippines began building floating rafts of bamboo Marker tripod or

and other materials to attract schools of fish. They  \yatchman's shelter Bamboo raft

moored these rafts to the sea floor with natural fibre

ropes secured to baskets of stones that served as 4\

anchors. Theseman-madestructureswerethefirstfish =

aggregating devices, or FADs, to be used in the tropi-

cal Pacific Ocean.

The use of FADs by both small-scale fishermen and
industrial fishing fleetsisnow very widespread. Inthe
Philippines over 3,000 FADs are in use, and most
yellowfin tuna production comes from them.

Much research and effort has been put into improving
FAD technology over thelast 15 years. Most of these
effortshave concentrated onkeeping FADsinplacein

the often harsh environment of the open ocean.

SPC ‘Indian Ocean’ type raft with catenary curve mooring ____—— Flagpole

50 purse-seine floats e S
- T \\\\

PVC-coated -
steel cable ™ ]

Snking (nylon) rope

Aggregator

L' Seasurface

Re-bar counter-weight to keep
/ flagpole vertical

MODERN-DAY FAD¢

Nowadays, modern FADs may be anchored in waters
over 2,000 m deep and be equipped with radar reflec-
torsand solar-poweredlights. FAD raftsthat wereonce

'(:Flgf‘;;)?gpymne) built from natural materials are now commonly made

rope from steel, aluminium and fibreglass. Some modern

FAD designs use rafts that will submerge without

damage under the effect of strong currents or storm

Splicejoining sinking conditions. Carefully calculated combinations of syn-

f‘gggﬁﬁ“”g ropes thetic ropes are now used to produce mooring lines

designed to withstand the harsh conditions of the

marine environment. The three-volume SPC FAD

_ ) Manual providesinformation on the construction, de-
ﬁf*::‘d”fr(ce)'rfs':a ployment and maintenance of modern FADSs.

bed by buoyancy
of floating rope)

Anchor (typically 1000 kg
concrete or steel

/ deadweight)
LA— Sea floor

Some of these FADshavelife spansof uptofiveyears
in the ocean. However, the basic idea of fixing a
floating structure in the sea, in away that will gather
fish, remains the same as 100 years ago.
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WHY FADs ATTRACT FISH

Although fishermen have been using FADsfor nearly acentury and muchisnow known about the behaviour and
biology of tunas and other pelagic fishes, the reasons why FADs attract fish still remain largely unexplained.
Research into this question, mostly through observing fish behaviour in association with FADs, has suggested
several possibilities, of which the most important are the ‘ shelter and protection’ and the ‘ orientation’ theories.
Thefirst theory suggeststhat both the FAD raft and the mooring line offer protection from predatorsto fishwhich
remain closeto or ‘hide' behind them. The second argues that fish use the FAD as aphysical reference pointin
an ocean generally devoid of such signals. In either caseit is apparent that the fish are able to find their way to
and from the FAD when they wish. Although fish may spend days or weeks associated with aFAD in thisway,
other urges eventually cause them to move on and subsequently be replaced by new arrivals.

SPECIES ATTRACTED

FADs aggregate different fish at various depths de-
pending on the time of year. Small tunas are usualy
found schooling near the surface. Larger yellowfin, FADs aggregate smaller
bigeye and albacore tunasgenerally gather near FADs fishin surface waters...
at depths between 50 m and 300 m, although they can
also befound closer to the surface at times, especially
at night. Other fish species, including rainbow runner,

mahimahi, sharks and billfish are also commonly “Zx :
attracted to FADs. ax
Thereisno evidenceto suggest that FADsincreasethe @<

overall number of tunainagivenareaof ocean. Rather,
they gather fish from alarge areato asmaller one and
so make them easier to find and catch. FADs alow
fishermen to concentratetheir fishing effort inan area
where the fish are themselves concentrated. As a
result, overall catches and catch rates around FADs
tend to be higher than in open water fishing.

...and bigger ones
deeper down

Y

Mahi mahi

Sipjack tuna <% %

L
Barracuda

Marlins and other billfish

Some of the large oceanic fish species that FADs aggregate

BENEFITS OF FAD:

FADsarenot always100 per cent effective, and may belostif theraft or mooring ropeisdamaged by bad weather,
vandalism, or fish-bite. Those which do work, however, provide many advantagesto the small-scal e fisherman.
Hespendslesstimeand fuel in searching for fish, and he can be more easily located, inthe event of abreakdown.
There may also be disadvantagesto FADs, the most common one being that alot of fishermen may go out tofish
the FAD at the same time, causing competition and gear conflict.
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SECTION 1B: FAD FISHING METHODS

There are numerous fishing methods that are particularly suited to use around FADs. Most of these can also be
carried out in the open sea, but in most cases will be more productive around FADs.

FISHING METHODS COVERED IN THIS MANVAL
Mid-water hand—ﬁning_

Hand-lining for large, deep-swimming tunas and other mid-
water fish is practised throughout the Pacific Islandsin many
forms, both traditional and modern. At its most simple, this
type of fishing uses aweighted line with abaited hook which
isfished at depths of 50-300 min areaswheretunasoccur. A
variation on the technique is to buoy the lines off and allow
them to drift so that several can be set at once. A traditional
form of mid-water handliningis*drop-stone’ fishinginwhich
thehook iscarried down tothe desired depth by astonewhich
isthenreleased, leaving thebait to drift naturally inthewater.
A morespeciaisedvariationistheHawaiian ‘ikashibi’ night-
fishing technique in which an underwater light is used to
attract bait around the boat, which in turn attracts tuna. All
these methods are suitable for use around FADs, and are
described in detail in chapter 3.

Vertical long.ﬁning_
...0r
Vertical Vertical longlining isbased on the same principlesas buoyec
tonglines mid-water handlining but uses a weighted mainline allowed
fished rigged with anumber of branch lines carrying baited to drift
from the S hooks. Thistechniqueenablesasmall-boat fisherman ——
boat, tied to simultaneously fish a range of depths while also
:?AEIID T concentrating many hooks close to a FAD. Theline T
— can befished fromaboat, tiedtoaFAD, or set to drift, —
supported by surface floats, thus allowing several
T~ linesto befished at once. Vertical longlining hasbeen T —
— developed _and improved _by SPC over the past ten —
years, and is the main subject of the present manual.
| T~— It is described in detail in chapter 2. T
T'ro"ing_
Surface trolling with feathers, plastic lures or natural Surface
bait is acommon and simple method for FAD fishing. lines
The gear isinexpensive and can be fished from asmall 7
boat. Larger craft can also carry out sub-surface and
deep-trolling around FADs, using diving boards, /
downriggersor cannonballsin order to target the larger /
fish normally found at greater depths. Trolling under a /
variety of different conditionsis described in detail in \
SPC Handbook No. 28, ‘Trolling Techniques for the Weighted sub- _
e ; ) ; - Deepline
Pacific IsSlands: A Manual for Fishermen’. Section 3E surface line /) Wietf]pdiving board

of the present manual summarises those elements that
relate specifically to trolling around FADs.

E——
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A simple wire-mesh bait trap

Bait fiching.

As well as aggregating tunas and

gfs{y];g:; Hanging bridle other large pelagic fish, FADs also
attract schools of smaller types, in-

cluding bait fish. Thesecan becaught

e using traps, jigs, netsor other fishing

A methods, and then used as bait for

Conical i vertical longlining or mid-water
entrance i i handlining. Bait catching around

FADs is described in section 3F.

TUNA FISHING METHODS NOT COVERED IN THIS MANVAL

Pole—and-line fiching_

Pole-and-linefishing isasurface fishing method used
by both artisanal and industrial fishing vessels.
Unbaited, barbless hookstied on afixed length of line
attached to a fishing pole are jigged in an actively
feeding surface school of yellowfin or skipjack tuna.
In the industrial version of this method, aswell asin
certain small-scalepole-and-linefisheries, thefishare
encouraged to bite by bringing them into a feeding
frenzy using live bait cast into the water from the
fishingboat. Onindustrial vessels, water spraysaround
the boat are used to imitate the movement of baitfish
and to hide the fishermen from the tuna.

King:—n&f'ﬁng. and pw;c—scining_

Ring-nettingisaFAD fishing method commonly usedin
the Philippines. Schools of bait-fish or smaller pelagic
species aggregated around a FAD are drawn to the
fishing-boat by the use of lights. A ring-net is set around
the school andisclosed inaround thefish. A lamparanet
uses the same principle, but is hung specially to form a
floor which will stop thefish escaping downwardswhen
the net is hauled. The sametechniqueiscarried out ona
larger scale by purse-seiners, whose nets are fitted with
apurse-lineto closethenet under thefish, and whichmay
take many tons of tunain asingle set.

Horizontal longﬁning_

Horizontal longlining has been practised in the Pacific by
Asianfishing fleetsfor over 100 years, and more recently
has been adopted by the region’s local fishing vessels,
which have been able to take advantage of gear improve-
ments and better technology to carry out longlining with
smaller boats and fewer crew. The principles of small- to
medium-scale horizontal longlining will be covered in
detail in aforthcoming SPC manual.

Others

Traditional and industrial pole-and-line fishing

Many other commercial and sport-fishing methods can also be productively used around FADs, including

jigging, spin-casting and even spear-fishing.
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SECTION 1C: SAFE NAVIGATION

FADs are normally thought of as improving the safety of fishing operations. If for some reason a fishing boat
operating around aFAD suffersabreakdown, itismorelikely to befound becausethe searcherswill know where
tostartlookingfor it. Ontheother hand, fishing around FADsmay present fishermenwith challengesand dangers
that they arenot familiar with, especially if they are used to operating only in areas closeto shore or to other boats.
FADsareusually several milesoff the coast, so fishermen working around FADsin small boats must make sure
they are properly prepared and equipped for offshore operation.

Compacc

The most essential piece of equipment for FAD-fish- Three different types of hand-bearing compass
ing is a compass. Normally a hand-bearing compass,
designedto allow bearingsto betaken from prominent
objects, is the most useful for a small vessel. The
fisherman must know how to use the compass prop-
erly—that is, he must be ableto take abearing, follow
acourse, and work out the reciprocal (opposite direc-
tion) of aheading. Ideally heshould also beabletoplot
bearings on a chart and perform elementary coastal
navigation. Correct use of a compass will help the
fisherman to find his way to the FAD and, more
importantly, to find his way home again afterwards.
Nofisherman should ever go FAD-fishingunlesshe
has a compass on board and knows how to useit.

Ucing_ b&arings
Normally the organi sation which set the FAD—usually the local Fisheries Department or afishing company—
will publicisethe FAD’ s position, either so that fishermen canfind it, or so that local shipping can avoid running
into it. If the position is known, then a fisherman equipped with a compass and marine chart can calculate the
bearing and distance of the FAD from his fishing base, and use this information to navigate to and from it.
Alternatively the agency responsible for setting the FAD may also publicise compass bearings and distances

relative to prominent local features such as reef passages, marker buoys, or objects on the shore. Again, the
fisherman can use his compass to follow the bearings and locate the FAD.

N
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u;ing_ transit bearings

A transit bearing isan imaginary line created when two prominent landmarks or other features are in alignment.
Examples might include lining up two mountain peaks, onein front of the other, or a navigation beacon on the
reef with a church steeple on the shore. The best transit bearings are taken on objects which are clearly visible
and far apart; objects that are close together will not give an accurate transit bearing.

It may not be possibleto usetransit bearingswhen far offshorefromlow islands or atolls, because theland isnot
high enough to allow landmarks to be seen. In this case the fisherman will be much more reliant on the use of
his compass. However, when FADs are deployed around high islandsiit is usually possible to find a couple of
transit bearings which intersect at the location of the FAD. These can be identified during the first fishing trip
and, once noted, makeit alot easier to find the FAD or to come back to it after moving away (for instance when
chasing tuna schools).

' .

Transit bearings viewed from above...

) Vessel proceeds along one
Hilltop transit bearing until the second
one comes

into line.

Radio mast

Headland

Radio mast lines up with hilltop on Headland lines

thistransit bearing up \t/\lgi‘thtvallg{
on thistransi
bearing
Hilltop
FAD
Radio mast Valley
Headland

...and from the vessel positioned at the FAD

Thefisherman should alwaysbeableto approachthe FAD by first lining up oneof thetransits, and thenfollowing
the transit line until the landmarks of the second transit are also in alignment.

Galobal positioning. system (GAF'S) receivers

GPS receivers are electronic positioning devices which assist navigation by reference to
satellites, and which allow FADs (or any other marine feature) to be located quickly and
easily. The position of the FAD is entered into the unit which then guides the fisherman to
the correct spot by providing information on course to be followed and distance to be
covered. In the past GPS units have been expensive and limited in their availability in the
Pacific Islands, but have been gradually getting cheaper and more widespread. In recent
times the first hand-held GPS units costing less than US$ 100—cheaper than the cost of a
good hand-bearing compass—became available. As GPS units continueto fall in price and
become more widely available they will be increasingly used by FAD fishermen.

Despite its usefulness, a GPS unit is a supplement for a compass, not a subsitute. All
electronic devices can develop flat batteries, break down or malfunction, especially if A low-cost hand-
dropped in seawater. A compass should always be carried even if a GPSis used. held GPS unit
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SECTION 1D: AVOIDING ACCIDENTS AND INJURIES
PLANNING

Many accidents at seaare caused by carelessness or lack of preparation. Vesselsgo adrift for smpleand easily
avoidablereasons, such asrunning out of fuel, or minor engine breakdowns. In many casestheseincidentscould
easily have been avoided, but instead they cause great suffering, enormous search and rescue costs, and evenloss
of life. All boat ownershavearesponsihility to themselvesandtheir crew to ensurethat they have donetheir best
toavoidaccidents, and areinapositionto copewiththemif they do happen. Becausethey areusually far offshore,
FADs can be traps for careless or ill-prepared fishermen.

Pre-departwre check-list
Before heading to the FAD...
Before setting off to sea, every fisherman

Tell someone who cares where you should do the following:
are going and when you plan to return
i p/} » check the weather forecast. If in doubt
be prepared to cancel the trip or cut it

plans to return, so that the alarm can
quickly be given if he does not come

D
Check the &
weather
forecast J
g Make Make sure all back on time;
S\Fgu sure your \ fety equ'o‘?]mbeg;'g « check that the engine is in good condi-
/ evf\‘/g'rfl‘(?n's =2 tion and running well;

QSY el % + check that all safety equipment and sup-

plies are on board.

short;
e tell someone who cares (family or
friends) where he is going and when he
35 =

Safety equipment

The type of safety equipment and supplies carried will depend on the type of vessel, the duration and distance
of the fishing trip, and local regulations. Even small boats should have a minimum of equipment and supplies,
including:

Safety and life-saving equipment

acompass,
tools and spare parts for engine repair;

==
an anchor and anchor rope; @ U [~V
abailer which will float if dropped over the side; N3 i

fsg(;?é ?Sgl 'pl enty of drinking water or coconuts, Compass  water Food Sareid
knives. d f?ﬂ / £L / @ Knife
Other equipment should include some or all of the i/ Z ‘
following: Engine tools and spares

 alternativemeansof propulsion: oars, emergency ﬂ — @
sail rig, or spare outboard motor; < Anch‘*“or and rope +

* aseaanchor (parachute); Flotatlon aids
» flotation devices: life-jackets, life-raft, longline
floats, plastic containers

« signalling devices: aheliograph (signalling mir- [—\"’ /\, ~ :
ror), waterproof torch, flares, air horn, VHF éj = X L_/ &@

First aid kit

radio, EPIRB (emergency position-indicating Sgnalling devices

radio beacon). Alternative propulsion
For afisherman whose boat sinks, clinging to afishing A e
float or a 20-litre plastic container may mean the Sade Sea anchor
difference between life and death. (parachute)

10
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INJURIES

Fishing boats are placeswhere sharp hooks, gaffsand knives are being used to catch and subduelively and often
powerful fish. Thisis particularly true when fishing around FADs, where the fish caught are likely to be large
and energetic. Minor injuries such as cuts and bruises are almost acertainty, and thereisgreat potential for more
serious accidents. The sensiblefisherman will take all reasonable precautionsto reduce the chances of accidents
to aminimum and be ready to cope with them if they do occur.

Avoid accidents

Theboat'sskipper should
ensure that al his crew
adopt safe working prac-
tices and avoid injury to
themselves and other
crewmen. In particular,
glovesshould alwayshe
wor ntoprotect thehands
from lines, hooks, fish
spines and teeth, and
knives. When not in use,
fishing gear and knives
should be stowed safely
where they will not side
around or be stepped on.

Avoid accidents...

A couple of gaffs and afish club or bat
are essential equipment when fishing
around a FAD. A large fish should be
gaffedthrough the head and then stunned
with a fish club as soon as it has been
brought on board. Thisnot only stopsthe
fish from causing injuries, but also pre-
vents damage to the fish flesh which
could reduce its value.

Closed-bite gaff

Whentrolling or vertical longlining using awooden handreel (see section 2F), acommon cause of injury isfrom
the reel’ s spinning handle. The reel should be fitted with a simple braking system, such as aloop of inner-tube
rubber to prevent it from spinning free, as described in section 2F. Always keep well out of the way of the reel
handle when alarge fish is making itsinitial run.

First-aid kit

In many countries, the law requires boat ownersto carry abasic first-aid kit. Even where thisis not mandatory,
fishing boats should have some first-aid supplies on board. These should include aspirin or panadol (for pain),
sticking plasters, a couple of small bandages and some antiseptic liquid and ointment.

Every boat should have a first-aid kit with...

Y,

]
] L
)\ . "- Serile gauze
=\ Aspirin or other
= painkiller Antiseptics AN
N R 2 M —=2 B Bandage
Sticking plasters Adhesive tape

11
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SECTION 1E: HANDLING AND PREFARING ROFES
MEASURING oUT

Many of thefishingtechniquesdescribedinthismanual
require ropes and lines to be measured out so that,
when finished, the gear will be fishing at a known or
pre-determined depth. The easiest way to measure out
the length of a piece of rope or line is for the person

doing thejob to first measure hisarm-span, then count W /
out the correct number of spans that will give the |

required length of rope. A typical adult malearm-span |
is1.5-1.8m.

SEALING ROPE ENDS

Sealing a synthetic rope end by melting

The ends of most types of rope will quickly begin to
fray or unravel once they are cut, making handling
difficult, so it is necessary to seal them. There are
variousways of doing this, depending on the material
from which the rope is made.

...but, for synthetic ropes, | M&"ﬁﬂg.

can be sealed by heating... |}

' The ends of many synthetic ropes can be quickly

melted into a solid plug by using a match or cigarette

lighter to heat them for a few moments. Some ropes

will begin to burn during the process, and give off

noxious fumes, so thisjob should be done outside, or

.andthen  in awell-ventilated place. Once the rope is hot and

usingadamp clothtotwist  yjsiply melting, adamp cloth is used to twist the rope
themelted endstogether o4 together and extinguish any burning parts. The

result is afused rope-end which will not fray.

Whipping_

Another method, suitable for natural fibre ropes which do not melt, isto whip the rope ends. Thisis done using
light twine or dental floss as shown in the diagram below.

To whip a rope-end, a loop of twineis ...and tightly wrapped. The end ...and the other end is pulled tight, drawing
laid along the rope... of the twineis passed back the connection inside the wraps. The twine
through the loop... ends are then cut off.
= Y
) | N
L !
i i
END SPLICING

Another way to seal rope endsisto make an end splice. There are several types of end splice, acouple of which
are shown on the next page.

To make a splice, the strands at the end of a piece of Fids are used to spread rope strands during splicing
rope are unlaid and then passed back between the
strandsin the body, or standing part, of therope. With
soft ropes the strands of the standing part can be
separated by hand, but for a hard or stiff rope atool
may beneededtodothis. A fidisatool specially made
for separating rope strandswhile splicing, but ascrew-
driver can aso be used.

12
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Before starting asplice it is usually necessary to sed
the ends of the individua rope strands so that they do
not fray during the splicing process. This can be done
using tapeor rubber bands, whichwill normally stay in
placelong enoughto allow completion of thesplice, or
by melting or whipping as already shown.

Crown knot

Unlay therope
and forma loop
in the lower
strand...

22277

...and passthe middle />

strand through the loop

Pass the upper strand
through the loop formed in
the middle strand...

...then take the lower strand through —
the loop formed in the upper strand =

Back §pﬁw

Commence with a crown knot, then;
e using a spike, loosen the first strand below
the crown knot;

taking the adjacent left-hand strand, pass it
under the loosened strand against the lay;

turn the rope to the right and repeat the
process with each of the other strands. Pull
each strand endtight until they fit snugly into
the laid strands of the standing part of the
rope;

continue the splice, passing each strand end
over and under astrand in thelaid part of the
rope. Pull each strand end tight as the work
progresses,

when sufficient splicing hasbeen done, taper
thespliceby taking moretuckswith only two
of the strand ends, and then only one;

trim off the strand ends and roll the splice
between your hands to smooth it into shape.

Before splicing,

the ends of

= theindividual rope
strands should be

taped or melted to

prevent fraying

Crown knot
The method for making a crown knot is as follows:
unlay the end of the rope for 15-20 centimetres,
e formaloop in the lower strand;

e pass the middle strand over the lower strand and
down through the loop;

 repeat the procedure, passing the upper strand over
the middle strand and down through its loop;

e pass the lower strand over the upper strand and
down through its loop;

e pull tight.

In practice a crown knot is rarely used on its own
except asatemporary meansof preventing aropefrom
fraying while tying other knots and splices. The most
common use of a crown knot is in preparation for a
back splice, as shown below.

Back splice
{/‘jﬁ

Use a spike to open the lay \

below the crown knot...

—
...and pass the adjacent \ /
strand end through

e —— AN

Turn the rope to the right and repeat
the process with the next strand end

SOTTUNNEST ) v
RS Continue making ‘ over-

e / and-under’ tucks
Cf/_\\\_ft/

Taper by finishing off the
strand ends at different places

m@@é@@ Cut off the strand ends

13
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SECTION 1F:. ROPE SPLICING
SPLICE TYPES

When three-strand ropes are to be joined permanently, this should be done using splices rather than knots.
Although splicestake moretime and skill to make, they are stronger than knotsand will reduce the chance of the
line snagging or causing tangles.

The main types of splice used in making up FAD fishing gear are:

» theeye splice, used to make aloop which can serve as an attachment point for another piece of line;

» thefisherman’sor double splice, which is used to quickly join two ropes, leaving aloop between them;
e theshort splice, which isused to join two lengths of rope end-to end.

5‘1& Qpllw Eye splice

Eye splices are a good way to end a rope as they
providean attachment point whichisuseful invertical  ynjay the rope strands and, if necessary,
longlining and in many other fishing methods. tape or seal the ends

Tomakeaneyesplice, if necessary first tapeor seal the L7z
end of each strand of therope. (Thisisnot needed when C;‘::—’
using tarred kural on, the type of rope most commonly o

used in vertical longlining). It may be helpful to
number the ends, or to mark them with different  Passthe endsthrough the standing part of the
colours. Unlay the ends until you have enough length ~ rope so they are at the same level

to work with—about 20-25 cm is enough for 10—
12 mm diameter rope. With some ropes, it may be
necessary to tie or tape the strands together to prevent
them unlaying too far.

Double the rope back so that the finished eye will be
the size that you want. Form the eye and spread the
strands fanwise, placing them against the rope where
itisto be entered. Untwist the body of theropealittle
and pass the centre end under the centre strand. Then,
pass the left end under the next rope strand to the left
and the right end under the next strand to the right. If
the rope is hard-laid, you may need a spike or fid to
separate the strands widely enough.

. Pass each end over one strand and under
If thishas been done correctly all threeendsshouldbe e next. Repeat the process 3 or 4 times -

sticking out at the same level, evenly spaced around e
themain body of therope. If they arenot likethis, pull \ \)
them out and start again.

Continuing the spliceis easier than starting it. Pull the e
first tuckstight, then take any end and passit over the . .

’ Taper the splice by finishing off th
next strand and under theoneafter. Repeat for theother mag’f“ at d?f?g';? |g,£ g ot erope
two ends, so that each shows two tucks in the main :
body of the rope. The ends should still be even and
regular.

Repest thisprocedureuntil each strand has3 or 4 tucks,
then cut off the ends close to the body of therope. To ~ To makea neat finish,
make atapered splice, make additional tuckswithtwo ~ Whip theend of the splice
of the ends so that all three finish at different places,
then cut off. With dlippery ropes, or those which fray
badly, itisworth whipping the spliceto ensurethat the
ends never dlip back through the strands.

14
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Fisherman’s or double splice

Aha
y

Fisherman's splice

The procedure for making this splice is similar to
making two eye splices. However instead of splicing
the end of arope back into itself, two ropes are used,
withtheend of each onebeing splicedintothestanding
part of the other.

Short splice

Unlay therope

...and ‘marry’ them
together
Whip or tape
one set of strands,
then start splicing the other set

Pass thefirst free strand
through the lay of the rope...

...then repeat with
the next free strand,
and so on.

Unlay the two rope ends and position them as shown

Pass the strand ends from one rope through the body of
the other, exactly as for an eye splice

Complete the tucks and taper
asfor the eye splice

Ny P
SEsssses
@

Repeat with the other set of rope strands

Short glice
To make a short splice:

 unlay theendsof thetwo ropesto be spliced, and if
necessary tape or seal them;

e ‘marry’ the two ends so that the strands are inter-
|eaved with each other;

* tightly whip or otherwise secure one set of ends
around the standing part of the other rope;

» takeany one of the unsecured strands and, using a
spike, tuck it under a strand of the other rope,
against the lay;

» repeattheprocedurewithall threeunsecured strands;

 continuethe splicewith over and under tucks, then
taper it as described for the eye splice;

* removethewnhipping and repeat the procedurewith
the other set of strands;

» whenfinished, cut off theloose ends of the strands
and rol| the splice between your hands to finish it.

Continue passing the free strands under
and over the lay of the rope

Once enough tucks have been made, undo the whipping and
repeat the process with the other set of strands

When finished, cut off the tag ends and roll the W
splicein your hands to smooth it out
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SECTION 160 JOINING LINES USING KNOTS AND CRIMFPS

The following diagrams illustrate some of the knots that will be useful to a fisherman carrying out vertical
longlining and other FAD fishing methods.

JOINING ROFPES
Bowline knot

Thebowlineisgood for making atemporary attachment loop in ropes. Itisstrong, will not slip, andisfairly easy
to undo. However it is not good for slippery lines and will not hold in nylon monofilament.

Make aloopin Pass the rope end
therope through the loop, 4
behind the standing ~.—

part of the rope...

Pull tight
to complete
the knot

Sheet bend

Thisisaquick and simpleknot, easy to undo, for attaching oneropeto aloop (an eyespliceor bowline) inanother.

Pass the Bring the Pass the
free end of line out line under
oneline through the itself, and
through the = front of the acrossthe
loop inthe ] loop, then face of the PUll
end of the around loop tight to
other, from behind the complete
back to standing part the knot
front
JOINING LINES

Crs )

. . i - ! o iy A

If they are available, crimps (also caled sleeves or @_.»',Lf””fl_r",ﬁ Q_ﬁ_;w

swages) can be agood way tojoin monofilamentlines  Circular, oval and figure-8 crimps...
together, or to attach hooks and swivels to monofila-

ment and other fishing lines. Crimpsaretubular lengths —
of brass, aluminium, or other suitable metal which are -,;t;l:)",-'r

dlid over the line and then pressed onto it using a 45 ALY
special crimpingtool. Thecrimp may becircular, oval :
or figure-8 shapedin cross-section, and when squeezed ...and crimping pliers

shut, grips hard on thelineto prevent it from slipping.

16
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Using crimps can be alot faster than tying knots, but there are some disadvantages. Apart from thefact that they
add extra cost to the gear, crimps may lead to extrawear and tear on the line. High-quality crimps are bevelled
ontheinner edge, but cheaper oneshaveasharp corner which can biteinto thelineand weaken it through gradual
cutting. Aluminium crimpswill oxidise, and the rough oxidised edges can again cause wear close to the crimp.
The best crimps, which are made of brass and have bevelled inner edges, are also the most expensive.

Both the crimping tool and the crimps can be costly or hard to obtain in many Pacific Island countries. Some
fishermen have been tempted to cut costs by using pliers or avice instead of buying the proper tool, but thisis
afalseeconomy. Thecrimpingtool isshapedtofit thecrimpsand will makeaproper joint. Other toolswill squash
it out of shape and crush the lineinside the crimp, weakening it and making it more likely to break under stress.
Crimps should never be used unless the proper crimping tool is available.

Knotg

Fishing is often carried out using monofilament or other light lines which cannot be spliced and which may slip
unless special knotsare used. All knotswill weaken aline, sometimes reducing its breaking strain by more than
half. Thetwo knots shown bel ow are recommended as being the strongest methodsfor joining monofilament and
other fishing lines, and least likely to dlip.

Double slip knot Blood knot
Overlap the two lines
Useonelineto
make a loop around
the other
Pass the end of the Twist both ends together
looped line back
through itself
Make 4 or 5 wraps
Do this 8 or 9 times,
then pass each tag
end through
the central
Close the knot, but not too tightly, twist from
then repeat the process with the opposite
other line sides
) Close the knot gently
Theresultis . with tension on each
aknot in each line, wrapped around the other line Side
ﬁw \ e — Pull tight
Pull tight

17
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SECTION 1H: KNOTS FOR ATTACHING HOOKS AND SWIVELS

All forms of fishing around FADs require that hooks, swivels and other items of fishing tackle be attached at
various places on the fishing line. In many cases the lineis made of nylon monofilament which is slippery and
doesnot grip well when tied. Many knotswill come undone under tension, evenif they appear securewhen tied.
Someknotswhichwill hold, and which can be used for attaching tackle to monofilament lines, are shown below.

Palomar knot

The palomar knot is popular among Hawaiian fishermen, who claimitiseasier to tieand lesslikely to dlip than
other knots. To tie the palomar knot, double the end of the line over in aloop. Pass the loop through the eye of
the hook or swivel andtieit loosely in an ordinary overhand knot. Pass the eye of the loop over the body of the
hook or swivel. Pull gently on the standing part of the line and the tag end together to close the knot. Tighten it
up by pulling hard on the mainline, then cut off the tag end close to the knot.

Make a loop at the end of the
line and passit through the
eye of the hook

Using the loop, ...then pass

loosely tie an the eye of Pull tight
overhand knot... the loop over to finish
the hook and
close the
knot

Although avery good knot, the palomar knot is more useful for hooks than for swivels. Once the first palomar
knot istiedinto aswivel, making the second one can be awkward becauseit becomes necessary to passthewhole
line assembly through the loop in order to complete the knot.

Cinch kenot Clinch knot
Thisisagoodknot for light monofilament. To
make it, pass the end of the line through the
eye of the hook or swivel and doubleit back. PUt 4 or 5 twistsin
Rotate the hOOk or SN|VeI four or f|Ve t| mes, the line, then pass the tag end
twisting the tag end around the standing part. :(m through the loop created
Lubricatethelineswith salivato makeit slip
moreeasily. Passthetag end back throughthe

loop at the end of thetwist and pull gently so Aol
that theknot startsto closeup. Passthetag end
back under itself. Hold the hook or swivel

Thread the end of the line through the swivel or hook eye

with pliers and pull hard on the mainline so Bring the tag end back through the second loop
that the knot pullstight. Pull thetag end tight
and cut off close to the knot, then flatten it /@
with pliers or your teeth so that it cannot slip Pull tight :@/
or be pushed back through.
Trilene knot Trilene knot

. . Sart with a double pass through the eye ..then take 4 or 5turns
Thetrileneknot isrecommended by amanu-  of the hook or swivel... around the standing part
facturer of nylon monofilament. It resembles
theclinchknotinsomeways, but to startit the /
line is passed through the eye of the hook

twice instead of just once. The hook is then
twisted around 4 or 5timesaswith theclinch
knot, and the tag end passed through the

doubleloop of linewherethehhook isattached ..and pull tight @%
prior to pulling tight.

18

Pass the line back thro
theloop...




CHAPTER 1: Basic information and techniques

Slip kenot

Aswell asbeing good for heavy monofilament, thisknot can a so beused for braided lineslike super-toto, dacron,
etc., whose rough surface prevents slipping and makes the clinch knot (above) hard to pull tight.

2550 cm -

<
<

Run the line around the end of

your finger and hold it in place
= with your thumb

Thread the swivel or hook

onto theline... )
...leaving enough

of atag end to work with

To make the dip knot:

Take 4 or 5 wraps around
your finger, then thread the

end under the wraps, back
towards your hand

 thread the line through the eye of the hook or
swivel, leaving about 30 cm of line to work with;

e run the line down the inside of your forefinger,
aroundyour fingertip, and up theback of thefinger,
leaving the hook eye pulled against the fingertip;

 takefour or fivelooseturnswith thetag end around

the finger, working back towards the fingertip; Passtheend all the

way under the wraps and
out the other side
e pass the tag end back along the finger inside the

loose turns; -
* = RO
» remove the finger, holding the turns in place with . v . . ,
the other hand, and pull gently on the tag end Carefully remove your finger, holding the turnsin place with
! ' your other hand
Thiswill tightentheknot around themainline, leaving -
along loop which can be pulled tight by holding the SO S
hook with pliers and pulling hard on the mainline. Pull tight
Types of line protector LINE- PROTECTORS

When a hook or swivel is attached to the line using a
crimp (see section 1G), the result is that the hook or
swivel isfreeto swingontheloopthat hasbeen created,
and this can cause wear on theline. To prevent exces-
sive chafing, there are various types of line protector
which can be slipped over the line before the hook or
swivelsisfitted. These include plastic tubes, coils of
plastic or metal wound into tiny ‘springs’, and minia-
ture thimbles. Some fishermen believe these items
prevent gear | oss, whileothersthink they areawaste of
money and a nuisance to use.

Clear
plastic tube

An dlternative system, which providesline protection
at no extra cost, isto make a Flemish eyein the line
whenfittingthehook or swivel. Thisissimply adouble
overhand knot whichistiedloosely inthelinethrough
the hook or swivel eye. Making a Flemish eye will
prevent the hook or swivel chafing through the line
over time.

Make suretag end is
not sticking out
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SECTION 11: BAIT

Oneof themost important factorsin vertical longlining, and in most other mid-water fishing techniques, isgood
bait. The type and quality of the bait affects not only the amount of fish caught, but also the economics of the
fishing operation. Vertical longlining usesalot of bait—10 to 20 piecesfor every set, depending on the number
of hooks—so itisimportant to usethemost effectiveand affordablebait if thefishing operationisto makeaprofit.

TYPES OF BAIT

Types of bait

Some of the more common bait types used for vertical
longlining and other types of mid-water line fishing
are asfollows:

e mackerel scad, anoceanicfishwhichisseasonally
abundant in many Pacific Island countries. Large
schools may form around FADSs or in other areas
outsidethereef, and can often be caught by jigging
with small feathered hooks, netting, or trapping
(see section 3F for more information about catch-
ing bait). Catching the fish around the FAD imme-
diately beforefishing may allow themto beused as
live bait;

» hig-eyescad, asemi-coastal speciesfoundinmany
reef and lagoon areas. Again it can be captured by Big-eye scad (Selar spp.)
jigging or netting. Where there are industrial pole-
and-line fisheries this species often figures in the
catch from night-time bait-fishing using dip-nets.
Sinceit isgenerally too big for tuna pole-and-line
bait, it may be available to FAD fishermen,;

» other locally-available small pelagic species in-
cluding flying fish, Indian mackerel, garfish,
hardyheads, sardines and pilchards, which can of-
ten be caught, or purchased on thelocal market. In
somecountriesjuvenilemilkfishareavailablefrom
fish farms. These have been tested as bait by
industrial longliners with generally good results,
especially when used live.

« gmall tunassuch as skipjack, mackerel and frigate
tunas. These are often captured during trolling
operationsaround FADs. Although small individu-
alscan beused whole, they are mostly too largefor
this purpose and have to be used as cut bait;

e gguid. Varioustypes are available, usually frozen
and imported, although at least one species (the
big-fin reef squid) occursin Pacific Iland lagoons
and can be caught using special multi-hook squid
jigs (see section 3G); Sqid

e commercia longlinebait, which may beavailable
in countries where there are industrial longline
fisheries. Bait is generally sold frozen in large (10
or 25 kg) boxes and may include saury, pilchards, Japanese saury
sardines, mackerels and squid.

There does not seem to have been much use of prawns, worms or other invertebrate baits for longlining, even
though these are favoured for other types of fishing.
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BAIT QUALITY

Depending on its size and condition, bait may be used
wholeor cut into pieces. In most caseswholebaitsare
better than cut baits, and live bait generally resultsin
the best catches, although catching bait and keeping it
alive may be difficult. Some fishing tackle stores sell
small battery-operated air pumps which are specifi-
cally made for keeping bait alive in a bucket or ice
chest filled with seawater. By aerating the water and
changing it regularly, it may be possible to keep the
bait alive for severa hours or aday.

Keeping bait alive

Bait can be kept alive in a bucket
fitted with a battery-powered bait
aerator ...

Live or freshly-caught mackerel scad and bigeye
scad are among the best baits. Whole fresh or frozen
small pelagic fish such as pilchards, saury or sar-

dines, or whole squid, are the next preference, fol- .orina D ot
lowed by cut baits from squid or from oily fish such floating bait _ W,
cage or other container N

as tuna and mackerel. White-fleshed fish are gener-
ally not favoured for bait.

Frozen bait isoften themost convenient, but isusually lesseffectivethan fresh bait of the sametype. Theprimary
advantage of freezing, apart from convenience, isthat it can extend the availability of good bait species which
may occur only seasonally in local waters. Freezing changes the consistency of the bait, making it softer,
particularly if it isthawed and refrozen several times. Soft baitstear off hooks easier than fresh ones and often
lead to missed strikes. It ispossibleto toughen up or harden previously frozen baits by salting and/ or sundrying
them for short periods.

Thenumber of piecesof bait per kg isanimportant cost consideration whenthebait isbeing purchased. Mackerel
scad and bigeye scad typically number 7-12 pieces/ kg while many imported frozen baitsareavailableinarange
of sizes, from 5-25 pieces/kg, with different grades often selling at different prices. In general baitsat morethan
25 pieces’kg will betoo small, whilethose at lessthan 5 pieces kg are getting too large and may haveto be cut,
either for economic reasons, or just to get them on the hook.

BAIT RIGGING Bait rigging

Thebest method to rig fresh mackerel scad or big-
eye scad isshown in the diagram opposite. Torig
abait in this manner hold the body of the bait in
one hand, and take the hook in the other. Run the
hook vertically downwards into the back of the
bait just behind thefirst raysof thefront dorsal fin.
Then rotatethe hook until the point exitsthebait’s
body just behind the head. A similar method is
used to rig live baits, but with the hook being
placed alittlefurther back along the body to avoid
killing the bait.

Small baits or those which have been frozen may
not hold onthehook whenriggedinthisway. Inthis
casethey canberigged by hookingthroughtheeyes
or head. Whole squid should be rigged by passing
the hook through the mantle, not through the head.

Mackerel scad and higeye scad should
be hooked through the back, just
behind the head

Squid are hooked through
the mantle, or ‘tail’

Cut baits are double-hooked so that
the skin side faces
outwards

There are various ways of cutting and rigging cut baits. A good method isto take a 2 cm thick fillet of the bait
fish with the skin still on, and cut thisinto triangular or rectangular pieces 8-10 cm long and 2-3 cm wide. One
pieceisenoughfor each hook, andisrigged by rotating thehook through the skin sidefirst and then back out again.
Care should betaken to ensurethe bait isnot too thick or rigged in such away that it ‘ chokes' the hook, i.e. hides
the point and reduces the chances of a hook-up.
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SECTION 1J: USING A SEA ANCHOR

A seaanchor, or parachute anchor, isauseful aid to vertical longlining and other FAD-fishing methods. The sea
anchor will prevent the fishing boat drifting as aresult of wind and instead cause the boat to move in the same
direction asthe current. Thisis extremely useful when vertical longlines are being allowed to drift (see section
2l), sincethe seaanchor will causethevessdl to stay relatively closetothegear. Thisresultsinlesstimeand fuel
wasted in following the gear using the motor, and less chance of losing the lines when they drift out of sight.
Sea anchors also provide a valuable safety function. If the engine breaks down, the sea anchor will prevent
theboat from drifting too far away fromitsoriginal position, whichisamajor aid in search and rescue operations.
If the boat is caught in a storm, deploying the sea anchor causes the boat to ride with its bow facing the wind,
reducing the likelihood of waves broaching the vessel and swamping it, possibly causing it to sink.

TYPES OF SEA ANCHOR

Seaanchors can be of various kinds. Purpose-built models are available commercially, and these consist of acone
made from strong synthetic cloth, and fitted with shrouds made from webbing similar to that used in car seet belts.
Inlocationswherethereare military surplus stores, second-hand cargo parachutes can be purchased. Alternatively,
an enterprising fisherman can improvise a sea anchor from a sheet of heavy canvas or tarpaulin and some rope.

Sea anchor body made
from heavy canvas panels

Shrouds made from heavy-
duty webbing

Attachment
strap for trip-line

Attachment
loop for anchor line

Animportant feature of aseaanchor isavent at thetop of the parachute which allowswater to flow through. This
isan essential feature which allows the sea anchor to fill properly when deployed and to empty when retrieved.
It also hel ps prevent the anchor from tearing when the pull isvery strong. On commercial seaanchors, awebbing
strap is stitched across the vent and this serves as the attachment point for the trip line (see below).

RIG&@ING THE SEA ANCHOR

The seaanchor isrigged with several lines, as shown below: theanchor line, which takesthe weight of the boat
oncethe seaanchor isdeployed; thetrip-line, which isused to haul the seaanchor back on board the vessel; and
the haul-in linewhich is used to recover the trip-line. Without atrip-lineit is practically impossible to haul the
anchor in due to the enormous water resistance the open parachute creates.

Float

/ Haul-in line

Trip-line

Parachute

3-way
swivel

T~ Anchor line
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The anchor line is alength of strong rope, 20-30 m
long, of the same diameter that would be used by the
vessel if it were using a normal ground anchor. One
end is connected to the shrouds of the sea anchor, the
other to the boat.

If possible, alarge swivel should be used between the
anchor line and the shrouds. The best typeto useisa
domeswivel, whichisspecially madefor thispurpose.
Theswivel doestwo jobs: it stopsthe seaanchor from
becoming twisted during use, and it provides aweight
to prevent the parachute from being pulled to the
surface and collapsing.

Three-way swivel

SETTING AND HAULING

The procedure for deploying a sea anchor is as follows:

check the shrouds are free to run and not tangled;

to hold the boat facing into the wind,;

connect the anchor line, swivel and shrouds together;

attach the trip-line to the vent strap, then to the float and sinker ropes,

attach the float to the trip-line, and then the haul-in line to the float;

lower thetrip-line, float and sinker into thewater from thebow of the boat, whilethe helmsman usestheengine

Anchor line

Parachute shrouds

Dome swivel arrangement

The trip-line can be made of lighter rope than the
anchor linesinceitisnot intended to taketheweight of
the boat. The line should be rigged with a small float
tokeepit at the surface whereit will not interferewith
the sea anchor. It should & so have asinker at the end
whichisattachedtotheparachute’ svent strap, to make
surethe parachute stayswell below the water surface.
If possible a3-way swivel should be builtinto theline
between the connections to the float, sinker and vent
strap in order to minimise tangling. If a 3-way swivel
isnot available, the float can be connected directly to
the vent strap using a length of light chain.

* lower the sea anchor into the water, vent section first, then the rest of the parachute, then the shrouds;
» while holding onto the base of the shrouds, have the helmsman reverse the vessel gently away from the

parachute to assist in opening it up;

» when the sea anchor has begun to open, carefully lower the dome swivel into the water making sure it does

not fall among the shrouds and tangle with them;

e asthe seaanchor opens up and the vessel falls away fromit, pay out the desired amount of anchor rope and
haul-in line, until the vessel iswell clear of the sea anchor;
* make sure the weight is being taken by the the anchor line and not the haul-in line, then tie them both off.

The following steps are carried out when hauling the sea anchor:

haul in the anchor line;
store inside a canvas bag for future use.

while using slight forward throttle, recover the haul-in line to reach the trip-line, and pull in the float;
recover the trip-line and haul it in. Thiswill cause the parachute to invert itself and begin to close up;

pull in the parachute, release vent first, allowing the water to spill out;

once the body of the parachuteis on board, pull in the shrouds, taking care that they do not get entangled;
disconnect the sinker, swivel and float in the reverse order to that in which they were deployed,;

When hauling the seaanchor, make surethewind doesnot get hold of it, especially if areal parachute (asopposed
toacommercia or home-made seaanchor) isbeing used. Theforce of afully inflated cargo parachutein astrong

wind can be very powerful and can cause an accident.
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CHAPTER 2

VERTICAL LONGLINING

BASIC GEAR CONFIGURATION
THE MAINLINE

BRANCHLINES

OTHER GEAR AND EQ@UIPMENT

SETTING THE LINE FROM A BASKET

SETTING THE LINE- FROM A SAMOAN HANDREEL
SETTING MULTIFLE LINES

HAULING THE LINE

TARGETING FISH CONCENTRATIONS

FISHING WITH A SEA ANCHOR

GEAR CARE AND MAINTENANCE

SCALING UP THE FISHING OFPERATION

INTRODUCTION

This chapter describes the gear and techniques used for vertical longline fishing. Thefirst few sections describe
the material sand construction methods needed for making thelonglineand itsvariouscomponents. Thenext part
of the chapter concentrates on the basi ¢ fishing method—different ways of setting single and multiplelines and
the techniques for hauling them after fishing. The last part of this chapter describes more advanced aspects of
fishing, such aswaysto get thefishing gear closetotheconcentrationsof fisharound FADs, the useof aseaanchor
for vertical longline fishing, care and maintenance of the fishing gear, and the prospects for moving up to use

larger-scal e equipment.
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CHAPTER 2: Vertical longlining

SECTION 2A: BASIC GEAR CONFIGURATION

Spacing between swivels: 1020 m

\

Schematic diagram of typical vertical longline
fished from a surface float

Flag buoy

Float

Floatline 5-10 mlong

Mainline around 300 mlong

/

Longline clip with swivel

Baited hook

/

Branchline 3-6 mlong

Swivel

4%

2-5 kg sinker

=

Vertical longlining is a simple and relatively cheap
way to fish in deep water for tunas and other oceanic
fish. Itisparticularly suitablefor fishing around FADs
but can be used anywhere where tunas are found.

A basic vertical longline comprises a single long
weighted mainline suspended from the surface and
which reaches down to a depth of 300 m or more.
Connected to the mainline are a series of branchlines
(sometimes aso called snoods or leaders), each of
which carries a baited hook. The branchlines are
attached using longlineclipsto swivelswhich arebuilt
into the mainline at intervals of 1020 m.

There are numerous styles of fishing using vertica
longlines. The lines may be fished from abasket or bin,
or canbewound onto afishing reel. Thewooden Samoan
handred, widely usedinthePecific, can beusedwhenthe
mainlineis made from nylon monofilament.

B == = =

Vertical longline being fished
directly from the vessel

—
—
—_
—

Alternatively, larger-scale R

drums can be fabricated to

alow fishing of more lines, T~

or the use of heavier line

materials. The vertical long- ———

line can be fished from the

boat or FAD, or canbebuoyed

off and allowed to drift free. I

The lines may be set float-

first or sinker-first. Depend- T~

ing on the circumstances, it

may even be possible to fish .

several vertical longlinesina

string, connectedtoeachother

by long floatlines. r\*
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CHAPTER 2: Vertical longlining

Aswell asthefishing style, the gear itself may also vary inits details, for instance in the length of the mainline
and the number and spacing of the branchlines (and thustheir fishing depth range). Specificlocal circumstances,
such asthe depth at which fish are found to be biting and the type of materials available, may prompt variations
in the gear used and the detailed design of the line.

Personal preferenceisanother major factor in gear sel ection and design. Somefishermen simply prefer handling
kuralon over nylon monofilament, or find that fishing from aSamoan handreel givesthem backacheand so prefer
to fish from abasket and hand-haul thelines. Othersprefer to use two or three small floats at the head of theline,
instead of a single large one, because it makesiit easier to see when thereisafish on theline.

Despite the variations in detail, the principles that apply to making up the gear are standard. Once fishermen
becomefamiliar with the basic gear rig and fishing procedure, adjustments can easily be madein responseto the
fisherman’sindividual needs.

The table below provides specifications of the materials typically needed to make up asingle vertical longline
with 2300 m mainline and 15 hooks and branchlines spaced at 1020 mintervals. The table below isintended
asaqguide, and not necessarily a specific recommendation. The materials listed in the table are suitable for the
construction of agood-quality vertical longline, but equally good alternatives are available for many of them.

Component Typical materials No./Amount

Surface float Plastic longline float 2
300 mm diameter

Marker buoy Bamboo or fibreglass pole 1 x 3 m length

Floatline Polypropylene rope 6-8 mm dia. 1 x 5-10 m length
or Kuralon longline rope

Mainline Monofilament nylon, 200-500 kg test 1 x 300 m length
or Kuralon longline rope

Swivels McMahon Heavy Duty, size 10/0-12/0 15
or leaded swivels

Branchlines Nylon monofilament, 125-250 kg test 15 x 3-6 m lengths
(each 3-6 m long)
(breaking strain should be at least 50 kg less thar

that of the mainline)

Longline clips Size 1-12 cm longline clip 15
with swivel
Hooks Mustad tuna circle size 14/0, 15/0 or 16/0 15
or BKN size 48

or Japan tuna hook size 3.6 mm

Sinker Lengths of rebar 2.5 cm dia x 22—40 cm long, tieq 6 pieces
or welded together to make weights of 2-5 kg

Thechoiceof which optionsafishermanfollowswill depend onlocal availability of materials, fishing conditions,
and hisown personal preferences. Therest of this chapter provides more detailed information on many of these
options, including making up the gear, basic fishing styles, and more advanced fishing strategies that may be
followed by someone who finds vertical longlining to his liking and wishes to scale up the fishing operation.
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SECTION 2B6: THE MAINLINE
LINE- MATERIAL

There are two widely-available choices of material for the mainline: nylon monofilament and longline rope.

 if nylon monofilament isused it should be at least 200 kg test breaking strain, although up to 500 kg test can
beusedif local circumstancesor availability dictate. 200-kg or similar monofilament iswidely available, and
fairly cheap. The dlipperiness of nylon makesit difficult to hand-haul and it will easily tangleif fished from
abin or basket, but it is compact enough to be fished from some types of fishing reel, such as the Samoan
handreel (see section 2F).

e longline rope, which is made of a nylon material caled Kuralon, is heavier and bulkier than nylon
monofilament and cannot be fished from a Samoan handreel, athough larger reels can be made to
accommodateit. However Kuraloniseasier to grip when hand-hauling and islessliableto tanglewhen fished
fromabasket. Although new Kuralonisexpensive, second-hand material can sometimesbe obtained cheaply
in places where industrial longliners operate.

Irrespective of which material is used, the basic design of the mainline is the same. The lineis divided into a
number of parts: along ‘leader’ section which runs from the surface to the first swivel, and then a number of
shorter equal-length sections which separate the rest of the swivels. The swivels will serve as the attachment
points for the branchlines (see section 2C). Once the line has been rigged up, the fishing depth can be changed
by shortening or lengthening thefirst section of mainline, that is, the section from the surface to thefirst swivel.

Design example for a 300 m mainline with 15 branchlines

-

(0> OO OO

Longline clip with swivel, for float attachment Leader section approx. 90 mlong

Snker will be clipped 14 short sections each 15 mlong, Swivels for branch-line
onto the last swivel total 210 m attachment

Some fishermen prefer a variation on this design: they incorporate swivels all the way along the line, so that,
effectively, thereisnoleader section. Thisarrangement uses more swivelsbut hasthe advantagethat theline can
be used either way up, so that it does not matter which way the lineis stored on ahandreel or laid out in abin.
This variation is particularly useful if the lines will be set float-first from a wooden handreel, as described in
section 2F. In addition, this system allows the fisherman to get more hooks in the water, and to target shallow-
water species such as mahi mahi, sailfish and marlin if these are present in the fishing area.

‘Reversible’ mainline design, total length 300 m

21 swivels equally spaced at 15 mintervals <
SWIVELS Swivels allow

the branch-lines
Swivels are built into the mainline at to rotate around
regularintervals, typicaly every 15 m. g\],%mgllgﬁgl es Mainlines without
Theswivelsservetwo purposes; they swivels|ead to
provide secure attachment points for ff‘é‘g ‘Z%g;?;m'
the branchlines and they allow sec- breaking away b
tions of the mainline to rotate inde- @
pendently, reducing the likelihood of e é?)
themainlineand branchlinestangling ; 7”4 &
with each other. %ﬁ(
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CHAPTER 2: Vertical longlining

Heavy duty swivels made of brass or stainless steel should be used. Brass barrel swivelsfunction almost aswell
as stainless steel ball-bearing swivels and are available at afraction of the cost.

Swivel types

Trlangle

McMahon Ball-bearing Leaded Barrel Brass Futaba Bullet or
swivel swivel swivel swivel barrel swivel torpedo swivel
swivel swivel

ATTACHING THE SWIVELS

There are two basic methods for building swivels into the mainline using the knots, splices and other line-

connection techniques described in sections 1E-1H:
Frw—wnning.

Oneeye of the swivel isthreaded onto theline, allow-
ingittoslidefree. Theswivel iskept intheright place
by blocking its movement using stopper knots or
crimps. This method creates a 3-dimensional swivel
arrangement by alowing the swivel to rotate both
horizontally and vertically.

Stopper knots are difficult to tie in monofilament,
since the knots tend to be too small to prevent the
swivelssliding over them. Crimpsarethereforeneeded
if nylonisbeing usedfor themainline, andthiswill add
extracost totheline. If Kuralonisbeing used, asimple
overhand or figure-of-eight knot will be large enough
to stop most swivels.

In-line swivel arrangements

G2
eSOz

McMahon swivel spliced into Kuralon

\\17; B{MQJK iy -

Box swivel crimped into heavy nylon monofilament

McMahon swivel crimped into lighter nylon
monofilament using Flemish eyes

Free-running swivel arrangements

Torpedo swivel
on heavy nylon
monofilament,
kept in place by
crimps

Leaded swivel

on Kuralon,
kept in place by
stopper knots

Tied-in, or ‘in-line’

Thisisthe most common method. Thelineis cut into
sections of the appropriate length and the ends of each
section arethen fixed into the swivel eyesusing knots,
splices or crimps. This does not alow as much free-
dom of movement for the swivels as the free-running
method unless 3-way swivels can be obtained. How-
ever thistechnique may be necessary if themainlineis
made of monofilament and crimps are not available.

Clinch, slip or trilene knots, or crimps, are suitablefor
connecting theendsof monofilament sections, brai ded
lines or other lighter lines into the swivel eyes. For
Kuralonor other 3-strand materialsan eye spliceisthe
best option: tying a bowline knot isalot faster but is
weaker than a splice. In addition the knots will snag
and tangleif thelineisfished from a basket, and may
also hook up on and tangle with the branchlines.

Which systemisused will depend onthematerial fromwhichthemainlineisbeing made, therelativeavailability
and cost of labour and materials, and the personal preference of the fisherman who owns the gear.
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SECTION 2C: BRANCHLINES
LINE. MATERIALS

Branchlinesconsist of alength of nylon monofilament
with ahook at one end and at the other alonglineclip
(sometimes called a snap) fitted with a swivel. The
monofilament used should be of a lesser breaking
strength than the mainline. If 200 kg test monofila-
ment isused for the mainline, then branchlines should
be made from 125-150 kg monofilament.

Longlineclip

with swivel
125-150 kg test Hook
monofilament nylon, \
3-6mlong ¥—/\>

Branchline arrangement

The length of the branchlines should be a bit less than half the distance between swivels in the mainline. For
instanceif the swivelsare spaced 15 m apart then the branchlines should belessthan 7.5 m long. Restricting the
length of the branchlinesin this way helps prevent them from tangling with each other.

Length of branchlines should be <
kept to less than half the distance ‘ -
between them... B o
'\ '\ !
\ ...to ensure they
\ cannot tangle
\ \ / with each other
\ / \ /
AN 7 N /
~ ' ~ s
S~ -7 S~ -7

cLPS AND HOOKS
Long_line, dipg

Standard longline clips or snaps are used for connect-
ing branchlines into the swivels on the mainline. A
rangeof sizesareavailable: thesize should be selected
so that the clip will fit the mainline swivel or other
attachment system being used (see next page). Clips
with alength of 10-12 cm are usually a good choice.

Some longline clips come fitted with a swivel in the
base: these types are better than those with no swivel.

BKN hook

A—H'aohing_ hooks and long.ﬁn& olip;

swivels

Hooks

The best types of hooks to use are size 14/0-16/0
Mustad tunacircles, size48 Tankichi BKN tunalong-
line hooks, or 3.6 mm Japan tuna hooks. These hook
styleshaveacircul ar hooking motionwhichisadapted
to theway atunatakesthe bait. Tunacircle and Japan
tuna hooks are available in stainless steel versions
which are more costly than the standard galvanised
types but last longer. If circle hooks are unavailable a
range of other straight hook types can be substituted,
but they will probably result in fewer hook-ups.

Hooksand longline clipsare attached to branchlines using crimps, or by knotting using one of the monofilament

knots shown in section 1H.
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ATTACHING BRANCHLINES TO THE MAINLINE

Direct attachment

If three-way swivelsor sliding swivelsarebeing used
on the mainline, thelongline clipson the branchlines
can beattached directly into them (provided of course
that theclipistheright sizeto passthroughtheswivel
eye). This provides a secure attachment for the
branchline while also allowing it to rotate in both
horizontal and vertical dimensions. If the longline
clip is aso fitted with a swivel at its base then the
branchline will be very well protected against tan-
gling and cut-offs.

If standard 2-way swivels have been used in the
mainline, the branchline can still be clipped into the
swivel eye(normally thelower, for reasonsthat will be
explained later). In this case the connection is secure
but somewhat stiff, and limits the rotation of the
branchlinetothehorizontal dimension only. Eventhis
rotation will be impeded somewhat by the weight of
the mainline on the swivels, so it isimportant to make
surethat longlineclipswithbuilt-inswivelsareusedin
this arrangement.

Attachment rings and dovble swivels

Any of these attachment methods requires that the
sizeof themainlineswivelsand thelonglineclipsare
matched to each other—sometimes an impossibility
in places where gear in a range of sizes is hard to
obtain. In addition, clipping and unclipping snoods
from certain types of swivels can be awkward and
difficult to do quickly.

When this problem is encountered, an option isto fix
attachment rings into the swivels, or to use a double
swivel arrangement. A simple way of doing thisisto
splicesmall loopsof Kuralonintotheswivel eye. This
allowsfor fast, easy attachment of the longline clips.

Alternatively asturdy stainlesssteel springwasher can
be fitted through the eye by opening and closing it
using two adjustable wrenches.

If the eye of the swivel istoo small to attach alongline
clip or an attachment ring, it may be possibleto use a
double-swivel arrangement. Some types of swivels
can be purchased with the eye of one swivel threaded
through the eye of another.

Fitting the mainline swivels with an attachment ring
makesit easier to clip the snoods on and remove them,
and the connection is quick and flexible rather than
awkward and stiff. The drawbacks are that the attach-
ment rings add bulk to the line, and must be regularly
checked and repl aced asthey becomeworn, especially
in the case of Kuralon loops.

Branchline attachment methods

L) Clip directly
® into the lower

Useafree t//‘
running swi vel///“\’
//§&// fg:
& w
I O,
|
A
i
i
i_& Make an
) attachment strop
- ?u) between two
o g swivels
"
Usea3-way .
swivel ; {
.
\L (\\ﬁ
v
\] )
1]
Fit a Kuralon

attachment loop |

Use a stainless steel
spring washer asan
attachment ring
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SECTION 2D: OTHER GEAR AND EQ@UIPMENT

BRANCHLINE STORAGE

During thefishing operation, asystematic approach to
the storage and handling of branchlines is needed if
they are not to finish up as atangled mess.

For small numbers of branchlines, the best storage
method is to wind them onto a handcaster spool or
other cylindrical object, such as a large-diameter
plastic bottle. Alternatively, if the boat is using Sa-
moan handreel s (see section 2F), one handreel can be
used to store the branchlines while the mainline is
fished from another.

Branchline storage

Store small numbers of branchlines on handcasters, large
plastic bottles, or a Samoan handreel spool

Avoid small-diameter rectangular
frames, which will kink the
branchlines

The hook of the first branchline is hooked into a hole or groove made in the spool for this purpose, and the
branchline wound on. When the longline clip is reached the hook of the next branchline is hooked through the
clipand winding continuesso that the next branchlineiswound onthespool. The processcontinuesuntil the spool
isfull. Normally one or two large handcasters are enough to hold al the branchlines for asingle mainline.

Storing branchlinesin a box

The hook of the branchline is passed through the
swivel or eye of the longline clip...

...and the clip then hooked ‘
on a rope or wire fixed
insidetherimof a
branchline box

FLOATS AND SINKERS

For larger numbersof branchlines, abox or binismore
practical. A length of nylon monofilament is attached
inside the rim of the box using U-nails, staples or tie-
wires. For storage the hook of each branchline is
hooked through the swivel or eye of its own longline
clip. The clip is then attached to the nylon line inside
the rim of the box, and the body of the branchline
placed in. To avoid tangling the clips are attached to
thelinein careful sequence, startingfromonecorner or
specific place marked on the box and working around
theedge. Thelast branchlineclippedin placewill have
itsline on top of the pile and so should bethefirst one
to betaken out of thebox when fishing commences. As
long asthe order of storageiskept systematic, and the
‘last-in-first-out’ rule is followed, the branchlines
should not become tangled.

Standard 300 mmdiameter hard plasticlonglinefloatsaresuitablefor vertical longlining. A shortloop of Kuralon
fittedwithalonglineclip should betied or spliced to each float to allow quick attachment and removal. Thefloats
aregenerally not clipped directly to themainlines. Instead, both the float and themainline are clipped onto loops,
or swivel eyes, in a section of polypropylene floatline, as explained opposite.

Instead of a single larger float, two or three smaller
floats connected in a short string can be used. Thisis
morecostly and cumbersomebut when afishishooked
it can be seen more easily dueto the submersion of the
first float in the string. It also acts as a shock absorber
when afish strikes or makes arun after being hooked.

Scrap lengths of steel reinforcing rod (rebar) are com-
monly available and can be used to make sinkers. Use
46 pieces of 20—40 cm length rebar to make 2-5 kg
sinkersby welding the piecestogether or binding them
with nylon monofilament offcuts or lengths of old
inner tube rubber. To alow quick attachment and
removal, alonglineclipisfitted to each sinker using a
simple Kuralon or monofilament bridle.

Floats and sinkers

Sinker
Plastic made by
longline float tying
with longline g together
clip attached {/ fg* lengths of
W rebar
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Flag f

Bamboo or
fibreglass pole H

Longlineclip
tied about one-
third of the way
up the pole

—p— ¢

Rebar sinker
clipped on the
endasa
counterweight

<

Flag-buoy

Snker attached
tobaseof _———
flagpole

‘One-eye’ end

AAG BUOYS

A 3 m length of bamboo or afibreglass poleisideal for attaching aflag to afloat
so it can be seen from adistance. A longlineclip istied to the pole about one-third
of itslength from the bottom so that it can be clipped to afloat. At the bottom end
acounterweight comprising the standard rebar sinker is attached to keep it upright
in the water. Some fishermen prefer to fix the sinker or float permanently to the
flagpole, while others prefer to use longline clips so the sinker and float can be
removed for convenience in storage.

FLOATLINE

Hoatlines are used to join one or more floats at the surface. They should be made
from sections of 6-8 mm diameter polypropylene rope or Kuralon longline rope.
Whenfishing singlevertical longlines, ashort floatline of 5-10 minlength on each
lineissufficient. Thefunctioninthiscaseisto makeretrieval of themainlineeasier,
as well as to allow backup flotation to the principal float. If multiple vertical
longlines are being fished (see section 2G) then longer floatlines or extra rope
sections, 60—100 minlength, can be used to keep the mainlineswell separated and
avoid tangling.

A basicfloatlineisjust alength of ropewith an eye splice (see section 1F) in each
end. However a better system isto give each floatline atwo-eye end and a one-
eye end. Torig this, an eyeisfirst spliced into each end of the floatline. Then,
about 2 m from one end, an extra 1-m length of line, with another eye-splice
already made in the end, is spliced in. This extra ‘hanging loop’ is used as the
attachment point for themainline, whilethetwo end-splicesareused to attach the
float and flag buoy respectively.

‘One-eye’ end

‘Two-eye’ end Total length of floatline: 5-10 m

‘Hanging loop’—an

extra 1-m length of Eye-splice for

rope, with an eye- attachment of

Eye-splice for splicein the end, flag buoy
attachment of spliced into the
principal float floatline

Thisisnot theonly floatline system that can be used, and most fishermen havetheir
own favourite way of clipping or tying the mainline to its floats and floatline.

Primary float

Floatline amngpmem‘l‘

When fishing a single main-
line, one floatline is used. The
mainline is clipped to the eye-

‘Two-eye spliceof thehangingline, at the
. d of ‘ _ ) .
of floatline  Fjoatline ﬂ%f; tlione two-eye’ end of the floatline,

whileafloat without flagpoleis
clipped to the other eye-splice
at the ‘two-eye’ end. Theflag-
polebuoy isclippedtotheeye-
splice in the ‘one-eye’ end of
theline.

Hanging loop

Mainline—
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SECTION 2E: SETTING THE LINE FROM A BASKET

This section describes the basic procedure for setting a vertical longline from a basket. Section 2F describes
fishing with a wooden hand-reel, and section 2L briefly discusses the use of alarger longline drum. Setting
multiple vertical longlinesis described in section 2G, and hauling the linesin section 2H.

GEAR

Lineis hand-hauled directly into
a basket or box...

Fishing from abasket isthe cheapest and simplest way
to carry out vertical longlining. Thelineisstored in a
basket or bin and isset and hauled by hand. Because of
its dippery nature and its tendency to tangle, nylon
mor_10fi lament is not very suitable for pasket-style and can beinverted
fishing. The best material is Kuralon longlinerope, or for float-first setting by
aternatively astrong braided line made of a material tipping upside-down
such as dacron which is easy to grip and which sinks. onto the deck

When the gear is hauled in after fishing, the mainlineis coiled into the basket or bin for storage. Since hauling
awaysstartsfromthefloat, thismeansthat thetop end of thelinegoesinto thebasket first, and the bottom (sinker)
end of the line finishes up on top of the pile. If the line isto be set sinker-first (see opposite page) thisis not a
problem as the sinker end is the first to be deployed. If the line is to be set float-first then the line needs to be
reversed before it can be set. Thisis done by turning the basket over and dumping the line onto the deck in an
upside-down pile, so that the float end is now on top. Alternatively, a‘reversible’ mainline with swivels along
the entire length (see section 2B) can be used, in which case thereis no need to turn the line upside down before
setting float-first.

BASIC PROCEDURE

Irrespectiveof whether thelineisset sinker-first or float-first the basi ¢ setting procedureisthesame. Themainline
is paid out over the side of the boat by one crewman—the ‘line-man’—at a speed which allows a second
crewman—the *bait-man’—to clip on the branchlines as the mainline goes by. Normally a third crewman is
responsible for driving the boat.

Thelineshould alwaysbe set fromthe part of the boat which will avoid thelineand the boat bei ng pushed together
by the action of current or wind. Which part of the boat thisiswill vary depending on the direction and strength
of wind and current, and whether the boat is under way, drifting, or tied to a FAD.

While the line-man pays out the mainline at the correct speed, the bait-man takes a branchline and throws the
baited hook over the side while holding onto the longline clip at the other end. Baiting may be done during the
setting operation, or it may be preferred to savetimeby baiting all the hooks before setting begins. Oncethe hook
isinthewater, the branchlineis clipped into the appropriate swivel eye or attachment ring on the mainline. The
procedureis repeated, with baited branchlines being clipped onto the swivels asthey appear, until all the hooks
have been set.

The bait-man throws the bait well clear of the boat...

...before attaching the branchline to the mainline

For safety reasons the baited branchlineis never clipped onto the mainline until the hook isin the water.
Thisisto avoid injuries that might be caused if alarge fish bites on ahook which is already in the water while
the bait-man is till holding a connected-up branchline in his hand.
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SETTING SINKER-FIRST OR FLOAT-FIRST

Asmentioned previously, vertical longlinescan beset sinker -fir st or float-fir st. Sinker-first setting takeslonger
but can be done when the boat is drifting or tied to aFAD. Float-first setting isfaster but isonly really practical
while the boat is under way.

Setting. inker—first

The sinker is clipped onto the swivel or attachment . oouSosd &%M»

point at the bottom of the mainline, and the line [
lowered slowly over theside by theline-manwhilethe ~—~_]
bait-man clipsabranchline onto each swivel asit goes

by. The line should be paid out slowly, otherwise the o
branchlineswill stream upwards and may tangle with gﬂgjgn& \
the mainline. If thereis a strong current which keeps
the branchlines clear of the mainline, then setting can
bespedupalittle, butif thecurrentisweak thentheline {}

should only be lowered at the same rate that the baits

sink naturally. Having to lower the line so slowly — &
makesthe sinker-first method rather time-consuming, .50 that the baits q

. . ; have a chance to
with about 10-15 minutes needed to set each line. Snk \§ . can causethe

) ) L branchlinesto
Alternatively theline can be buoyed off from the boat, —— | tangle on the

or set freetodrift, sothat morelinescan be set. Fishing mainline
with multiple lines is described in more detail in i "
section 2G.

Setting. float-first

Hoat-first setting is the reverse of the above procedure. It alows faster deployment of the gear as the vessel’s
engine is used to accelerate the setting process. This method is most suited to setting single vertical longlines,
and isimpractical when setting strings of lines.

Setting too
re— | Setslowly... 1 fast...

Thefloatlineis prepared first by attaching aflag buoy to the one-eye end and a primary float to the two-eye end
asshown in section 2D, and the end of the mainlineinto the hanging loop on thefloatline. Theflag buoy isthen
put over thesidewith thefloatline, the primary float and the beginning of themainline, asthevessel startsto motor
away. The boat continues on course, with the upper section of the mainline now paying out.

:\> The mainlineis set by launching the
float and then motoring away.

Branchlines are attached as the

/ vessel moves ahead

Whenthefirst swivel isreached, thevessel dowsdown
toanappropriateworking speed sothat thebait-man can
attach the branchlines as the mainline swivels go by.
The boat driver may need to sow down and speed up
between swivels. Once the last branchline has been
atached, thesinker isclipped onandlet goover theside.
The whole process should take less than 5 minutes.

Apart from speed, the other advantage of this method Once the sinker
is that the entire system is deployed more or less has been rel eased,

. . the gear swings down
horizontally at the surface and then swings slowly to the vertical position
down to its vertical position through an arc with the
branchlines streaming behind the mainline. This re-
ducesthe chances of the branchlinestangling with the
mainline, which is alway arisk when the sinker-first
method is used.
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SECTION 2F: SETTING THE LINE- FROM A SAMOAN HANDREEL

THE SAMOAN HANDREEL

Because it is easy to rig, inexpensive, and effective
when fishing, monofilament nylon is agood material
for vertical longlines. However, unlike Kuralon and
other rope materials, it cannot be fished from abasket
or binasdescribedin section 2E, becauseitistoo prone
to tangling, and too dlippery for practical hand-haul-
ing. A redl is therefore needed to operate vertical
longlines with nylon monofilament mainlines.

Any type of large fishing reel can be used for this
purpose, but the one discussed here is the wooden
‘ Samoan handreel’. Thiswasintroducedinto Samoain
1975 by the Food and Agriculture Organization of the
United Nationsand hasnow becomewidespreadinthe
Pacific Idands region for deep-bottom fishing and
trolling. The reel can easily be adapted for vertical
longlining and is ideal when only a small number of
mainlinesare being used. Instructionsfor building the
reel aregivenin SPC Handbook No. 25 (1985), Notes
onthe Construction of the FAO Wooden Fishing Reel.

The block can
be attached
using an eye-
For vertical b0|\t/v(im$t0;
longlining, shackle)...
the ceramic
lineguide...
...must be
replaced
by a block or
pulley, preferably ¥
made of plastic

The FAO/ Samoan wooden handreel

Arm

rocker Sanchion post

Rubber strap
(cut fromold
inner tube)

Ceramic
line guide

Mainline

Spooal

ADAPTING THE REEL
Koplaoing_ the line 5_vialo

Most Samoan handreels use aceramic electrical insu-
lator (of atypeused ontelegraph poles) asalineguide.
Thisistoosmall to allow passage of many of thelarger
typesof swivel that may beused onavertical longline.
Even if the swivels could pass through, they would
soon chip theinsulator, which would then damage the
mainline. Thelineguidemust therefore bereplaced by
a large-diameter pulley or block, preferably plastic,
that will alow the free passage of the swivelsin the
mainline. Take care to select one in which the sheave
(wheel) isdlightly recessedinto thewalls, sothat if the
line ever jumps off it will not jam down the side.

Tofit the pulley, dismantle it and fit an eye-bolt over the pin at the top, and then fix this to the correct place on
thereel arm. Thisgivesasolid attachment which will not swing from sideto sidetoo much, thuskeeping theline
properly aligned with the handreel during setting and hauling. If the pulley cannot be dismantled, a U-bolt and/

or asmall shackle can be used instead.
A’alding. a baoklng. line

In vertical longlining the handreel spool is used for
storage, setting and hauling of the mainline. Before
winding the mainline onto the spool, however, a
backing line made from light rope or heavy
monofilament should first be attached. This can be
doneby tying thebacking around thereel, or knotting
it through asmall holedrilled in one of thereel arms
for this purpose. A loop ismadein the free end of the
backing, or alonglineclip attached, and thisservesas
a connection point for the mainline.

Alwaysfit a
backing cord
to the handreel
spool before
attaching the
mainline
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The mainline should always be properly attached to
the backing before being wound onto the reel. This A simple handreel braking system
way, when the mainline is unwound during fishing
thereisno chancethat thewholelot will disappear over
the side when the end is reached. If it is made fairly
long, the backing can a so be used to let the line away
fromthevessel, with abuoy attached, sothereisnever
aneed to disconnect the mainline and it can easily be
retrieved.

Thereel should also befitted with abraking system to
ensure that alarge fish making arun will not pull too
much lineoff thereel or causeaninjury. A simpleloop
of inner tuberubber, attached to the side of theboat and
|looped over thereel handle, makesasimple but effec-
tive brake. More elaborate systems have also been
devised by some fishermen.

of fish
tries

toturn
reel

Once the red is ready for use the mainline can be Rulbg’gg
woundontoit. Thetypeof mainlineused (with aleader resists
or reversible, as shown in section 2B) will depend on turning

whether the line is to be set sinker-first or float-first.
Depending on the length and diameter of the nylon
being used, it may be possible to fit two mainlines on
asingle handreel spool. In any case the spools can be
easily changed over duringfishing, soadditional main-
lines can be stored on spare spools, alowing the
fisherman to carry as many lines as he can operate.

SETTING THE LINE

Thebasic principles of setting the line using the wooden handreel are similar to those outlined in section 2E. As
with basket gear, the options exist for setting the line either sinker-first or float-first.

Setting. inker-first

Themainlineisthreaded through theblock or pulley onthereel arm, and then asinker clipped ontothefirst swivel
at thebottom end of theline, alongwiththefirst baited branchline. Theline-manlowersthemainlineby controlled
unwinding of thereel whilethe bait-man connectsthe branchlinesone at atime asthe swivelsgo past. For safety
reasons the baited hook is always thrown into the water before attaching the longline clip to the swivel, as
described in section 2E. The line-man lowers the mainline slowly over the side, watching the bait asit sinksto
ensure the rate of unwinding is not so fast asto cause tangles. Under no circumstances should the reel be let go
and allowed to free-spool—thisis a guaranteed recipe for large tangles.

Setting. float-first

Setting the line float-first can be done roughly as described in section 2E, using areversible mainline as shown
in section 2B. Normally branchlineswould not be clipped onto the first 4-5 swivels, sincethese will bethe ones
that end up lying in shallower depths where large tunas would not usually be expected. However if surface-
feeding fish such as mahi mahi or small tunasarein the area, it may be worth attaching branchlinesto even the
shallowest swivels.

Settingismuch asdescribedin section 2E. Theflagbuoy isset first and thevessel motored ahead until thefloatline
runs out, at which point the primary float is set. Once the mainline beginsto run off the reel the vessel needsto
be kept at areasonably slow speed so that the line-man can keep the reel under control. The bait-man attaches
branchlines as the swivels go by, taking care to put the hooks overboard before connecting the longline clips.

Oncetheend of themainlineisreached, the sinker and | ast baited branchline are attached and dropped overboard,
causing the mainline to sink in an arc to its vertical fishing position as shown in section 2E.
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SECTION 2&r: SETTING MULTIFLE LINES
STARTING SMALL

Thebest way tostart vertical longliningisto set asinglemainlineandfishit fromtheboat so asto becomefamiliar
with the gear and the fishing method. When they have been through this stage and become familiar with vertical
longlinefishing, most fishermen will want to scale up their fishing operation by setting greater numbersof lines.
In this case the next step is to start setting free-drifting vertical longlines. If several fishermen are operating in
an area, they will need to mark their flags or floats so that each person’s gear can be identified.

SETTING LINES TO DRIFT

The float-first setting method, described in sections 2E and 2F, is a quick way to get numerous free-drifting
individual linesinto thewater. Thefloat-first method allowsthe setting of up to ten lines per hour—probably the
maximum that any fisherman would want to set, since once thismany lines are in the water it will be necessary
to move around checking them and, hopefully, hauling in some fish.

Thesinker-first method resultsin slower setting, but can be carried out without using the engine, so that the boat
can fish while drifting or tied to the FAD. When using this method it does not really matter whether the gear is
being fished from abasket or from ahandreel, although there are some extraprecautionsto betaken if ahandreel
is being used.

Thefirst mainline—mainline number one— is set asdescribed in sections 2E and 2F. Oncethisline has been set,
it needsto begot out of tangling distanceto makeroom for mainlinenumber two. Todothisafloatlineisprepared
by attaching alongline float to the eye-splice at the ‘two-eye’ end, as described in section 2D. Once setting is
complete, mainline number one is then clipped onto the hanging loop of the floatline and released, allowing it
to drift away from the boat.

If using a handreel, some fishing arrangements require that the mainline be completely disconnected from the
reel for afew momentsin order to attach it to the floatline. Great care must be taken at this point not to drop the
line, otherwisethegear will sink and belost. Ideally the crew should take acouple of turns of the mainlinearound
astrong point on the vessel or otherwise temporarily attach it to something while the clip is disconnected, just
in case alarge fish strikes at this exact moment.

Linenumber onewill gradualy drift further and further away from the boat. Oncethefloatlineisfully extended,
it can be tied off and alowed to fish at a a distance, while line number two is buoyed off close to the boat.
Alternatively, if morelinesareto be deployed, then aflagpol e can be attached to line number one and the whole
assembly set freetodrift. The procedure canthen berepeated withline number two, allowingit todrift away while
setting of line number three commences. If this procedure is repeated without stopping then it is possible to set
three or four drifting lines per hour.

Setting vertical longlinesto drift free

SRV O - ==—— A

— —
Line number \
. oneis set free =
to drift... \
..whileline
— —| number two is — ]
streamed from

the boat...

u...and line

. —
] ]
—/T —_/T B;rrr]gesre:hree is
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SETTING LINES IN STRINGS

Although setting of numerousindividual linescan bedonequickly if thefloat-first method isused, thereare some
disadvantagesto thistechnigue. Thelinesdrift independently of each other and the vagaries of wind and current,
plus the movement of hooked fish, will cause the lines to move at different speeds and, sometimes, even in
differentdirections. Thismakesit hard to keeptrack of theindividual lines, somoretimeisspent looking for them
in order to retrieve them, and there is aways the prospect that some lines will be lost.

An aternative to allowing the lines to drift individu- 14 connect the

ally isto connect them together in strings, preventing  two floatlines... _Tht‘;ﬂ oat

them from drifting too far apart . To do this, instead of ::ttasﬁed

linelinenumber onebeing set free, itisattachedtoline . - to the eye-

number two by tying a sheet bend (see section 1G) .theendsare splice

between the ends of the two floatlines. It may be brought together... ]E’rré’r::‘t-‘ﬁéng

necessary to use longer floatlines (up to 100 m) or to sheet bend...

add extralengths of rope between thefloatlines so that and the
the mainlines are well separated (at least 60 m apart) mainline
and not at risk of tangling with each other. Once the ...and a sheet clipped into
two floatlines are connected, afloat is clipped on and bend is made the han%ﬂg

the assembly allowed to drift away.

Theresultistwo linesfishing while tied off in sequence from the boat. Additional lines can be connected to the
end of the string, which can either be left tied to the vessel or can be detached once a sufficient number of lines
have been strung together.

A free-drifting string of vertical longlines

Flag buoy Extra-long or
extended floatline

Pri mary fl oats

Normally stringsof linesare set using the sinker-first method. Technically it should a so be possibleto set strings
using thefloat-first method, but thiswoul d require motoring the boat back to thefloat of each lineafter it had been
setin order to connect thenext linetoit. Sincethisrather defeatsthe object of the float-first method, whose main
advantage is speed, this technique does not actually appear to have been used.

PROS AND CONS OF STRINGS

Setting linesin strings has both advantages and disadvantages. On the positive side, the lines stay together and
arealot easier to find and quicker to haul. In addition, if the fish are concentrated in asmall area—for instance,
huddled around aFAD or ontop of aseamount—then stringing thelinestogether keegpsthe hooksin atighter area
and may increasethecatch. However thereismorechanceof thelinestangling with each other, especially inrough
weather, or if alargefish or shark ishooked on onelineand decidesto go for aswim among theothers. Inaddition,
whileanindividua linedrifting into and tangling with the FAD is bad enough, astring of linestangling with the
FAD isadisaster which can result in the loss of most or al of the fisherman’s gear.

Ingeneral, therefore, whileitisimportant to know the method of stringing mainlinestogether, it isalsoimportant
to understand the limitations of thetechnique. Strings of mainlinesmay improvetheefficiency of fishingincalm
weather when currents are not too strong and the lineswill not be set too closeto aFAD. They are also practical
whentiedtothe FAD itself, asthe current tendsto keep them well separated and hel psavoid any tangles. At other
timesit may be better to set the linesindividually, even if this means more time spent retrieving them.

39



CHAPTER 2: Vertical longlining

SECTION 2H: HAULING THE LINE

Asexplained in the preceding sections, vertical longlines can be set in anumber of different ways. However the
hauling processisessentially universal since, for obviousreasons, hauling alwaystakes placefloat-first. Theuse
of reels or a hand-hauling system makes very little difference to the actual hauling procedure.

SOAK TIME

Hauling begins after thelines have soaked for asufficiently long time (2-5 hours) or whenitisobviousthat fish
have been hooked. In many cases the movement of the floats on the surface will give away the presence of fish
ontheline. When afishishooked itisagoodideatowait for 15-20 minutesto allow thefishtotireitself before
hauling. In addition, further strikes may occur during this period, as large tuna usually move around in small
groups. Even if no fish appear to have been hooked, the lines should still be hauled for checking every couple
of hours.

HAULING PROCEDPURE
Koom/&ring_ the mainline

If thevertical longlineisbeing fished directly from the boat (rather than being streamed out or buoyed off to drift
free) then hauling of the mainline can start straight away.

If the gear is being fished from the handreel, as
described in section 2F, then the mainline clip is
transferred fromthefloatlinetothebackingontheredl.
Asin the setting procedure, great care must be taken
not to lose the line if it has to be disconnected, espe-
cialy if it is clear that there is afish on it. Once the
mainlineissecurely connectedtothereel, theline-man
beginswindingtorecover it. If thegear isbeing fished
from a basket, then the line-man starts hand-hauling
the mainline, coiling it into the basket as he goes. {?

;
;
-}

Aswith setting, hauling should not bedonetooquickly. Hauling
If the line is pulled in too fast the branchlines will should be
stream vertically downwardsand will tend to tangle or slow and
twist around the mainline. The line should be hauled steady...
relatively slowly and with as steady a motion as

possible.

<.
]

...to avoid

tangling the
branchlines
When the first swivel appears, the line-man stops ﬁg,)-l;m;he
hauling so that the branchline can be checked. If there
isnofish, thebranchlineisfirst disconnected and then
brought aboard. Aswith setting, careistakento ensure
that thehook alwaysremainsinthewater aslong asthe
branchline is attached to the mainline. Thisway if a
fish lower down on theline makesarun, no-onein the

boat will get hurt by atrailing hook. \

’/,//’

7

If thereisafish onthe hook, the branchlineisleft connected to the mainlinewhilethefishisgaffed, stunned and
boated. Oncethe catchissafely onboard, the branchline can be unclipped from the mainline, unhooked from the
fish, and put away.

If thelineisto bere-set and the bait isin good condition, it may be put aside with the bait still on the hook (see
below). Otherwise the bait is stripped, the hook rinsed and the branchline put away on a handcaster or in a
branchline bin as shown in section 2D.

The procedure continues, with branchlines being disconnected until the bottom swivel isreached. Oncethelast
branchline has been removed the end of the mainline is brought on board and the sinker unclipped.
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Koom/e,ring_ lines streamed from the boat

If one or more vertical longlines are being streamed from the boat, as shown in section 2G, it isasimple matter
torecover themby pullinginthefloatlinesso they can behauled oneat atime. Thefloatlineand fl oat are detached,
the end of the mainlineis recovered, and the mainline is hauled as described opposite.

Alternatively, the linescan be set adrift so the boat can then motor to the other end of the string and recover them
asfor drifting lines, as described in the next paragraph.

Z
c
.
Gl
%
%

To recover the entire string of lines,
pick up the downwind line first and
work into the wind

O

Kon&ring_ drifﬁng_ lines

If the vertical longlines have been set adrift, either
singly or instrings, then they will need to berecovered
and the surface lines disconnected before hauling can
begin. For singledrifting lines, the gear can be picked
upintheorder it wasset so that each linehasaroughly
equal soak-time. For strings of drifting lines, the gear
can be be recovered from either end, but again it is
preferable to start from the line that was set first to
equalise the soak-time.

Themaincons derationwhenrecoveringdriftingstrings
isthat the boat should alwaysapproach the string from
adownwinddirection sothat thewindwill not pushthe
boat over the lines as the crew are trying to get
organised for hauling.

Alternatively, if it can be seen that thereisafish on oneof thelines, thisline can be hauled and re-set individual ly
without disconnecting the floatlines from each other and without disturbing the other mainlines.

Oncetheprimary float of the sel ected linehasbeenretrieved, theboat isallowed to drift away from theother lines.
Hauling is then conducted as described on the opposite page.

To land a hooked fish
without hauling the
whole string...

...approach the line
from downwind and
disconnect it

RE-USING BAITED BRANCHLINES

Sometimesavertical longlinewill catchafishsoon after
setting and have to be hauled again quite quickly. In
such a case the branchlines can be put aside with their
bait still intact so that they can be re-used once thefish
has been boated and the line is re-set. In this case the
baited hooks should be arranged systematically on a
board or along the edge of the boat so that they will not
become tangled, and where they will not be left in the
sunfor any length of time. Theprincipleof ‘firstin, last
out’, asusedinanormal branchlinebin (seesection 2D)
should be used here too, so that there is no chance that
the branchline on the bottom of the stack will be picked
up first and become tangled with the others.

Allow the boat
to drift while
thelineisbeing
hauled...

...thenre-set the
line and reconnect it
into the string

A

Baited hooks that will

be re-used can be stored
temporarily
on a board
or rail

Provided they
are organised ‘first-
in last-out’, the
branchlines will not
tangle
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CHAPTER 2: Vertical longlining

SECTION 2I: TARGETING FISH CONCENTRATIONS

If the catchesfrom vertical longlinefishing areto be maximised, it isimportant to make surethe gear isoperating
in the areas where the target fish are concentrated. If fishing isbeing carried out in the open ocean, the location
of fish concentrations may not be known, and may need to be located through trial and error. However if the
fishing istaking place around FADSs, over seamountsor in ‘tunaholes (places of known tuna abundance) then
it can bereasonably supposed that fishwill beconcentratedinthoseareas. Thefisherman needsto ensurehislines
are set close to the fish concentrations in order to increase his chances of catching them.

FISHING TIED TO THE FAD

When fishing around aFAD, the easiest way to ensurethelinesare closeto the FAD istotiethe boat to the FAD
and fish from that position. Oncethe boat istied off to the FAD thefirst mainline can be set using the sinker-first
technique (sections 2E and 2F) and then streamed off to the stern or buoyed off and allowed to drift free so that
another linecan beset. Alternatively thelinescan be set to form astring which remainsattached tothe FAD, with
the boat tied off at the end.

Tying to the FAD gets the fisherman close to the fish
Jr,q HI-\.M__-—~ bwm
Lines can be
R
fished direct I !
fromtheboat... | T T
Current [ — . T
\__., \_.,
- ...buoyed off....
—
. ...or released to drift

Another techniqueisto set thelinesin astring and leavethistied to the FAD whilethe boat goesto do something
else (tralling, for instance). These various options ensure that al the lines set are exposed to the concentrations
of fish that may be around the FAD.

Alternatively, a string of lines can be attached to the FAD

i %
I I I
= = - The boat can
hang off the end
Current T — i of the string, or
:l\l/ can go to do
I ~— I other things
\

o

There are nevertheless a number of problems with fishing while tied up to the FAD. For one thing, fisheries
authorities in many places discourage or prohibit fishermen from doing this (because of the risk of large boats
dragging or damaging the FAD mooring) in which case the rules should be respected. Another problem is that
if there are several boats wanting to tie up to the FAD, conflict may arise about who gets to do so. If a number
of boatstie up end-to-end, asisthe practicein somelocations, then all but one of the boatsisrestricted to fishing
only oneline, since only the boat at the end of the queue will be able to drift lines off the stern. Findly, if there
aretroll fishermen operatinginthearea, they will want to make passescloseto the FA D and may finish by hooking
up onthevertical longline gear, causing problemsfor both sides. Therefore, whiletying up to the FAD isagood
ideain theory, it may be hard to get away with in practice.
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CHAPTER 2: Vertical longlining

PRIFTING LINES THROUGH FAISH CONCENTRATIONS

Another way to ensure that the fishing gear passes through the areawhere fish are supposed to be concentrated
isto set it up-current so that it can drift through the areain question. This technique is useful whether the fish
concentrationisaround aFAD, over aseamount, in atunahole, or wherever. Fish are often found in the areaup-
current of a FAD or seamount, and drift-fishing allows the fisherman to fish these areas.

Drifting_lines past the FAD FAD
Current
know which way the current is running. With aFAD ::> g
this can usualy be determined quite easily by ap- T
proaching closely to the FAD and looking which way

the mooring, appendages or strings of algae under the Mooring and appendages will lie
FAD arelying. back in the direction of the current

To have the line drift correctly it isfirst necessary to

If there is nothing to give an
obviousclue, an alternativeis
to attach a length of floatline
and aflag buoy or easily vis-
ible small float to the FAD.
Thebuoy will orientitself with

the current and will bevisible
from a distance, so the boat
Current ...S0 the up-current position can

direction be determined by lining up the can position itself up-current
buoy behind the FAD of the FAD by simply lining
up the buoy and the FAD.

A flag buoy tied to the FAD will hang
down-current...

Oncethecurrent direction hasbeen determined, linescan be set
to drift using either the sinker-first or the float-first method.
Careshould betakento set thevertical longlinesoff tooneside
of the alignment between the FAD and the flag buoy so that
they will drift past the FAD and not straight into it, causing a
tangle. The direction of sub-surface currents may not be the

Sart position

Direction

same asthose in the surface layers, and hooked fish may drag of drift Make sure the
the vertical longline away from its expected path of drift. In driﬂegrgtﬁra?
addition, FADsareusually set with 20-25 per cent of scope, so the current will
incalmweather the FAD mooring linemay befloating closeto not carrr]y ch:g
into the

the surface even at a distance from the raft itself. A margin of —~ _
error of at least 200-300 m should therefore be allowed. Finish position

Drifting._ lines in open water

In the case of seamounts and tuna holes, assessing the direction of the current ismore difficult, but it isalso less
critical sincethereareno obstaclesfor thelineto drift into. The best method isto make apreliminary assessment
of the current by throwing apiece of bait (or some other neutrally buoyant material) into the water and watching
which way it drifts. Once arough assessment of the current direction has been made, thefirst longlineis set and
alowed to drift. Thisisthen observed for afew minutes to get a better assessment of current direction before
setting further lines.

Drifting. lines in strings

Asmentionedin section 2G, vertical longlinescan beset to driftindividually, or they can be set in strings. Setting
in strings keeps the lines closer together, helping to concentrate the fishing effort in a narrow area, and makes
them easier to locate for retrieval. However it also significantly increases the potential for tangles. In general,
longline strings are suitable for use in calm wesather, when fishing tied to the FAD or in the area down-current
of it. They areal so suitablefor useover seamountsandintunaholeswherethereareno obstaclesfor themtotangle
on. However longline strings should not be set to drift past the FAD from the up-current side, and should not be
used when the westher is rough.




CHAPTER 2: Vertical longlining

SECTION 2J: FISHING WITH A SEA ANCHOR

When setting vertical longlinesto drift, their distance from the boat quickly increases and they can soon be lost
fromview, especialy if the crew are busy setting morelines. Searching for thelinesin order to retrieve them can
be very time-consuming and motoring the boat over long distances during the search can waste alot of fuel.

In fact the usual reason that the lines and the boat
become separated is not because of the lines drifting A boat with a lot of underwater
away from the boat, but because the boat is pushed surface will be less prone to
away fromthelinesby thewind. Whilethelines,which ~ driftingwith thewind...

are aimost entirely submerged apart from the tops of
the floats, are affected mostly by the current, the boat
is affected by both, and usually the wind is more
important. A displacement hull with plenty of volume
below the water line will offer a certain amount of
resistance to wind movement, but a light, shallow-
draft boat such asan ‘aia catamaran will quickly be
blown long distances if there is much wind.

..while alight, shallow-
draft boat will drift very
quickly

A seaanchor, asdescribed in section 1J, isthe solution to most of these problems. The seaanchor providesahuge
underwater areawhich givesthe boat a great deal of resistance to movement by the wind, and instead makes it
move in the direction of the current. Using a sea anchor thus slows the boat down so that more lines can be set
inanarrow area, such asaround aFAD. Oncethelines have been set to drift the boat will remain closeto them,
making it easier to spot any strikes and quicker to recover the line. Even in light winds the use of a sea anchor
isavaluable tactic in vertical longlining.

FISHING WHILE USING A SEA ANCHOR

The method of operating avertical longline when using a sea anchor issimilar to fishing whiletied to the FAD
(seesection 21). Thefirst longlineis set sinker-first and then either streamed out from the boat or allowed to drift
freein order to make room for the second longline, as described earlier. The main differenceisthat, becausethe
boat ismoving inapath that more closely resemblesthat of thelongline, thelinewill not drift away from the boat
soquickly. Inmost casesthelinewill moveahead of theboat instead of drifting astern, withachanceof it tangling
with the sea anchor.

Becauseof theseconsiderations
many fishermen prefer to get

Fir;y e thelinessetandinpositionfirst,

1 or more either streamed out from the
< longlines boat, or drifting free. Only then

are set off do they deploy the sea anchor,

._— thebow.. manoeuvering the lines as re-
quired astheboat settlesintoits

— ..then the sea 1 new position. Thefinal resultis
— daerg)(lzg)?(rac;i ..and lastly onemore ,_— usually that’ if astring of verti-
4 longline s set to fish cal longlineshasbeen streamed
»/*I directly fromthe boat — | out from the boat, they will end
up drifting ahead of the boat,

Vertical longlining using a sea anchor with the seaanchor in between.

Once the whole system has stabilised it will drift together and an additional mainline can be set to fish close to
the boat.

HAULING THE LINES

When afish is caught on one of the longlines set forward of the bow, the longline at the side of the boat can be
released to free-float with the current. The seaanchor isthen hauled aboard the boat and the floatline connecting
the vertical longlinesto the boat is released from the bow. Theline can then be approached and recovered in the
usual way, as described in section 2H.




CHAPTER 2: Vertical longlining

SECTION 2K: GEAR CARE AND MAINTENANCE

No matter what fishing method is being carried out, fishing gear becomes worn and damaged during use, and
needsto be regularly maintained and repaired. If thisisnot done the gear will be weakened and will eventually
fail at the moment of greatest stress—when there isalarge fish on the line.

NYLON MONOFILAMENT

Linewear and tear

Monofilament nylonisvery pronetowear and nicking
which weakens the line and causes breakage. The Check for nicking
branchlinesand any mainlinesmadeof nylonmonofila- around crimps...
ment should be checked regularly for rough patches
which signal abrasion, and tiny cuts. When sharks
have been caught on the line, check the section of
mainlinecloseto thebranchlinesonwhich sharkshave
been taken to see whether their rough skin has caused
any damage.

Knots or crimps require special attention. Aswell as
being weak points aready, knots are also the places
where the greatest amount of abrasion occursthrough ~ Check the crimps

normal wear and tear. Check to make sure that the ~ themselvesfor cracks.. ..or rust
‘knuckles’ of knotsarenot showing signsof excessive
wear. Crimps may cause nicking of the line at their
edges, and may themselves start to lose their grip if
they devlop any oxidation or hairlinecracking. Cut out
any suspect knots or crimps and rejoin the line.

Make sure knots
in rope are not
becoming worn...

ROFPES

Rope materials are not so prone to wear and tear as
nylon monofilament, but should still be checked from
timetotime. Keepaneyeout for abraded knots, andfor
any splicesthat ook like they might be startingto slip
or wear.

...or splices
starting to slip

HOOKS, SWIVELS AND LIPS

Hookswhich have beenin usefor awhileare proneto
become blunt and rusty from wear. They can some-
times be sharpened with afile or stone but this then
removes the galvanised coating from the hook and
increases the rate of rusting. Once the hooks become
too rusty they should be replaced. Continued use of
rusty hooksto save money is afalse economy asthey
will result in fewer hook-ups and a lower catch. The
same goes for hooks which have been bent by alarge
fish. These should be discarded and replaced, not bent
back into shape, asthiswill weaken them and they may
break or straighten when taken by the next big fish.

Make sure hooks, swivels and
clips are not bent, rusty or
malfunctioning

Swivelsshould be checked regularly to seethat they have not become rusty or bent and that they are still turning
properly. Longline clips should be checked to see that they are not bent and that they still close properly. Any
suspect item should be replaced before it gets a chance to fail at an important moment.

Maintenanceinspections should be aregular part of thefishing operation. Thetimewhenthegear ismost visible
iswhen it is being used, so the fisherman and his crew should get into the habit of keeping their eyes open for
gear damage or wear during the fishing operation. Any damage that cannot be fixed on the spot should be noted
down so that repairs can be carried out after the fishing trip is over.
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CHAPTER 2: Vertical longlining

SECTION 2L: SCALING UP THE FISHING OFERATION
HANDLING MORE- LINES

If afishermen finds that fishing vertical longlinesis productive and he wants to set more gear, he will be faced
with the problem of managing hundredsof metresof mainlineduring asinglefishingtrip. The best way to handle
and control all thislinefor easy useisto build alarger-scal elongline drum which can be used for setting, hauling
and storage of the mainlines.

A LONGLINE PRUM DeEVELOFED BY SPC
D&cwipﬁon

Anexampleof asuitabledrum, devel oped by SPC Masterfishermen over along period of fishingtrials, isshown
below. The wooden hauling drum resembles a scaled-down version of the mechanised reels used by industrial
monofilament longline fishermen. It can carry ten 300 m mainlinesand isused both to set and haul thegear. The
reel can bemade using simple hand toolsand iseasy to build from materialsthat arelocally available throughout
the Pacific Islands.

A longline drum developed by SPC

Modified version with extra handles
around the edge for heavy hauling

Specifications

Many variations on this basic design have been built by fishermen according to their own particular needs and
preferences. Details of the longline drum developed by SPC, including specifications, afull materialslist and
instructionsfor building, are contained in the SPC Capture Section Unpublished Report No. 22, entitled Report
on small-scal e tuna fisheries devel opment in Western Samoa, 27 September 199027 July 1991, by Peter Watt,
Lindsay Chapman and Peter Cusack. Thisreport can be obtained by writing to SPC at the addresson thelast page
of the present manual.

Schematic diagram of a longline drum devel oped by SPC

Sdeview End view
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CHAPTER 2: Vertical longlining

Opon‘hng_ the drvm

The procedure for setting and hauling of the gear using the drum isvery similar to the methods already described.
Thedrum is secured in a convenient place on the deck and a 15 cm block or pulley, the same as the one described
insection 2F, isrigged abovethetransom of the boat so theline can beset and hauled over the stern, asshown below.

Floats [ =
' F— 4\' N
Block or DLl Floatli nesv
pulley BE— : Flagpoles
W Snkers L Th~ Longline
= drum
Gantry J = > U j
fittedwith _—

pulley for
setting and
hauling

Flagpoles

Longline
drum
Snkers  Floats O

A possible deck arrangement for fishing with a longline drum from an ‘alia’ catamaran

Block
or pulley

Oncethisisdone, vertical longlinescan be set sinker-first or float-first, asindividual linesor in strings, following
the principles already described in sections 2E-2G.

SCALING UP FURTHER: HORIZONTAL LONGILINING

The construction of alongline drum takes the fisherman one step further in his progress towards larger-scale
fishing operations. Once the drum is constructed and experience gained in its use he can, if he so desires, move
up to horizontal longlining. This method involves setting lines which may be several kilometres long using a
nylon monofilament mainline. Setting horizontal longlinesis perfectly feasible using a hand-operated drum as
shown above, and is the basis of an important commercial fishery in at least one Pacific Island country.

Horizontal longlining

/‘/

Horizontal longlining is not afishing method used in association with FADs, and will be treated in more detail
in another SPC fishing manual which is expected to be published in 1999.
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CHAPTER 3

OTHER FAD-FISHING METHODS

MID-WATER TUNA LINES
THE DROP-STONE METHOD

THE PALU-AHI'" METHOD

THE '[KA-SHIBI' TECHNIRUVE

TROLLING AROUND FADs

CATCHING BAIT AROUND FAD:

OTHER FPOSSIBLE FAD BAIT-FISHING METHODS
NON-FAD BAIT-FISHING METHODS

F & N W9 O >

INTRODUCTION

This chapter describes a number of other fishing methods that have some relevance to FADs. The first few
sections deal with mid-water tunafishing techniquesthat are already practised in many areas, but which should
be even more productive if carried out around FADs. Information on trolling around FADs, both as a primary
fishing method and asameans of catching bait, isalso summarised. The question of catching bait istaken further
in the last sections, which describe methods to capture bait fish and squid around FADs and in open water.
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CHAPTER 3: Other FAD fishing methods

SECTION 3A: MID-WATER TUNA LINES

Interms of the gear required, mid-water linefishing is probably the simplest method of catching tunas and other
oceanicfish. Nevertheless, considerableskill isrequiredinthefishing operationitself. Therearemany variations
on the basic technique, some of which are described here and in the next few sections. Although traditionally
practised in the open sea, these fishing methods are often even more productive when carried out around FADs.

GEAR

The basic gear consists of along (30—250 m ) mainline with a 5-10 m trace attached to the end using a strong
swivel (see section 2B). The trace carries a baited hook and, if needed, a sinker. The best hooks are size 13/0—
16/0 Mustad tuna circle hooks or similar (see section 2C). Most fishermen use just one hook on the end of the
line, but it is possible to use two, as shown in the diagram below.

The mainline may be made from any of a number of Basic tuna line design
materials. Monofilament nylon with abreaking strain
of 50-150 kg is the most common, but othersinclude
braided lines such as ‘ Super toto’, Dacron cord, or /
Kuralon longline rope. The choice of material will be

influenced by the kind of fishing boat being used:

canoesand other smaller boatscan get away withusing 5
much lighter lines, for reasons expl ained below. Many Hook ..

fishermen like to put knots at regular intervals along

the mainline so they can keep acheck on thelength of

linethat hasbeen paid out. Thetraceisnormally made

of monofilament nylon with a lower breaking strain  short trace (2-4 m)
than that of themainline, sothat if abreak occursonly
the trace is lost, and not the entire gear. It may be
necessary to replace the monofilament tracewith wire
if there are sharksin the area and the fisherman wants
to retain them.

Snker (if required)

_— Trace (5-10 m)

Double-trace version

Long trace (48 m) —

Thelinewould normally bewei ghted withasinker heavy enoughto carry thebait downto the desired depth under
the prevailing wind, current and fishing conditions. In astrong current asinker of 1 kg or more may be needed,
whilein alight current arelatively small sinker of 100-200 g could be used. If drifting in alight current it may
be possible to fish with no sinker at al, especialy if aleaded swivel isused in theline.

FISHING FROM A CANOE
Normally thistype of fishing is carried out from acanoe or other small boat. If thewind or current is causing the
boat to drift quickly, it may be necessary to keep station using paddles or the motor in order to prevent theline

from streaming behind the boat and being brought to the surface.

Effects of current

|—w — —
- \\\\\\\\\\\\ T @/ \\
T \
Current tendsto Iift\ \
line towards the surface \
Current I o \
— \
Canoes have an advantage over larger craft in fishing by _ _
this technique because they can be easily manoeuvred to Moving the boat in the \
stay over the fishing spot using a paddle or the motor. At same direction counters
ay _ g Sp gap - the effect and keeps the
the sametime, however, canoefishermen canusually only linein the intended depth

fish one line at a time, and the average canoe generally
cannot carry more than one or two large fish.
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CHAPTER 3: Other FAD fishing methods

FASHING FROM A LARGER BOAT

Because of the limitations of fishing from a canoe, many fishermen use the technique from alarger vessel, but
this introduces new disadvantages. A canoe is a much more forgiving fishing platform because a large fish
fighting on the line will tend to tow the canoe around and tire itself out in the process. A large boat with more
resistanceismorelikely to allow thefish to break off. Thismeansthat the fisherman hasto be alot more careful
about playing the fish, allowing it some line when it makes a strong run.

The advantage of fishing from a smaller vessel

s Q:;%ZMNh e A AP
«&WMMWMWM

Alargefish

will tow a small canoe around... ..whereasthe

deadweight of a Iarger‘ ;
’ boat gives the fish enough S
%;b resistance to break off T

Small polyform buoy supports the line and provides resistance BUOYING OFF THE LINES
to hook and tire the fish

/

To reduce the likelihood of break-offs, many
fishermen attach abuoy to the upper end of the

line. As well as providing some resistance
Tether line tied off to boat against which thefish can tireitself, the buoy
also helps set the hook when thefish makesits

\ .

L 100 mof Kuralon longline rope strike.

Heavy-duty swivel This k_i nd of fi_shi ng can aso be carrie_:d out by
/ attaching thelinesto abuoy and alowing them
5 m of 120—200 kg test trace todrift. By doing thisasinglevessel canfishup
to 10 lines at atime. Being free of the boat the
Size 13/0—16/0 Mustad tuna linesdrift with the current so the hook will tend
/ circle hook or equivalent to stay deep instead of being pulled up towards
the surface. As a result, sinkers may not be

necessary when lines are allowed to drift free.
TARGETING SHARKS

The gear may also be used to target sharks, which are often a nuisance around FADs, attacking hooked fish and
damaging gear. When targeting sharks the line needs to be maodified by using alarge straight hook rather than
atunacircleor BKN hook. In addition, the nylon trace should be replaced by a4-5 m long trace made of multi-
strand wirewhich will resist cutting by the shark’ steeth and abrasion by itsskinif theline rubs against its body.
7-strand or 49-strand stainless steel wire, or 9-strand Turimoto gal vanised longline wire, both of about 200 kg
breaking strain, are good trace materials. As always, the trace should be attached to the mainline by aswivel to
avoid tangling.

TARGETING MAHI MAHI
Simple floating line for mahimahi

A variation of the gear is used to target mahi mahi or
Plastic bottle dolphin fish. About 6-10 m of 1.5-2.0 mmdia. nylon
: monofilament fitted with atunacircle or similar hook
isattachedto and coiled around anempty 2-litreplastic
bottle. The hook is baited and the whole rig then
thrown in the water and |eft to drift, where the line
slowly unwinds. Any fish caught tire themselves out
fighting the flotation of the bottle, and eventualy
i returntothesurface. Thegear isthenretrieved after 30
minutes or so. Because they fish unattended, afisher-

man can operate several of these lines at once.

10 mof nylon
monofilament

Sze 13/0—16/0 Mustad tuna circle hook or equivalent
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CHAPTER 3: Other FAD fishing methods

SECTION 3B: THE PROP-STONe- METHOD

A specialised variation on the mid-water line fishing
method, called drop-stonefishing, hasbeen used tradi-
tionally in many Pacific Islands, especially those of
Polynesia. This method uses a long, flattish stone
weighing 1-2 kg, around which the trace is wrapped
severa times and tied with a quick-release knot. It
alowsthefishermanto get thebaited hook downtothe
required depth and then to rel ease the stone, so that the
hook hangs free in a natural-looking manner. The
technique also makes use of chum, or finely chopped
bait, whichisdispersedinthewater around the hook to
attract the tuna. The chum is usually made from
chopped-up bits of the same bait that is being used on
the hook, although somefishermen supplement it with
coconut meat.

GEAR

Snker .
Swivel
Trace S - :<7 Chum
Baited hook P SRR

The gear used is an ordinary tunahandline, as described in section 3A. To maintain the natural look of the bait,
asinker isnot usually attached to the mainline, although thismay be necessary if thereisastrong current forcing

the bait to the surface as shown in section 3A.

To carry out this fishing method, the fisherman needs to carry a supply of stones of the correct size and shape.
Rounded volcanic pebbles with one flat side, about twice aslong as they are wide, are the best. On atolls or in
other areas where there are no stones, small giant-clam shells about 15 cm long are used instead.

Preparing the bait parcel

Baited hook is placed
on stone...

...and held in place with
a few wraps of line

P

£4/
-y

TS

...and more wraps taken i
until a tight package forms &

{ 11 M| 7
> <
Eﬁ?{'{f{.’.’:p J

[y
it~

Aloop of lineis pushed
below the wraps....

i

...and then worked along
to the edge of the stone...

PREFPARING THE BAIT

Thereare several waysin which the bait package may
be prepared. A common method is as follows:

 the baited hook is placed on the flat side of the
stone, and afew wrapsof tracelinearetakenaround
it to hold it in place;

e piecesof chum are placed on top the stone and the
bait, afew at atime, with morewraps of line being
taken after each piece;

 theprocedureisrepeated until thetraceand perhaps
part of themainlinehasbeenusedtoformatightly-
bound package;

 thetraceor mainlineisthen formed into aloop and
passed under the wraps;

» theloop is worked aong to the edge of the stone
where the tightly-wrapped nylon will hold it tight
until released by a sharp tug from the fisherman.

..until itisheld firmly in place
by the pressure of the wraps
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CHAPTER 3: Other FAD fishing methods

USING A BREADFRUIT LEAF

In some places the package is wrapped in a breadfruit
leaf or other broad leaf, to prevent bait escaping too
soon. If thisvariation isused, the procedure for prepar-
ingthegear isalittledifferent thanthat described above. The stone and bait are

placed on a large leaf...
» thebaitisplaced onthestoneand severa wrapsare @
taken with the trace;

Using a breadfruit leaf

* thestoneandbait are placed onalargebreadfruit or
similar leaf;

...and the chumis

e al the chumis placed on top of the baited hook; added

» theleaf isfolded up around the package and more
wrapstakenwiththetracein order tobindit closed; Ei)anqg| ,Z';‘Sdpii‘:"ag

. . . The leaf the normal way
» thepackageis completed by making the sameslip isfolded around...

knot as described on the previous page.

FISHING OPERATION

. Once the package has been prepared, the lineis cleared so that it will run
out without obstruction, and the package is then dropped over the side of
theboat. Caremust betaken to allow thelineto pay out at itsown rate, and
tomakesureitisnot stopped or allowed to catch on the boat, otherwisethe
bait packagewill bejerked opentoo soon. M ost fishermen prefer to pay out
RO several metres of line into the water before they release the package, to
makesureit falsfreely. By continuing to pay out line quickly asthe stone
sinks they make sure it does not come apart too soon. They can also
measure the fishing depth by counting arm-spans asthey feed out theline.

The fisherman
pays out some slack line...

...then drops the bait
package

He keeps .
feeding out
line asthe until it
p_ackage reachesthe
sinks... desired
depth

...causing
the bait
package to
unravel...

...and
releasing the
baited hook
and chum

Whenthebait isat the desired depth thelineisgently slowed so that
it will cometo stop without the package opening. Thelineisheld
for afew moments until it hastime to straighten out and assume as BN
close as possible to a straight up-and-down position.

The line is then jerked sharply by the fisherman, causing the slip SN S
knot to come undone. Theweight of the stone causesthelineto start o Wl
unraveling, and this can be felt as the stone sinks. Once the stone S -
(and leaf, if used) is free of the gear, the baited hook is |eft at the

desired depth in acloud of chum.

Thefisherman then maintainsstation using apaddle or theboat’ smotor asshownin section 3A. Thisensuresthat
the line stays vertical in the water, and the current does not separate the chum and bait too quickly.
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SECTION 3C: THE PALU-AHI' METHOD

Palu-ahi fishing isamodern Hawaiian adaptation of the traditional drop-stone method described in section 3B.

GEAR

The basic gear is similar to the tuna handlines shown in section 3A. The mainlineis normally made of dacron
cord or some other braided polyester or nylon material, and has a nylon monofilament trace attached to the end
by aswivel. However instead of stones this method uses aflat 1-2 kg lead sinker. Specially-made oval-shaped
sinkers can be purchased or made, but a SCUBA diving-belt weight can also be used. And, instead of breadfruit
leaves, a square piece of denim, canvas or other heavy cloth is used to wrap the bait package.

Before fishing, the sinker and denim wrapper need to Swivel connecting trace
be prepared in the following way. One end of a short \ to mainline
length of cord or nylon monofilament offcut is at-

tached to the sinker, and the other to one eye of a
swivel. Onecorner of thedenim clothistied or stitched
_onto_the cord an_d the S_va_el eye so that when thecloth Short tie //74*
islaid flat the sinker liesin the centre.

Mainline passes
through swivel eye y, / Cloth stitched

into swivel eye

connecting
sinker
Themainlineisthen passed throughthefreeeyeof the  to swivel
swivel, usually before attaching the trace. The swivel,

connected tothelead and cloth, will thusbeabletorun

freely up and down the mainline. The fixed swivel

which connects the mainline to the trace serves as a 25-30 cm 1-2 kg flat
stopper, preventing the weight and cloth from dliding square denim \ lead weight
close up to the hook. or other

heavy cloth

Once rigged, the mainline is normally coiled and
fished by hand out of abox or bucket.

Bucket containing 500 m
of 135 kg test Dacron line

Swivel connecting
mainline and trace

Sinker End of mainline

| eft outside bucket,
with a loop formed
at the end ready to
attach extra line or
afloat if necessary

6 mtrace of
— 50-60 kg nylon
monofilament

__— Mustad tuna circle hook size 13/0-16/0 or equivalent

Thereis a consideration to this form of fishing, which does not apply to the other methods of tuna handlining.
Because the heavy lead sinker cannot be removed from the mainline, it can represent adanger to the fisherman
andthefishing operationwhenlanding afish. If afish hasbeen brought alongsidetheboat and the sinker retrieved,
andthefishthen makesanother run, any knotsor kinksinthemainlinemay catchintheswivel and causethesinker
to be pulled over the side, possibly doing some damage in the process. Alternatively, if the sinker hooks up, the
linecouldjam and break. Every care should therefore be taken to make surethat there are no kinks, knotsor other
obstructions that will prevent the mainline running freely through the swivel.
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PREFPARING THE BAIT PACKAGE

The method of preparing and using the gear is some-

what different to the traditiona method described in Swivels are pulled
section 3B: against each other,
weight isplaced in

L . centre of cloth, and

e thedenimislaid out flat; traceis coiled

e the two swivels are pulled up hard against each
other sothat thelead weight liesinthemiddleof the

cloth;
« thetraceisrolledintoacoil about 10cmindiameter Coiled traceis placed under
and placed on the cloth under the lead weight; weight. Bait and chum are

placed on top of weight
« thebaited hook islaid on top of the weight;

e ahandful of chumis placed on top of the bait;

» the corners of the cloth are folded up to form a Package is folded up,
parcel, with the corner attached to the swivel being swivel corner last
folded last;
e the mainline is wrapped 5 or 6 times around the
package; >
Mainlineis wrapped around
« using the thumb to hold the line in place, a loop package several times, then

about 15 cm long is taken in the ling; formed into a loop

» another 5or 6 wrapsaretaken at right anglesto the
first ones. Theloop aready madefinishesby stick-
ing out from the wraps,

Keeping the loop in place, more
———  Wrapsaretaken at right
anglesto thefirst

"\

» asecond loop is taken in the mainline. Using this

plusthefirst loop already madein thewraps, aslip

knot istied. The knot is made by passing one loop
under the other one 3 or 4 times;

A second loop is made in the
mainline and used to tiea slip
knot with the first loop

« theslipknot will holdthe packagetogether during
the drop but will slip easily when the line is
tugged.

FISHING OPERATION

Thepalu-ahi fishing operation differsslightly fromthetraditional style. Thebait packageisdropped over theside
and allowed to run out in the standard manner, as described in section 3B. The depth of the line is judged by
counting arm-spans, or by placing knotsin the line every 10 m. Once the right depth has been reached and the
linestopped and allowed to settleinto avertical position, the packageisal so rel eased inthenormal way by asharp
tug from the fisherman.

Unlike the traditional system, however, releasing the package does not cause the trace to be unravelled and
straightened out. I nstead, when the package comesundone, thetracewill still behanging inloosecoilsand slowly
unfurling. To accel erate the process and reduce the chance of tangl es, the fisherman must pull thelinein strongly
for adistance of 6-8 metres—a hit more than the length of the trace—in order to straighten out the trace. Once
thetrace hasbeen straightened, the mainline can be slowly fed out to try to keep the bait among the gently sinking
cloud of chum for aslong as possible.

Since, unlike the traditional method, the line still has a heavy weight attached, the mainline will tend to hang
almost vertically while the trace, which is unweighted, will stream out in the current.
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SECTION 3D: THE 'IKA-SHIBI' TECHNIRUE

Ika-shibi fishing isdescribed by SylviaRodgersin Jim Rizutto’ sbook Fishing Hawaii Style, Volume 2. Most of

this section is based on that work.

Ika-shibi is Japanese for ‘squid-tuna’. The fishery began in Hawaii in the second decade of the 1900s, when
Okinawan immigrants started targeting the tuna that often attacked the squid they were fishing for. Since then
the technique has been picked up to a small extent in some other Pacific Islands, but there is potential for the
method to spread further, especially where there are FADs. At present, however, the technique is still mostly
practised in Hawaii, and the following description relates mainly to the fishery asit is carried out there.

Ika-shibi fishingtakesplaceat night usinga
vessel with a sea anchor (see section 1J).
Traditionaly theboat isequippedwithsquid-
fishing equipment, including underwater
and above-water lights (see section 3G) so
that squid will beattracted totheboat where
they can be caught and used immediately as
bait. In some areas, including in parts of
Hawaii, squid are uncommon and other
types of bait, such as mackerel scad (see
section 11) are used. Even under these cir-
cumstances, however, the lights are still
used asthey attract baitfish around the boat
and these in turn attract the tuna and other
large fish.

Most ika-shibi boats also chum the fish
using large quantitiesof chopped-up bait. A
night’s ika-shibi fishing will typically re-
quire about 25 kg of chum.

Mainliné: 100-130 m of 7-9 mm

diameter polypropylene rope 250-500g

lead-filled copper
tube with 30-degree
bend (to prevent rolling)

I ka-shibi fishing
Above-water light
\_/——
AN\
=
<
eS| s
= Underwater light B =
é %ﬁﬂ
Sea anchor Squid and baitfish %

attracted by lights o

oy
Fishing lines at different depths L

The gear consists of aline, atrace, alead weight between the
two, and a hook. The favourite material for thelinesis a 100—
130 m length of 7-9 mm diameter polypropylene rope. The
traceiseither 7-strand stainless (200 kg test) wire, or monofila-
ment nylon of similar strength, sometimes braided for easier
gripping. The trace length preferred by most is about 1 m, but
traces of 0.5-2 m are used.

The weight is a 250-500 g lead-filled copper tube with a
length of stainless steel wire through it, bent in the middle to
keepitfromrolling around ontheboat. Theendsarefashioned
into eyes and fitted with swivels so that the line and trace can
be attached.

The hook isusually asize 14/0-16/0 tunacircle or equivalent
(seesection 2C). Somefishermen attach asmall float to theline
to help set the hook and tirethe fish. The gear iscoiled and kept
in a square box for easy handling.

Other equipment used by ika-shibi boats includes: a baseball
bat or awooden mallet, used for stunning thefish; aseaanchor
(see section 1J), which is set before fishing commences; and
battery-powered 12-volt electric lights which are set both
above-water and underwater to attract bait around the boat. The
above-water lightsaretypically 25W incandescent bulbs, while
those below water are 25-50W bulbs which have been water-
proofed using silicon mastic.

56



CHAPTER 3: Other FAD fishing methods

FISHING PROCEDPURE

Normally the boat heads out to seain order to arrive at the fishing grounds at or before dusk. Once there the sea
anchor is set and the lights are turned on. Asageneral rule, three or four well-separated hooks are fished—one
or two amidshipsand one or two at the stern. Thelines are set at different depthsranging from 15-35 min order
to spread the fishing effort over the range in which the tuna might be expected. Once thefirst fish is caught the
lines are adjusted to target the depth where the fish seem to be biting.

Inthe past, fishing for tunabegan after 5 or 10 squid had been caught. Today, however, most fishermen bait their
lineswith mackerel scad sothat tunafishing can start straight away, and then turn to the business of catching squid
for bait once the lines are set.

Chumming is carried out continuously while the lines are fishing. Every 10-15 minutes a handful of chum is
scattered on the water around the boat. As the night wears on the chum drifts downwards and down-current to
form a plume which is intended to attract both tuna and baitfish towards the boat.

To set the tuna line the baited hook is lowered to a Breakaway line arrangement
depth of 15-35 m. Themainlineisthentiedtoastrong

point on the boat with a breakaway line, which stops ~ Breakawayline,
thelinerunningout any further andthuskeepsthehook ~ S"aPswhen fish strikes
at the desired depth. The breakaway lineisintended to
snap when afish strikes, allowing it to run for awhile.
However thebreakaway lineisfairly heavy, about 15—
35 kg breaking strength, because it is intended to set
the hook when the fish strikes. If afloat is being used
ontheline, thiswill contribute to the set, and will also
prevent thefishfrom getting enough slack lineto allow
it to throw the hook.

/Majnline

Basket containing
mainline

When atunastrikes, the breakaway line setsthe hook and thefishisallowed to run until the outgoing lineisslow
enough to be handled. The fish is then hauled by hand to the boat.

15-35 kg monofilament nylon breakaway line Monofilament line
snaps off on strike

e o e e

Mainline

Oncethefishisaongsidetheboat, fishermen differ in their techniques. Some stun thefish and then gaff it, while
othersstunit after itison board. Fish are stunned with ablow to the head from the basebal | bat or wooden mallet.
Recently many fishermen have resorted to killing the fish by shooting it in the head with a handgun when it is
alongside the boat. The purpose of thisisto make the fish easier to handle and to stop it thrashing around on the
boat, which can damage the meat and make the fish less valuable.

When thereisastrike, at least one of the other linesisremoved from the water as soon as possible to reduce the
possibility of the linestangling. This practice is not followed when the tunais small enough to land quickly or
during times when strikes are infrequent. Tuna strikes tend to be clustered and, whileit is possible to keep two
lines with struggling fish from tangling, it is almost impossible to do so with three or four lines. The fishermen
claim that tuna schools move away when the lines get tangled.
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SECTION 3E: TROLLING AROUND FAD:
GENERAL

Trolling isprobably the most common fishing method practised around FADSs. It can be carried out commercially
initsown right, but is also a principal source of bait for many other fishing methods. SPC Handbook No. 28,
Trolling Techniquesfor the Pacific Islands by Garry Preston, Lindsay Chapman, Paul Mead and Pale Taumaia,
givesdetailedinformation ontrolling gear and methods. Thissection briefly summarisessomeof theinformation
relevant to FADs from that publication.

Thefish caught by trolling around FADs are mainly small tunas, which often occur in large surface schools, as
well as associated types such as mahimahi and rainbow runner. Oceanic barracudas are often present and many
FADsseemto rapidly devel op resident populations of sharkswhich can be anuisancewhentrolling. Larger fish
are usually (but not always) found at greater depths.

GEAR

FAD fishing incorporates elements of both deep-water or ocean trolling, and trolling surface tunaschools. It is
therefore necessary to be prepared for both thesetypes of fishing— that isto have on board both heavy duty lines
rigged with largelures or baits, and lighter linesrigged with small plastic octopusor other lures. It will probably
be necessary to change between one type of gear and the other during fishing.

FAD trolling gear
O o
e =

Small plastic octopus or similar lures Medium lures Large lures on multi-
on monofilament traces on single-strand wire traces strand wire traces

SURFACE- AND SUB-SURFACE TROLLING

Surface and sub-surfacetrolling

Trolling around FADscan beroughly dividedintotwo
forms:

Surface line

o surfacetrolling (lessthan 2m deep), which targets
smaller tunain surface schoolsbut which alsotakes
associated types such as mahimahi and rainbow
runner;

e sub-surface (2-10 m deep) or deep (more than
10 m deep) trolling, which targets larger fish at
greater depth.

SURFACE TROLLING

S e T When the FAD isfirst approached, it usually paysto
troll fairly slowly, using heavier gear and passing as
closeto the FAD as possible without hooking it. Mahi
mahi, barracuda, and sometimes large yellowfin are
oftenthefirst fishto hit, and thefirst to go off the bite.
When this happens, change over to lighter lines and
smaller lures, trolling a little faster for the smaller
Make the first few tunas. It may ultimately be necessary to change to
ggﬁig‘tohseelff@ monofilament traces and to start chasing the tuna

schoolsor following flocksof actively-feeding birdsif
the fish are not biting eagerly.
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A consistent feature observed by FAD fishermen isthat the mgjority of fish caught around FADs are taken on
the up-current side. It is therefore worthwhile to devote more time to trolling in this area. Section 2| gives
information on how to distinguish the up-current side of the FAD.

SUB-SURFACE TROUNG

Most of thematerialsnormally used to make up atrolling line—nylon monofilament, wire, cable, hooks, swivels,
andthebaititself—aredenser than water and would normally sink. However, whentrolling, the pressure of water
against the line forcesit to the surface, particularly when trolling at speed. Most baits and many types of lures
normally ‘swim’ at or just below the sea surface, and may even leap or skip out of the water if trolled too fast.

Nevertheless, it is often desirable that the bait should be presented deeper in the water to be attractive to some
types of fish. There are various ways of forcing the bait or lure to swim deeper:

e Heavier linematerials: using wire instead of nylon monofilament for the mainlinewill lower the bait by an
amount which depends on the line length and speed;

* In-line sinkers: a variety of heavy materials can be used, including lead weights manufactured for the
purpose, lengths of iron bar, or chain.

An ideal in-linetrolling sinker

Snap clip on mainline Sainless steel multi-strand wire Several barrel leads Shap swivel Trace

e Cannonballs: heavy weightstrolled at low speed and hauled up and down using aseparatereel. Thetrolling
line is attached to the cannonball using a breakaway which snaps or auto-releases when afish is hooked.

« Diving lures: some artificial lures are themselves Diving lures

designedtodive. Theseusually incorporatea’ mini-

diving board’ or bib at thefront of thelure, or have

an angled nose or head section which forces them )= S
down. Luresof thistypewill usually dart from side ~ Siinglure
to side very actively when being trolled. o tgp v

Diving boards

- Diving lure with bib

» Diving boards and similar devices are used as an
alternative to sinkers to get the line down deeper.
Most diving boards are essentially wooden, plastic
or steel plates with a weighted nose which are

Japanese trolling board attached between the mainline and the trace. A
diving board planeslike an underwater kite, diving
American trolling board deeper and carrying the lure along with it.
Thetrolling depth of the board depends on the size Action of a diving board

of the board, the speed of the boat, and the amount
of line you pay out. Once the board reaches its
maximum depth, it will (usually) stay there and

Normal trolling™=

remain steady provided that it is properly balanced. v L9

When afish hooksup on thelure, the added weight o ; E‘\E”fd'i% \:;;:/"‘”
on the line alters the board’ s angle and causes it to Weight of fish trips board R

trip and rise to the surface, dragging the fish along and bringsit to surface ‘ N

with it.

Although the most effective way to get abait or lure down deep, aline with adiving board will often lose more
fish than aweighted line, because it tends to go slack when the fish strikes and the board becomes unstable. A
badly balanced board will swim from side to side and may gyrate when surfacing, causing line tangles.
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SECTION 3F: CATCHING BAIT AROUND FADg
FADS AND BAIT

Aswell asattracting tunaand other large pelagic fish, FADs also attract many smaller fish—in fact thismay be
part of thereason why tunasgather around the FADsin thefirst place. These small fish areanideal source of bait
for vertical longlining and other tunafishing activities. Infact, FADsare so useful for attracting bait that in some
locations shallow-water FADs have been deployed close to shore for exactly this purpose.

FADsmoored in shallow water may aggregate and hold schools of bait for long periods, both in areaswherebait
species are traditionally known to aggregate, and over open sandy bottoms with no history of bait presence.
Shallow-water FAD systems have potential to provide Pacific Island fishermen with ready access to bait.

Bait-aggregating FADs set in shallow protected wa- Shallow-water FADS

ters are inexpensive and simple to construct. Unlike

deep-water FADs, large amounts of costly, heavy-  Shallow-water FADs to attract bait can be made of simple, low-
duty mooring gear are not needed. Shallow-water ~ cost materials...

FADs have been constructed from foam-filled plastic
drums rigged in a rope harness and anchored with
100 kg concreteblocks. A few old tyresattached tothe

. ; . ...and can be
drum with short pieces of chain, or several coconut et at the
fronds function well as appendages. surface for

ease of

. location...
InHawaii, submerged or sub-surface FADshave been
moored over open bottomsin shallow protected waters b
and have held schools of opelu (mackerel scad) for ;lfr’][a?e"to
prolonged periods. These FADs were made from a avoid
standard 300 mm longline float, wire rope, and con- interference
crete blocks for anchors. The floats wererigged to lie and damage
about 10 metresbel ow thesurface, preventing interfer-
ence and reducing wave-induced wear and tear, but
still functioning to attract fish.

ThesameFADsused for vertical longlining can also supply bait. Inthe most favourable situation fishermen can
motor to the FAD before sunrise, catch bait, and then set the longline in time to fish the early morning bite.
However, that isnot alwayspossible. The speciesof bait occurring aroundthe FAD arelikely to vary throughout
the year, so fishermen must coordinate bait-capture efforts with the presence of the different types.

Sabiki bait jigging rig JIG&@ING

Although not every FAD will aggregate bait all the
time, jigging around FADs is often productive, and
doesnot require much gear. A sinker istied to oneend
of alight monofilament line, and several jigswithshort
= leadersaretiedtothelinejust abovethesinker. Jigsare
made by tying various skirting material, such as small
_ feathers, cotton thread, plastic strips or tinsel on to
-*\ ;‘q”ge' ’ No. 5-8hooks. However, inexpensive Japanese-made
jig sets are widely available throughout the Pacific.
One of the best is the sabiki rig, which is fitted with
fluorescent glow-beads. In the Pacific region sabiki
jigs generaly cost between US$ 2.00—4.00 each.

G

Several luresrigged on
a 2-3 m monofilament trace

The hooks are lowered into the water and their depth
adjusted to match that of the bait species. Jigs can
either be handlined or fished with light spin casting
gear. Handling the light line is easier with spinning

g/ Srker gear, and the short rod addsflexibility and leveragefor
playing hooked fish.
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During the height of the bigeye scad or mackerel scad season, jigging can produce up to 70 fish per hour. Over
the longer term an average of 20 fish per hour could be expected during the season. Early morning and late
afternoon are usually the best timesfor these species, asthisiswhen they feed in surface waters. Thefishing day
can sometimes be extended by fishing deeper as the morning progresses.

Another good way to jig for bait isto fish at night using alight, especially on moonless nights. Plankton, which
are aprincipal food of many baitfish species, are attracted to light. Bigeye scad and mackerel scad rise toward
the surface at night to feed, and are drawn to the prey that has concentrated around the light. After the bait starts
to appear, gradually dimming thelight with ashade or arheostat drawsthe bait into an aggregated group beneath
the boat, where they can be held and fished for several hours.

Attracting bait using underwater lights

o> <X
<X
<GX 0>
<X = o>
V2 - ~Sres
= = >0 XN 0S g
TR TS
< =
e <X
o= <X o>
Bright lights at night will attract bait around the boat, where Dimming the lights as the night proceeds will concentrate the
they can be fished using hook and line bait, making them easier to catch

SUSPENDING FISH TRAPS FROM FADs

In PapuaNew Guinea, deploying shallow-water FADsmadeof traditional materials, with atrap underneath them,
is a standard way to capture small pelagic fish in some areas. On several country assignments, SPC Master—
fishermen have adapted this principle by suspending traps made from more modern materials under oceanic
FADsin order to catch bait.

Light rectangular wooden frames measuring about A simple wooden-framed wire-mesh bait trap
2mx 1mx 1 mwerebuilt and covered with chicken
wiremesh. A door andlatchfor emptyingthetrapwere
made in the upper surface, and chicken wire cone
entrances were fixed at both ends of the trap. Weights
were wired to the wooden frame, inside and along the T —
bottom, to keep thetrap under water. A ropebridlewas iy
rigged to the four corners of the trap’s upper surface,
andthetrap then suspended about 4 m below the FAD. ' B B i
Traps were never baited, and the entrances were not
built in away that would prevent fish from escaping.

Door for emptying Hanging bridle
/

Conical entrance Weights

Thetrapsgenerally worked well when suspended from FADsknown to regularly aggregate baitfishes. A typical
daily catchinonelocationwas 30—60 piecesof bigeyescad or mackerel scad, withthebest catch being 140 pieces.

Trapscan also haveother, sometimesunpredicted, benefits. In at |east onelocation atrap suspended below aFAD
to catch bait caught triggerfish instead. These fish are of no use as bait, but they had become a serious nuisance
around the FAD dueto their habit of picking bait from the fishermen’ shooks. Their presence madeit impossible
to carry out vertical longlining near the FAD. Thissuggestsarolefor trapsin removal of undesirable or nuisance
fish from vertical longlining areas.

Unfortunately traps may be limited in their usefulness dueto problems of ownership. If oneindividual suspends
atrapfromaFAD itisamost certain to arouse jealousy in other users of the FAD. Theresultislikely to be that
thecatchwill bestolen or thetrap vandalised. Unlesssomearrangement can bemadewith other fishermentoshare
in the cost and operation of the trap and its catches, the prospectsfor trapping bait under aFAD may belimited.
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SECTION 3G OTHER FPOSSIBLE FAD BAIT-FISHING METHODS

Hawaiian—s‘l'qle hoop—net fi;hing_

Hoop-net fishing is a Hawaiian technique of catching
mackerel scad by using chum to attract them and
manoeuvrethem over and into ahoop-shaped net. The
fishing method has been used in Hawaii for centuries,
but the use of modern materials now results in gear
which isalot easier both to construct and to operate.
Thefishing method hasbeen tried experimentaly ina
few Pacificlocations, with promising results, but sofar
hasnot been adopted, perhapspartly becausetheinitial
investment in gear is quite costly.

Thefishing method usesal ong cone-shaped net whose
mouth is held open using fibreglass poles. The net is
hauled vertically in the water once fish are over or in
it. Despiteitsbulk when assembled, thenet iscompact
when in storage. During fishing the net is not as-
sembled until after it hasbeen putinthewater, soit can
be operated from small boats or even canoes.

Fishing relies on the use of abait bag which isrepeat-
edly filledwithchumandthrownout, rel easingthebait
inatrail which luresthefish into the mouth of the net.
Another essential item is a glass-bottom vision box,
which is used to check for the presence of fish and
monitor their movements. Oncethefish are seento be
entering the net, it is quickly hauled to the surface.

Bait bag

Fibreglass
poles

Net

o |

Detail of bait bag,

Detail of glass- for dispersing chum

bottom vision box

Lead weight

A full description of this fishing method can be found in the FAO report “ Hawaiian-Style Decapterus Fishing

Trialsin Niue” by Bob Gillett.

Styid fishing.

Squid can often be captured at night from aboat tied upto aFAD and isoneof thebest baitsfor tunafishing. They
are usually most abundant during the cold season, and can be caught in the daytime or at night by attracting them
to the boat with lights. The best fishing method isto use arod or handline to work Japanese squid lures, which

are of two principal types:

* brightly-coloured balsa-wood or plastic models
shaped and decorated with eyes and whiskers to
look like a swimming prawn.

e ametal stem which can be baited using a small
whole fish or strip-bait.

In both cases the normal fishing method isto cast and
retrieve the lures so that they are in constant motion.

Another way to catch squidisby gaffing, amethod best
practised fromaboat fishing at night withlights. Squid
areluredtotheboat by tossing out awhol escad hooked
through the head with a fish hook and retrieving it in
the same manner asthe squid lure. Oncethebait draws
them within reach, the squid are gaffed. The gaff is
similar tothesquidjig, but with slightly longer prongs
(5-6 cm) and a 1 m long bamboo handle.

Squid jigs
‘Prawn’ type
M-' 3 i e
< e i
Baitable type
Squid gaff

Prongs 5-6 cmlong

S

Handle about 1 mlong
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SECTION 3G NON-FAD BAIT-FISHING METHODS

Aswell asthe FAD-associated bait-fishing techniques, there are a number of other bait-fishing methods which
have no particular connection with FADs but which are useful for vertical longline fishermen to know about.

Hook and line

Bigeye scad and mackerel scad makedaily migrations, moving from offshoreto nearshore watersand shoal over
sandy bottoms. Fishermen standing inthe shall ow waters can catch them by casting with bamboo polesfitted with
alength of light monofilament just shorter than the pole and a small single or double hook rigged with awhite
feather or twist of cotton. Thefish are attracted by chumming, using coconut flesh which the fishermen chew up
and spit out. This technique can also be carried out from a canoe or small boat.

@mHG‘H'ing. Gillnet for bigeye and mackerel scads
Bigeye scad and mackerel scad tend to feed near the  Pressurefloats 6 mm polypropylene
sea floor and can often be caught at night using D head and foot ropes

bottom-set gillnets.

Fishing normally takes place at night on sandy bot-
tomsin reef passages or channels, with netsbeing set
or hauled from adinghy by 2 or 3 people.

45-50 mm stretched mesh nylon net,
100 meshes deep

Nets are set at night and are soaked for 34 hours 409 lead weights
before hauling.

Ring netting K‘”g-""&f'ﬁng-

A ring net is a floating small-meshed gillnet used to
capture surface-schooling baitfish such as garfish and
mullet. The net is set around a school of fish from a
small paddle-powered boat which is quiet enough not
to scare the fish away.

Fish may need to be chummed up using pieces of
buttered bread (the butter also smooths out rippleson

_ = o”;fenggfe‘g?ﬁ b fish  the water surface, making the fish easier to see. As
Netis st around fish plasing hauling takesplaceit may benecessary toscarethefish
into the net by splashing.

Scoop N&H‘ing_

Thismethod ismainly used to catch flying fish, but it also worksfor garfish or halfbeaks. Scoop netting requires
asmall, very manoeuvrabl e powerboat, alight sourceto attract and blind thefish, and along-handled net to scoop
fish from the water. Lights are usually either a pressure lantern mounted over the bow, or a helmet mounted
battery-powered headlight. Two crew are usually needed, one to run the boat and one to handle the net, but in
French Polynesiaand Cook Islands there are specialised flying-fish boatsin which a solo fisherman can scoop
fish over the bow of the boat while simultaneously operating the steering control.

Cat net

Cast netsareoneof themost popul ar fishing
gearsin the Pacific Idands.

They aresmall (3—4 mindiameter) circular
throwing nets which are used to catch a
variety of inshorespeciesincluding herrings,
sardines, anchovies and hardyheads, all of
which are good bait species.




CHAPTER 3: Other FAD fishing methods

CONCLUPING REMARKS

Vertical longlinefishing around FADs can be aproductive and potentially lucrative activity. It allowsfishermen
to target abundant resources of coastal tunas using small boats and simple, relatively inexpensive gear. Where
cash marketsfor fish are well-devel oped, good-quality fresh tuna can command premium prices. Provided they
look after their catch properly, fishermen carrying out vertical longlining around FADscan target thismarket and
make much greater profits than they could from many other styles of fishing.

SPC is actively promoting FAD-based vertical longlining as a means of helping Pacific 1sland countries draw
greater benefits from their tuna resources, improve the quality of food available to the population, and divert
fishing effort away from reef and lagoon stocks that are often overfished. Aswell as this handbook, SPC has
produced other manuals on various aspects of fishing and FADs. The 3-volume SPC FAD Manual provides
information on planning FAD programmes, designing FADs, and FAD deployment and maintenance, while
handbooks on trolling and (shortly) horizontal longlining and deep-bottom fishing describe these fishing
techniquesindetail. In addition SPC runsshort coursesin vertical longlining, tunahandling and marketing, FAD
deployment and mai ntenance, management of small fishing businesses, and other rel evant subjects. Government
FisheriesDepartmentsor their equival entsineach Pacific | sland country should befully informed about therange
of SPC activitiesin thisfield, and can help interested fishermen find out more, or get in touch with SPC.

We hope this manual has been useful to any readers who feel inclined to try vertical longlining. For further
information, advice, or technical assistance, contact your local Fisheries Department, or writedirectly to SPC at
the address below.

Secretariat of the Pacific Community
Coastal Fisheries Programme - Capture Section
B. P. D5, 98848 Noumea Cedex
New Caledonia

Phone: +687 262000
Fax: +687 263818
E-mail: Capture@spc.org.nc
Web site; http://www.spc.org.nc
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