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Units and conversions

m = metre mm = millimetre

1 mm = 0.04 inch 1 inch = 25.38 mm
1 cm = 0.39 inch 1inch =2.54 cm
1m=3.28ft 1ft=0.31m

1 m =0.55 fathoms 1 fathom=1.83m

Nominal equivalents for converting between metric and standard US measures

5 mm = 3/16 inch 16 mm = 5/8 inch
6 mm = 1/4 inch 19 mm = 3/4 inch
8 mm = 5/16 22 mm = 7/8 inch
10 mm = 3/8 inch 25 mm =1 inch

12 mm = 1/2 inch 50 mm = 2 inches
14 mm = 9/16 inch 100 mm = 4 inches
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candela
cm

DC
DSC
FAD

ft

in

Ib
LED

PVC
SPC

<

amperes (amps)
alternating current
candle power
centimetres

direct current

deep scattering layer
fish aggregating device
feet

gram

inches

kilogram

pound

light emitting diode
millimetres

polyvinyl chloride

Abbreviations and acronyms

Secretariat of the Pacific Community

voltage (volts)

wattage (watts)
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Introduction

The Secretariat of the Pacific Community (SPC) provides technical assistance to member countries
and territories through practical field support, hands-on training and advisory service to both the
private and government fisheries sectors. The Nearshore Fisheries Development and Training
Section of SPC is partially tasked with promoting fisheries development methods and strategies
that encourage the enhancement of economically sustainable fishing practices that encompass the
concept of the ecosystem approach to fisheries.

This manual presents some of the small-craft night baiting and fishing techniques commonly used
in the Pacific Islands region, and provides Pacific Island fishermen with information that may help
develop their small-craft commercial fishing operations. Some of the techniques are improvements in
canoe fishing methods and use basic gear, while other techniques include modern fishing equipment
used on advanced small-scale fishing craft. Still other methods are adaptations of medium- to large-
scale industrial fishing operations to small fishing craft operations.

The night baiting and night fishing methods covered in this manual encourage small-craft
commercial fishermen to steer away from bottom fishing operations and move toward fishing for
midwater pelagic fish, either inshore or offshore. Fishing methods focus on using light to aggregate
phytoplankton and baitfish that in turn attract large pelagic fish.

This manual describes the use of bouke-ami stick-held dip nets, basnig lift nets and gill nets for
catching baitfish and small pelagic fish. It is believed that if these net fishing methods are properly
managed in coastal fishing communities, the accumulated bait, especially scads and sardinella,
can be caught in sufficient volume to subsidise bait used in small-scale commercial tuna longline
fishing operations.

The bouke-ami stick-held dip net, basnig lift net, gill net and line fishing methods referred to
in this manual were used by the author during SPC projects within the Pacific Islands region.
These techniques have resulted in differing levels of fishing success, depending on the skills of the
fishermen working with him at the time (i.e. mainly students of fisheries colleges and experienced
local fishermen who were selected to participate in fishing skills workshops).

This manual advocates vessel operations and fish harvesting activities that use ecologically
compatible fishing methods and post-harvest practices. The ecosystem approach to fisheries is part
of the Nearshore Fisheries Development and Training Section’s fisheries development strategy, and
this approach is promoted regionally to ensure long lasting fisheries resources and workable fisheries
management policies.
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Chapter 1: Fish behaviour and light

All marine animals and plants depend on light for survival. Without light, photosynthesis cannot
take place, and without photosynthesis there would be no food production. Sunlight, however, is
limited to the upper 200 metres (m) (656 ft) of the water column in the sea, depending on the
clarity of the water. This is the layer where photosynthesis takes place, and is called the photic zone
(“photic” meaning light). Below this is the aphotic zone (“aphotic” meaning no light), where very
little or no light penetrates and so photosynthesis cannot take place. Most marine species live in the
photic zone. Many marine species also live in the aphotic zone but they depend on food from the
photic zone to survive.

Most marine animals also depend on sight to survive. Fish and squid, for example, have very keen
senses of vision, which helps them to find food, shelter, mates, and to avoid predators. Like humans,
many fish can see colours, and some can see in extremely dim light. Squid, on the other hand, cannot
see colour. Fish and squid that live in deep water have big eyes. Nocturnal fish (those that are active
at night) tend to have larger eyes then diurnal fish (those that are active during the day). Some fish
have eyes that amplify light and glow at night when light hits them. This is why some fish eyes
reflect light when a diver shines his light on them.

Besides photosynthesis, light has another very important role in the lives of marine organisms.
Ambient light — the surrounding light in the environment — has a big influence on where and when
marine animals eat and rest. Many marine species regularly spend daylight hours in deep water but
come up to surface waters at night. Generally, fish and other marine animals feed at certain times
of the day or night, usually at dawn and dusk — the two times of a day when ambient light is low.

Some species, particularly ones that live in very deep water, produce their own light to attract prey,
attract mates, or frighten away predators, although this kind of light can also attract predators.

Marine animals respond to light in a variety of ways. Some scurry away from light while some may
stop moving as soon as light hits them. Others crawl or swim toward a light and gather around it
in great numbers. Marine animals also react differently to differing colours and intensities of light.
Some, for example, cannot see anything that is red coloured. This is why some deep-sea species
themselves are red in colour — so they cannot be seen by predators. It is also why deep-sea fishing
gear is often dyed red —so the fish cannot see it.

Fishermen often use fish and squid (and other species) behaviour to increase their catch. They also
concentrate their efforts during certain times of the day or during certain moon phases in order to
catch fish that are affected by natural light. Fishermen often use artificial lights to catch fish that
are attracted to light, and also use small lights attached to baited hooks or nets to mimic the light
produced by baitfish species.

This manual discusses some methods and gear used for catching fish with light. Fishing methods
that use light make fishing too easy and so may be banned in some Pacific Island countries. Fishermen
who use light to increase their catch should always fish responsibly by reading and following the
regulations and catch quota for the target species.

Small-scale fishing techniques using light: a manual for fishermen



Chapter 1: Fish behaviour and light

A. Natural light —the sun

The behaviour of fish and other marine animals varies with the time of the day. Most fishermen
know that fishing is best in the morning just before and after sunrise, and at dusk just before and
after sunset. This is when fish feed. At these times of the day when there is little natural light,
baitfish and other prey species are more likely to be caught by fishermen or attacked by marine
predators. This may be because they are in the process of descending or rising in the water column
(see deep scattering layer below), or it may be that predators can see better than prey in the limited
light conditions of dawn and dusk, which is when they feed. This in turn is when fishermen are most
likely to catch predator fish species, such as tuna.

B. Natural light — the moon

Like the sun, the moon also affects fish behaviour. Ancient Polynesians knew that fishing was better
just before and just after moonrise and moonset, and that the phases of the moon affected fishing.
Part of the moon’s influence may be due to its gravitational pull, which causes tides, and which is
strongest during a full and new moon.

There is much less light during a new moon than during a full moon, and this affects the behaviour
and catchability of marine species differently. For example, the best time to catch broadbill swordfish
(Xiphias gladius) is around a full moon, while the best time to catch yellowfin tuna (7 hunnus albacores)
is around a new moon. The reasons for these differences are unknown. The catchability of other
marine species is affected by moon phases as well. For example, lobster fishermen often concentrate
their effort around the time of a new moon because they are more likely to catch them then.

Ancient Polynesians made fishing calendars based on seasons and moon phases. It was often
torbidden (£apu or tabu) to fish in lagoons and on reef flats during times when fish were most likely
to be caught. These 4apus were usually just before a full moon; just before, during and after a new

moon; and during the last quarter of a moon, which amounted to about 10 days out of a month
when fishing was not allowed. There were no restrictions during other times of the month.

C. Natural light — bioluminescence

Bioluminescence is a light that is produced by a chemical reaction within certain marine organisms.
Squid, fish and bacteria emit bioluminescence to:

*  see at night,

. communicate,

*  attract prey,

*  attract a mate, or
*  repel predators.

In the very deep sea, bioluminescent light is the only light there is.
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Chapter 1: Fish behaviour and light

D. Actificial light

Artificial (or human-made) light is often used to find or attract fish. Fishermen long ago used
the light from torches to find or attract fish and other marine species. Ancient Polynesians used
torches made from bamboo or the nuts from the candlenut tree to light up the lagoon bottom and
reef flats while they searched for fish, lobsters and octopus. Modern-day Pacific Island fishermen
use kerosene, gas or electric lanterns. Underwater torches (flashlights) are used by divers to find
nocturnal animals such as lobsters and certain fish. Many species of lagoon and reef fish sleep at
night and are easy prey for divers armed with a torch and a spear. This type of fishing may not be
allowed in some countries (always check the fishing regulations for your island). Light can also be
used from a boat to attract fish to a baited hook, or to a net.

Artificial light at night attracts and aggregates fish and squid because it mimics light produced by
bioluminescent marine animals. For example, chemical light sticks are often used to attract swordfish
to pelagic longlines. The bait used in the swordfish fishery is generally dead squid or finfish that can
no longer emit bioluminescent light. The light sticks mimic the light that the bait species usually
produces. Some large commercial fishing boats use light to attract small pelagic fish or squid that are
then harvested from the boat with nets or mechanised fishing rigs that use multiple lures. Fish can
also be lured to a boat with underwater lights that are submerged several metres below the boat or
over a net. These lights attract fish that can be netted or caught with a hook and line.

E. How do marine organisms respond to light?

Photomovement

Photomovement refers to the way an animal moves in response to light. In the sea, there are
four main types of movements that marine animals make: 1) they form a group or cluster called
an aggregation; 2) they freeze or continue to move until they no longer sense light (called
photokinesis); they move either away or toward a light source (called phototaxis); or they move
up and down in the water column throughout the day (called vertical diurnal migration). These
are explained in greater detail in the text box entitled “How fish and other marine animals move
in response to light”.

General fishing methods using light to attract fish and other
marine animals

Torch fishing

*  Hawaiian torch fishing in lagoons and on reef flats
+  Fishing with a lantern and a “look box”

Night diving

»  Skin diving with a torch

. Scuba diving with a torch
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Chapter 1: Fish behaviour and light

How fish and other marine animals move
in response to light

Aggregation

A fish aggregation is a mass grouping of fish. Fish come together to form an aggregation in
order to feed and spawn, and as protection against predators. It is not known why light causes
fish to aggregate, but it may be because light attracts very small organisms — called plankton —
that the fish feed on, or the fish may be attracted to larger organisms that feed on the plankton.
Once fish form an aggregation, they can easily be caught using lures, baited hooks or nets.

Photokinesis — positive and negative

Photokinesis is the way a marine animal moves in response to light. Positive photokinesis is
when light causes an animal to move until there is no more light, or until it arrives in a dark
place. The animal does not move away from or toward the light, it moves randomly until
it is out of the light. Negative photokinesis is when a moving animal in the dark stops when
it is hit by light. This behaviour is used by skin and scuba divers to easily spear or grab fish and
lobsters while night diving.

Phototaxis — positive and negative

Phototaxis is when a marine animal moves toward or away from light. If the movement is
toward light it is called positive phototaxis, and if it is away from light it is called negative
phototaxis. Positive phototaxis is what initially causes marine organisms to aggregate around
a light source. They move toward the light and then stay in the vicinity of the light source after
arriving there. Positive phototaxis may also cause large pelagic fish to move in the direction of
a chemical or electric light stick.

Vertical diurnal migration — the deep scattering layer

Large aggregations of marine animals migrate vertically in the water column daily. During
the day, they are in deep water (below 200 m [656 ft]) where there is little or no light. At
night, they come toward the surface where there is also little light. In other words, they prefer
to stay in the dark. This area is called the deep scattering layer or DSC. Certain large pelagic
fish, such as bigeye tuna and broadbill swordfish, follow DSC daily. Fishermen take advantage
of this diurnal behaviour by fishing for bigeye tuna in deep water during the day, and fishing

for swordfish nearer the surface at night.
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Chapter 1: Fish behaviour and light

Using lights on a boat

. Poti marara fishing for flyingfish
. Net fishing for saury
. Squid fishing

Using underwater lights from a boat

. Ika shibi fishing
. Bait fishing for pole-and-line fishing

Using lights on longlines

. Cuban-style swordfish fishing with kerosene lamps
. Cyalume light sticks for tuna and swordfish
. Electrolume LED lights for tuna and swordfish

Choosing the right equipment

*  Liquid fuel lamps

*  Gas powered lamps

*  Electric lamps

*  Electric underwater lights
*  DBatteries

*  Colour

. Intensity

Responsible fishing with lights

*  Comply with regulations

*  Avoid disturbing non-target species

*  Avoid bycatch

* Do not discard used light sticks or batteries into the sea
*  Avoid using lights near sea turtle nesting beaches

*  Avoid fishing on spawning aggregations
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CHAPTEHR 2

Standard fishing gear
and equipment

A. Fishing tools

B. Fishing gear accessories
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Chapter 2: Standard fishing gear and equipment

Traditional Pacific Island fishermen made fishing gear out of natural materials, including stones,
wood, bamboo, shells, bones, and various parts and types of plants. Early fishermen relied heavily on
ropes and twines constructed from natural fibres and cured animal hides for use as fishing lines or
to bind fishing gear components.

Later, through contact with European and Asian traders, Pacific Island fishermen used mass
manufactured fishing accessories made from metal; and more recently, from synthetic materials.
The progressive development of fishing implements has enabled Pacific Island fishermen to catch
more fish.

This chapter highlights some of the simple modern accessories and tools that are commonly used
by fishermen to construct fishing gear. The tools and fishing gear used for the different types of
hook-and-line and net capture methods are generally the same, so it is handy for fishermen to have
a set of these tools.

A. Fishing tools

Types of knives commonly used

S p— —

Butcher knife Straight boning knife
)
Wide blade fillet knife
Skinning knife
Slimming knife
Cleaver

ﬁ |

Blood or bleeding knives
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Chapter 2: Standard fishing gear and equipment

Additional tools

——

Harpoon head

p

Hatchet Fish gaff Rope piercer

Wire cutter Stainless steel Standard scissors Long-nose pliers Standard pliers
scissors

Hand crimper

0] \_/

Meat saw and hand saw Mallet
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Chapter 2: Standard fishing gear and equipment

Flat file
Cutting board
o = Coarse & medium
! ) " whetstone (sharpening
Fish spike stone) Sharpening steel rod
-
Fish nerve piercers ) Dehooker (Dehooking tool)

Net tools and accessories

Il JOo00-

Net floats

-

SV

Net sinkers

Net needles

Net clip
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Chapter 2: Standard fishing gear and equipment

B. Fishing gear accessories

Types of line for mainlines or branchlines

E | .
Nylon braided Sekiyama Polyester rope for mainline or Nylon monofilament
branchline branchline

* Nylon mono braid line
has been also used.

Tarred or standard
Nylon monofilament Kuralon rope
mainline

Net for gillnetting and bouke-ami fishing methods

14 mm stretched mesh Kuralon 30-60 mm stretched mesh
net for bouke-ami monofilament net for gillnetting

Small-scale fishing techniques using light: a manual for fishermen
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Chapter 2: Standard fishing gear and equipment

Types of swivels

]

!

Crane swivel Bullet swivel 8-type swivel Box swivel Lead (barrel)
swivel
Flat end 8
Barrel swivel BL swivel Triple BL swivel type swivel

Types of snaps

[ i

Snap Snap with SBL Safety snap Interlock snap Hook snap Duo-lock
swivel shap
Snap with Snap with Crosslock snap Coastlock snap Corkscrew snap
rolling swivel barrel swivel
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Chapter 2: Standard fishing gear and equipment

Types of hooks
Straight tuna Rounded tuna
hook with ring hook with ring J hook
_ _ 30° bend 90° bend
Tuna circle Tuna circle hook jigging hook jigging hook
hook with ring without ring

J

Kabhle fish hook
Double hook Treble hook

Sabiki jig

Line protectors Crimping sleeves Line thimbles
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CHAPTER 3

Types of lights
and power sources
commonly used

A. Lights and lamps

B. Lead acid batteries
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Chapter 3: Types of lights and power sources commonly used

Traditional fishermen created light for night fishing by burning tightly bound coconut fronds,
setting bonfires on beaches and shorelines, and by burning wax in lamps. Today, the majority of
fishermen use modern lanterns and lamps that are fuelled by petroleum-based products or are
powered by batteries or electricity, although fishermen in some remote coastal areas still use fire to
attract fish.

The use of lights in lift net operations was made popular in the Pacific Islands region by the tuna
pole-and-line industry. The bouke-ami stick-held dip net method uses light to catch small baitfish
that are then used by catcher boats to draw skipjack tuna schools close to their vessels. The skipjack
tuna in turn are caught using a pole-and-line with an artificial lure and barbless hook.

Before the bouke-ami method was introduced, the fish species typically caught at night were those
susceptible to capture by gill nets, baited hooks and lures. Smaller baitfish species such as anchovies,
banana fusiliers, hardy-heads/silversides, ponyfish and sprats were primarily ignored.

Some Pacific Island fishermen currently use lights with gill nets, scoop nets and throw nets to
snare garfish, sardines, herrings, scads and flyingfish. Handlining and jigging for live bait are also
commonly done using light.

This chapter highlights some night fishing techniques and provides general information on the
equipment needed to carry out these fishing methods. These methods are adapted for use on small
vessels such as canoes, outboard-powered boats, open banana boats, and inboard diesel-powered
boats that are less than 12 m (39 ft) long.

The catch methods focus on manual operations rather than machinery-operated gear. However,
commercial fishermen who have plenty of capital should upgrade their operations to include
electrical or hydraulic mechanical gear to improve their catch.

A. Lights and lamps

There are two main light sources used for night fishing: kerosene lamps and battery-powered lights.
Kerosene lamps have the advantage of using fuel that is inexpensive and readily available, even
in remote coastal villages. Battery-powered lights, on the other hand, are considerably brighter
than kerosene lamps and are safer to use, but both the light and the batteries are more expensive.

(See the diagrams of each of these lights.)

Kerosene lamps come in three different types: wick, mantle and pressure. Wick lamps are simple to
use and are fairly inexpensive. Mantle lamps are brighter than wick lamps, but require considerable
care so as not to damage the delicate mantle. Pressure lamps, which are the preferred lamps for
night fishing, are the brightest of the three kerosene lamps, but are more complicated to use than
the other two.

A detailed description of each of these lamps can be found in the text box entitled “Lights used for
night fishing”.

Small-scale fishing techniques using light: a manual for fishermen



Chapter 3: Types of lights and power sources commonly used

Lights used for night fishing

Kerosene lamps

The most commonly used lamps in rural coastal communities are those fuelled by kerosene.
Both the lamps and the fuel are readily obtainable in local trading stores, and are generally safe
to use, providing the instructions are strictly adhered to and the lamps are properly maintained.
Caution should be exercised when using these lamps because they pose a fire hazard. Special
attention must be given to where the lamp is positioned on the vessel and how it is secured.
When carrying the lamp from one location to another, care must be taken so that the fuel
does not spill or that the heated parts of the lamp do not come into contact with combustible
materials or with a person’s skin and clothing.

Three types of kerosene lamps are commonly used: the “wick lamp”, “mantle lamp”and “pressure
lamp”.

The wick lamp has a cotton wick that is dipped inside a small
kerosene tank at the bottom of the lamp. When the wick is
ignited, the kerosene that has been absorbed by the wick burns
and produces a bright flame. The flame’s brightness is controlled
by adjusting the wick’s length. This is done by turning a knob
known as a cric. The cric — a small sprocket wheel that controls
a geared metal disk — presses against the wick and pushes or pulls
the wick when turned. The flame is protected by a glass chimney
(flute) that is open at both ends. The base of the chimney sits
firmly on top of the fuel tank leaving the top end open to draw
in air that produces a brighter light than an exposed flame, such
as a candle.

On fishing vessels, a wick lamp provides a light to work by in fine weather conditions and —
in cases where better lamps are not available or are too costly to buy — can be used for attracting
fish. A wick lamp should be positioned securely and safely in areas blocked oft from the wind,

and so that fuel cannot spill onto flammable parts of the vessel.

The mantle lamp burns much brighter light than a standard wick
lamp and operates at a higher temperature so it produces more heat
and burns more fuel. The mantle lamp has a round wick that burns
beneath a conical mantle made of incandescent material. Like a
wick lamp, the mantle lamp can be adjusted for brightness; if it
is adjusted too high, the glass chimney and mantle will get sooty.
Although the lamp has a mantle, it is not a pressure lamp and is
mainly suitable for in-house use.

The mantle lamp is slightly more complicated to use than a
conventional wick lamp but is much less complicated than a pressure
lamp. The proper procedures need to be followed in order to achieve
the full benefits of the mantle lamp. There are slight variations
between brands but they all operate in the same way.

Small-scale fishing techniques using light: a manual for fishermen
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Chapter 3: Types of lights and power sources commonly used

Pressure kerosene lamps, gas lamps, or hurricane lamps as they are
sometimes called, are the preferred fuel lamps for fishing and outdoor
use, but are more complicated to use than a simple wick lamp.
These lamps are basically blow torches with a screen and mantle at
the flame end of the torch. Without the mantle there would be no
bright light. The pressure lamp has three main parts: the fuel tank,
generator and mantle.

The fuel tank has a manual pump that pressurises the tank and
pushes the fuel through to a generator that preheats and mixes the
fuel and air so that the combination will combust when it reaches the
mantle. (This is similar to what a carburettor does for a car engine.)
The fuel boils and turns to vapour in the generator so that it can
spread evenly onto the mantle where it combusts. At the generator
outlet where fuel and air pour into the mantle there is a screen that
evenly spreads the vaporised fuel over the mantle. The screen retains heat so that combustion
takes place on or around its surface. If this screen is damaged, the combustion becomes uneven
and the lamp will give off a raucous sound.

The pressure lamp can operate without a mantle but would be more like a blowtorch with
a considerable amount of heat and little light from the flame. With a mantle connected to the
flame end, the light glows brightly as the heat from the flame heats the mantle, thus changing
most of the heat energy to light energy.

Since most of the original mantle types contain radioactive properties it is prudent to burn new
mantles in the open air and avoid breathing the fumes unless you know that the mantle is made
from one of the more modern non-toxic materials.

Battery-powered overhead lamps

Battery powered overhead lamps are becoming popular throughout fishing communities in the
Pacific, especially in areas close to urban and rural trading centres. The advantages of these
lamps over kerosene lamps are that they are: 1) easy to operate, 2) watertight for all weather use,
3) less messy because the operator doesn't have to worry about spilling fuel; and 4) safe to use
on board.

Changing batteries on a light does not pose any risks the way
re-fuelling a heated pressure lamp does.

Thedisadvantagesofabattery-poweredlamparethatthebatteries
are more expensive than kerosene fuel,and thelampitselfis more
expensive than a pressure kerosene lamp of the same candela
(a measure of candle power). However, the advantages of a
battery-powered lamp far outweigh that of either a pressure
kerosene lamp or a simple wick lamp.

The long-term popularity of these lamps will depend on the
consistent availability of the right batteries and the cost of
both the lamp and the batteries.
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Chapter 3: Types of lights and power sources commonly used

The most common battery-powered lamp is one that uses D-cell batteries. Alkaline batteries
are best because they last longer than standard D-cell batteries and are equally available in local
trading stores. Different lamp brands use different battery systems; some take lithium batteries
and some use lead acid batteries.

Lithium batteries have a shelf life of up to 10 years, have better performance in extreme weather
conditions, and offer longer operating times than standard alkaline batteries of similar power
output. Fishermen who have an electrical power supply prefer to use lamps that operate on
dual battery systems that include D-cell batteries and rechargeable sealed lead acid batteries
(or similar battery power sources).

The main things to ask yourself before buying a battery-powered lamp are: 1) Is the lamp
durable and does it produce a similar amount of light to a gas pressure lamp? 2) Are the lamp
and batteries available locally? 3) Are the batteries easily replaceable or rechargeable? 4) Can I
afford the lamp and batteries?

Underwater lights

Hawnaii’s ika shibi fishery has used overhead lights as well as underwater lights to attract fish
since the 1920s when Okinawan immigrant fishermen devised this fishing method to attract
squid and scad, which were used as live bait to catch tuna.

The use of underwater lights became
widespread in the Pacific with the
introduction of commercial swordfish
longline  fishing, where disposable

submersible light sticks were used to ~F .

S

attract swordfish to baited hooks, and with f J 2 =)

the development of the tuna pole-and-line & 4 -, S

industry, where high-powered overhead = \

and underwater electric lights were used Sinker 12V x 100W

to attract live baitfish for pole-and-line underwater light

fishing. For small-scale fishing, the use of
underwater lights is still in the developing
stages in many Pacific Islands; especially
ones that have fishing gear shops with
a diverse range of fishing gear.

12V x 50W & 20W
The most practical underwater lights prawn bait light

for small boat owners in the Pacific are
watertight battery-powered lights. The
most efficient of these are powered by
lead acid batteries, preferably deep cycle

batteries.
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Disposable light sticks are handy and cheap underwater lights
that work well with overhead lights in small craft operations.
Disposable light sticks produce light through a chemical reaction. '__t:¥ -
One chemical is contained in the light stick case itself while the A '
second solution is contained in a glass vial within the body of 'Y
the light stick. When a fisherman bends the light stick, the inner '
vial breaks and the two chemicals mix and light is produced.
The colour of the light depends on the type of dye within the
light stick. Commercial swordfish fishermen rely on light sticks
to increase their catches, and bottomfish and recreational fishers
experiment with them to attract particular bottomfish species |
to their lures. Disposable light sticks stay lit for up to 24 hours. i |
Do not dispose of used light sticks into the sea.

Some underwater lights are powered by
dry-cell batteries that work well with bright
overhead lights to draw fish to the vessel.
The light stick concept was used to produce
small, durable, coloured underwater lights
powered by “AA” batteries. The batteries
are in hard transparent plastic cases that are
water resistant as well as able to withstand
pressure at varying depths. These battery-
powered lights are sometimes used in hand-
lining for bottomfish, and are mainly used
by urban recreational fishermen. Another
innovation is the Micro flashing LED units
that are water-activated and can be used in

depths of up to 300 m.
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B. Lead acid batteries

Lead acid batteries allow fishermen to use bright lights for a longer period of time, and gives them
greater flexibility in alternating the brightness of the light by using a dimmer switch. A good
understanding of lead acid batteries will assist fishermen when they go to buy batteries, and will help
them determine the amount of light to load on them for any fishing operation.

There are two types of lead acid batteries for fishing: a standard lead acid start battery commonly
used to start car and boat engines, and a deep cycle battery commonly used with solar panels and
battery-powered lights.

A start battery provides large power surges for a short period, which is ideal for turning over
an engine when it is being started. After starting the engine the alternator provides all the power
that the vehicle needs without draining the battery more than 20% of its total capacity. The start
battery has thin lead plates that give it a large surface area, thus allowing it to produce the large
amount of power needed to create the power surge.

A deep cycle battery, on the other hand, has thicker plates that enable it to provide a steady amount
of current over a long period of time and allows the battery to be totally discharged repeatedly. It can
deliver a power surge when needed but this won't be as forceful as that of a start battery.

Because it is the heart of a small craft’s electrical system, a battery needs an alternator to keep it
charged otherwise it loses its charge and cuts electricity supply. The alternator, which converts
alternating current (or AC) electrical power to direct current (or DC) electrical power, produces
the electricity required to keep the vessel’s DC voltage electrical systems working and the battery
banks charged. The alternator voltage output must be within the range of 13.5-14.5 volts (V).
If the voltage output exceeds this, the battery(s) can quickly be ruined. A voltage regulator
keeps the voltage output within 13.5-14.5 V. If, during charging, the battery’s voltage reaches
14.5 V, the voltage regulator cuts off the field terminal to prevent the battery from overcharging
and overheating.

If a start battery is used to power fishing lights, it is recommended that the engine driving the
alternator be left on to ensure that the battery is not drained to more than 20% of its capacity.
However, several precautions need to be observed while doing this.

The amperes drawn by the lights should be less than the alternator ampere output in order to keep
the batteries charged; otherwise, the lights will drain the battery. In most instances, an idle engine
will not allow the alternator to generate enough amperes to keep the lights burning brightly and
keep the batteries charged at the same time, so the idling engine’s rpm will have to be increased.
This may, however, result in increased fuel consumption and increased engine maintenance expenses
in the long run. When an engine idles for a prolonged period, the engine oil becomes contaminated
quicker than when the engine is in full running mode. The excess air intake during combustion cools
the cylinder liners, causing incomplete combustion and condensation of unburned fuel residue on
the cylinder wall. This eventually gets deposited in the engine sump where the engine oil becomes
contaminated and its effectiveness as a lubricant is reduced.

If a start battery is used in any other way that will periodically drain the battery to more than 20%
of its total capacity, this will shorten the battery’s life because it is not meant to withstand repeated
recharging from a heavily drained state.
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A deep cycle battery, on the other hand, has thicker and more solid lead plates that allow it to be
deeply discharged repeatedly then recharged again. It is designed to provide a steady amount of
current over long periods. Even though it can provide a power surge to start an engine, it should not
be used for this purpose.

In practice, it is prudent to use marine deep cycle batteries for powering lights and other fishing
equipment, and use marine start batteries for everything else that can be run off the alternator
without limiting its battery charging capability. The start battery should always be in good working
order and should never be drained below 20% of its capacity, otherwise the fisherman runs the risk
of not being able to start his engine to get back home and possibly being adrift at sea.

To find the approximate time that a light or several lights can run off a particular battery, the battery’s
amp-hour rating needs to be divided by the average load in amps. For example, a 100 amp-hour

battery that powers an 8 amp light should last approximately (100/8 = 12.5) 12.5 hours.
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The night fishing methods that most Pacific Island artisanal and small-scale commercial fishermen
use are: reef gleaning, throw-spear fishing, spearfishing around reef slopes, drift gillnetting,
handlining with lights, scooping flyingfish with nets from fast power boats, and cage or pot fishing.
Heavy fishing pressure on reef and deep bottomfish species due to overfishing has made it harder
for fishermen to return home with consistent catches.

This chapter describes several types of net fishing and handlining methods that fishermen can use
as alternatives to the fishing methods that they already practice.

A. Net fishing with lights

Fishing with nets is a productive fishing method that produces good catches. However, this fishing
method is not always favoured by government fisheries departments and fisheries management
organisations because net fishing operations can be destructive to the environment as well as
be counterproductive to fisheries management strategies. Drift nets that are left in the water for
long periods can catch and kill bycatch or non-target species, and run the risk of “ghost fishing”.
Ghost fishing refers to fishing gear that is lost or abandoned by fishermen but which continues to
catch fish and other marine animals. Sometimes fishermen cut off part of a net if it gets tangled in
the propeller or gets caught around a coral head, or the net may break off from a predator attack.
To avoid net damage and unnecessary harm to marine life, the nets should be used for short periods
and then hauled back in. This way, if any unwanted fish or other marine species gets caught in the
net, they will survive and can then be released unharmed.

Three net fishing methods are discussed in this chapter: bouke-ami (stick-held dip net fishing),
basnig lift net fishing, and gillnetting with lights. Bouke-ami has been adopted from Japan and
basnig comes from the Philippines. Gillnetting has always been one of most common net methods
used in the Pacific Islands region.

The basnig lift net has not been used much in the Pacific Islands but has the potential to catch fish
species similar to those caught by bouke-ami.

Bouke-ami baitfishing is done in countries where there is a skipjack pole-and-line fishery. It’s
carried out on vessels 18 m (59 ft) or more in length and is not commonly used by artisanal
fishermen on smaller boats. However, a down-sized version of this method has the potential to
provide artisanal fishermen with the means to supply live bait for pole-and-line fishermen, or whole
fish for commercial sales, domestic consumption and value-added products. Basnig lift net fishing
can achieve the same goals.

Gillnetting is the most common type of net fishing done in the Pacific Islands. This method
is mainly carried out by deploying drifting gill nets, or by encircling fish schools. This chapter
highlights other ways of using gill nets with lights to attract fish. The size of the target species that
can be caught depends on the net’s mesh size. Typical target species include flyingfish, sardinella,
scads, garfish and herrings.
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Various types of nets and techniques can be used for bouke-ami net fishing. The mesh can be very small
so as to catch tiny baitfish, or large enough to catch sardines, sardinella, scads, garfish and herrings.

The bouke-ami method described in the following paragraphs is a down-sized version adapted for

-39 ft) long.

(33

12 m

use on small boats around 10—

aggregating, clustering and entrapping fish. Fishermen should have a reasonable knowledge of each

There are four stages to bouke-ami: selecting the baiting ground and anchoring the vessel,
stage of the operation, and should work as a team to effectively entrap the target species.

Bamboo outrigger — 4 pieces of bamboo with diameter

approximately 100—150 mm lashed together

Bamboo outrigger arms —
two lashed together
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The smaller the net, the more

Note

mm (6 in) in diameter; preferably the same
length of the net boat or slightly longer
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. Two to four extension poles, with each pole at least three-quarters of the length of the boat

(bamboo, reinforced PVC, fibreglass).
. Four to six 2-5 kg (4-11 1b) lead sinkers.
. At least two 100-500 W overhead lights.
. One 50 W red lamp on an extension pole.
. Underwater light(s), one or more at 100-500 W
The length of the net is 1 % times the boat length and the width of the net is the same length

as the boat. The width of the net runs parallel with the side of the boat. In other words, 9 m (29.5 ft)
by 13.5 m (44.3 ft) for a 9-m (29.5 ft) vessel, or 12 m (39.4 ft) by 18 m (59 ft) for a 12-m (39.4 ft) vessel.

Selecting the right fishing grounds for bouke-ami

Selecting the right fishing grounds for bouke-ami fishing largely depends on the target species,
although ideally, six environmental criteria are needed:

. A reasonably sheltered lagoon that is calm and not exposed to medium to high swells.
. The depth of the fishing ground should be equivalent to or slightly shallower than the net depth

. A flat substrate (composed of sand, shingle, or mud) that is clear of obstacles (in order to avoid
snagging the net).

. No currents from rivers, streams or passages.
. Minimum tidal effects during the turn of the tide.
. A nearby underwater pinnacle. It has been found that schools of pelagic fish are found in areas

with underwater pinnacles, which is also where baitfish aggregate.

Anchoring

When underwater lights are used in addition to overhead lights, it is best to anchor the boat up-
current from an underwater pinnacle. The underwater light should stream behind the vessel’s stern,
and float directly over the pinnacle. The net should be positioned so that it does not become snagged
on the pinnacle. Fish can later be drawn from the pinnacle to the net boat..

The fishing boat is anchored so that it is pointed into the wind. Before netting begins, the anchor
should be transferred amidships so that the boat lies abeam to the resultant force of the current and
wind. This will be elaborated on later in this chapter.
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Overhead all-around lights

Buoys to keep electric cable afloat

Current
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. Underwater lights

aggregating fish

Underwater
pinnacle

When using only overhead lights, it is best to anchor as close to the pinnacle as possible but where
the net cannot become snagged. One or two of the overhead lights should then be focused in the
direction of the pinnacle in order to draw baitfish toward the vessel, and the other lights should be
focused directly on the water surface beside the vessel.

Upon initially anchoring in the fishing ground, the lights, lengths of bamboo and net should be
in position and ready to set. All net lashings except three (forward, centre and aft) should be released
and the extension bamboos laid athwartship on the forward and aft decks ready to be connected as
extensions to push the net farther away from the vessel.

Bouke-ami outrigger

Buoys to keep
electric cable afloat
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Using only one boat for the operation can be very restrictive so if possible, two boats should be used,;
one boat to carry the crew and main lighting gear, and the other boat to carry the net and serve as
the main platform for netting operations.

Overhead lights

Support boat

Net boat

Outrigger and extension bamboos - -~
in position ready for deployment

@\ Underwater light
for aggregating fish

Aggregating and clustering fish

There are many ways to use lights to aggregate fish. Getting fish to aggregate can be done in
a shorter period of time if many bright lights are used. However, due to costs, small commercial
fishing operations may only use two to four lamps. The type of lights that are used (fuel, battery
or electrical) depends on the vessel and the available equipment. Electrical lights are preferred, but
they are costly, and so small boat operators tend to use fuel and battery-powered lamps, which are
the focus of this chapter.

Bright surface lights and underwater lights that are 100-1500 W or more are used in large-scale
night fishing operations. Small-scale operations typically use lights that are around 100-200 W, and
powered by a battery source. Small-scale fishing boats tend to have only one or two 100 amp/hour
lead acid batteries on board. As a result, battery-powered underwater lights will likely not illuminate
as large an area as electrically powered underwater lights. Underwater lights are usually suspended
between 0.5 m and 3 m (1.6 ft to 9.8 ft) below the surface, depending on the fishing ground depth,
target species and water clarity.

Lights are normally turned on around sunset with the underwater lights trailing aft of the boat,
and the overhead lights positioned where they are most visible. All lights are left on until sufficient
numbers of baitfish have aggregated. In areas where a running current affects netting operations,
fishermen usually wait until the peak of high tide or the lowest point of low tide to set and haul nets.
During these times, there is usually a 10- to 15-minute window of opportunity when the current
slows down so that it is easier to haul in the net.
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In order to cluster the fish into one tight group, all but one light must be turned off so that the
fish circle directly beneath the single lamp. A dimmer switch connected to the lighting system will
greatly help to concentrate the fish into a smaller and more manageable group.

The following paragraphs describe two lighting systems that are sufficient for use with bouke-ami
lift net fishing.

Bouke-ami with three bright overhead lamps

Three overhead lamps should be positioned on the vessel where they can be easily turned off,
or connected to a switch in an accessible position.

Ifa pinnacle is close by then, one of the three lamps should be beamed toward the pinnacle (preferably
the top most aft light), one should be directed midway between the pinnacle and the vessel, and
the third should be beamed onto the sea surface beside the vessel. If there is no pinnacle nearby,
the same light positions can be used except that the two top lights (one higher than the other)
should be all-around white lights while the third light should have a lamp shade directing its beam
to the side of the vessel. Some fishermen prefer to position the lights as high as possible; then when
sufficient fish have aggregated, the lights are gradually lowered until they are at bulwark level on the
netting side of the vessel.

There are many other variations in using overhead lights to attract fish. These depend on a
fisherman’s experience with a particular target species and knowing what formation attracts the
target species better.

All-around bright light
encompassing the location of

) Light beamed on the water
the coral pinnacle

at the side of the boat

Light beam directed
between the pinnacle
and net boat

Underwater coral pinnacle Bright light beamed on the water

surface at the side of the net boat

Two bright all-around lights
illuminating the waters around the
vessel to attract fish to the area

Underwater coral pinnacle
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Below are the procedures for carrying out bouke-ami using three bright overhead lamps.

Relocate the top most all-around overhead lamp to the bulwark next to the shaded lamp.

Give fish time to move in closer and settle into an “orbit” within the beam of the second all-

around light, then switch this light off.

Allow time for the aggregated fish to move within the beam of the relocated light and the
shaded light. Give fish time to regroup; then turn off the relocated lamp while keeping the
shaded lamp focused on the water beside the boat. The shaded lamp should be connected to a
dimmer switch and to a long pole that can be extended three-quarters of the way between the
boat and the outside bamboo of the bouke-ami lift net.

Dim the light to three-quarters of its full intensity.
Wiait until the fish have clustered and settled down again, then give the order to set the net.

Once the net has settled, slowly move the shaded lamp around the stern of the boat and into
the centre between the floating bamboo and the side of the boat, all the while keeping an eye
on the movement of the clustered fish to ensure that they follow the light into the entrapment
area.

Give the fish sufficient time to re-group around the light on the net side.

Slowly dim the light to half of its intensity so that the orbiting circle of aggregated fish comes
within the area of the bouke-ami net. If a dimmer switch is not available, a red lamp with
a lamp shade can be used instead.

Slowly extend the dimmed light or the red lamp outwards to three-quarters of the distance
between the vessel and the outer bouke-ami bamboo.

Allow time for the fish to settle into a rhythmic circling of the light. If necessary, the light
can be dimmed to about one-quarter of its full intensity, although care should be taken not to
reduce the light too much otherwise big fish may rush in and attack the fish cluster.

Give the order to close the net. The net should be closed at a smooth and steady pace to avoid
spooking the fish by making any unnecessary sounds.

After the net has completely closed, draw the forward and aft ends together and prepare to
scoop the fish into the ice-box or bait tank.
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Anchor rope secured at bow of
net boat. Two all-around mast
lights (A and B) and a side light
(C) turned on to aggregate fish

N

e e

Aft master light (A)

Side light (C) — Aft master light (B)

Commencement of netting operations

1. Anchor rope shifted amidships 2. B turned off and A shifted to port side

3. Only C turned on 4. C dimmed and slowly moved to centre of net
drawing aggregated baitfish
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Bouke-ami with two bright overhead lamps and
an underwater light

Position an all-around white light as high as possible on the vessel where it can best be seen. The
second light should be a shaded lamp with its beam directed at the sea surface on the side of the

vessel opposite to where the netting will be carried out. The underwater light should be streamed
behind the vessel, preferably above an underwater pinnacle.

Two overhead lights
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Two overhead lights

Below are the procedures for carrying out bouke-ami using two bright overhead lamps and one
underwater light.

. Draw the underwater light closer to the stern of the vessel.

. Relocate the topmost all-around light to bulwark level and allow the fish school time to settle
into an orbit around the beam of the repositioned light.

. Turn off the all-around light and give the fish time to settle into an orbit around the remaining
lamp and the underwater light.

. Move the underwater light to the side of the vessel opposite the net and turn off the remaining
overhead lamp.
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Slowly dim the underwater light to three-quarters of its full intensity. Looking at the surface
of the water and through a portable underwater viewing scope ensure that the fish school
has gradually settled into an orbiting circle with no aggravation from bigger fish. Dim the
light again to about half of its full intensity so that the outer perimeter of the orbiting fish has
closed enough for net setting.

If a dimmer switch is not connected to the system, then slowly draw the underwater light
close to the vessel, giving the fish time to form into another orbit. Turn on a red overhead
shaded lamp and turn off the underwater light.

Give the school time to get back into an orbit again.

Give the order to set the net.

Once the net has settled, lift the underwater light to about 0.5-1.0 m (1.6-3.3 ft) beneath
the sea surface, then dim the lights again to about one-quarter of their full intensity or just
enough so that the orbiting fish are drawn closer but not too close to engulf the light and

cause a blackout

Slowly manoeuvre the light so that it is three-quarters of the distance between the vessel and
the outer bamboo of the bouke-ami (do this for both the red lamp and the underwater light).

Allow time for the fish to settle into a rhythmic orbit.

Give the order to close the net. The net should be closed at a smooth and steady pace to avoid
spooking the fish by making any unnecessary sounds.

After the net has completely closed, draw the forward and aft ends together and prepare to
scoop the fish into the ice-box or bait tank.
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5. Net closed after fish has resettled under the light

Small-scale fishing techniques using light: a manual for fishermen




Chapter 4: Night fishing methods using lights

Net setting procedures

Before carrying out bouke-ami, the boat must be positioned broadside to the current. To do
this, the anchor rope must be relocated from the bow and be secured amidships. If there is no
Samson post amidships to tie the anchor rope to, the anchor rope can be bridle-hitched and
connected fore and aft.

Shifting the anchor rope amidships will cause the current to act squarely on the belly of the
net so that when the net is hauled in, the anchor rope can be eased off, which makes it easier
for the crew to haul the net in.

Unfurl the net while pushing the bamboo frame out onto the water’s surface and adjust spring
ropes so that the frame maintains its rectangular shape.

Push on the fore and aft bamboos to set the net outrigger away from and parallel to the vessel.

Simultaneously pay out slack on the net so that it does not bind the outrigger as it is pushed
away from the boat.

Simultaneously maintain a slight tension on the forward and aft spring ropes so that the
bamboo frames maintain a rectangular shape as the net is paid out.

Connect extension bamboos at the end of the first length.

When the outrigger has reached an appropriate distance away from the vessel, tie off the
spring ropes.

Release the sinker edge of the net and pay out hauling lines quickly so that the bottom edge
of the net sinks to the sea bottom quickly.

Maintain vigilance on the spring ropes as the current may catch the net in its drift while the
vessel is swung into position by the force of the current acting on the net.

After the net has settled wait for the order to haul.

Net hauling procedures

When the order is given, the net should be hauled in at a steady pace with a minimum of
disruption and noise so as not to spook the fish.

As the bottom edge of the net is hauled, the extension bamboos should be gradually shortened
to maintain a deep vertical belly in the net. Care should be taken not to shorten this too
quickly because rapidly closing the outrigger toward the vessel may spook the fish.

As the distance between the outrigger and the side of the vessel decreases, the crew should
close oft the sides of the net as soon as possible.

After the sides have been closed off, the outrigger distance can be reduced at will.

Simultaneous to all of the above actions, tension should be kept on the spring ropes so that
the net closes in a rectangular formation.
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. Turn on the amidships shaded lamp overhanging the water.

. The fore and aft ends of the net can then be drawn together to gather the fish school under
the light and the fish scooped into the ice box or bait tanks.

Common problems encountered during bouke-ami operations

Net does not close squarely

This problem mainly occurs when the net is being hauled with a current running parallel to the
lie of the vessel, or when the hauling team does not work in coordination when hauling in the net.
To avoid this:

. Haul in the net close to, or at the peak of, high tide or at the lowest point of low tide; or
. Anchor the vessel with the anchor rope lying abeam of the vessel and into the current so that
the current broaches the net at right angles, swelling the net’s belly away from the vessel. The

team should then haul in the nets steadily (when the signal is given) while the anchor rope is
slacked to keep the net vertical below the main bamboo floater that runs parallel to the vessel.

Current

&

Skewed net formation

Overhead lights turned off

Underwater light with aggregated fish
in the centre of the net

Net too heavy to close

This generally occurs when a strong current bears down at right angles to the net’s belly. In order
to reduce the force acting on the net when hauling, the anchor rope, which should already be
positioned abeam of the vessel, should be eased off slowly in coordination with net heaving. Care
should be taken not to slack the rope too fast as two problems can occur: 1) the net’s belly may
rise up towards the vessel if the formation bamboos are kept rigid, or 2) the net will pass under
the vessel’s hull if the bamboo formation is reduced while the net is being hauled in.
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Net belly rises up towards the vessel
when hauling

If the anchor rope is slacked too
quickly, the vessel will bear down
quickly on the net causing the belly
to rise and scatter the bait from

both ends.

To avoid this, the person(s)
responsible for slacking the anchor
rope should make sure the angle
of the net hauling rope is around
45° to the side of the boat. Ideally,
the net should hang vertically
downwards parallel to the boat until
the deep end of the net is lifted off
the bottom.

Current pushing on
the net belly
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Net belly being reduced at the
anchor rope is gently slacked

Current

Net belly reducing in size away from
the boat then rising towards the boat
scattering the bait
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Bait scatters haphazardly while reducing the school cluster
diameter or when closing the net

This mainly occurs when the aggregating light connected to the dimmer switch is turned down too
quickly or too low. Large predators tend to dart in at this time to attack the aggregated fish. In some
circumstances, it is difficult to prevent predators from attacking the target fish regardless of what
measures are taken; however, the basic procedures to prevent this from happening are to gradually
dim the lights one stage at a time and observe the behaviour of the aggregated fish as their orbiting
circle reduces in size. If predators begin to charge in, move the lights back up to the previous stage
and, if the cluster does not get disturbed again, begin setting the net.

After the net has settled, lead the aggregated fish into the entrapment area. Then, reduce the light once
more, making sure that the fish school orbits in formation. Then, give the order to haul the net in.

The best approach to use for entrapping fish depends on the level of experience of the skipper and
his crew.

C. Small-scale basnig lift net method

Basnig fishing originated in the Philippines and is still primarily a technique used in large-scale
fishing efforts to catch offshore pelagic fish such as scads, tunas, mackerels and anchovies. Fishing
is normally carried out overnight from early evening to early morning from boats that hold a crew
of between 20 and 30 men who pull up a submerged bag net. Gaslights or high-powered electrical
lights are used to aggregate fish.

This method is similar to large-scale bouke-ami where lights, big nets and a large crew are required
to carry out the operation.

For small-scale operations, the basnig technique was modified to target smaller pelagic species
normally caught using bouke-ami. Fishing boats range in length from 7-12 m (23-40 ft). The
basnig lift net is down-sized to 10 m (33 ft) on the sides and 6 m (20 ft) in depth. A six-man crew
is required.

Hauling ropes

‘76m

10m
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Positioning the lights

The same positioning of lights for small-scale bouke-ami can be used for small-scale basnig fishing,
although some understanding of how the original basnig method works will give fishermen ideas
for ways to position lights.

The lights for large-scale fishing operations are positioned on both sides of the vessel from bow to
stern. The main rows of fishing lights are directed towards the sea surface with the exception of two
or three lights plus the normal ships lights, which can be used as all-around lights. All lights are
turned on at sunset.

Bright lights

Bamboo davits

Pulleys

Sinkers
Cables or ropes

Basnig net

When a sufficient number of fish have aggregated, the lights are turned off gradually one at a time,
from the centre lights on both sides to the bow and stern, leaving only the lights at the bow and
stern. The net is then set and lowered to a depth based on the observations of the fishing Master,
and left to hang while all the lights are gradually turned back on, one at a time, to position the school
directly under the vessel again. When the school has settled under the vessel, the lights are again
turned off, one at a time, although this time from the bow and stern to the centre until only the
centre lights on both sides of the vessel are left on. After checking the fish school again, the order
to haul is given.

The same system can be used for small-scale basnig operations if the fishermen have sufficient
lights; otherwise, the lighting system for bouke-ami can be used.
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Setting and hauling the basnig net

There are three main
methods of setting up
the net boat for basnig
fishing. If a monohull
boat is used, it must be
rigged with extended net
hauling booms on one or
both sides of the vessel.
The extension of the
booms on either side has
to be within the same
width as the net.

Bamboo

Hauling rope

Light

Basnig net

Hauling rope

If two boats are used, the
hulls can be tied together
(like a catamaran) with
the gap between the
hulls as wide as the
width of the net; or,
the net boat can have
one or two outriggers
spaced away on one or
each side of the hull
to accommodate the
width of the net. The
outrigger(s) should be
strong enough for two
or three men to stand on
and work from.

Basnig net
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Bamboo

Outrigger

Outrigger

Hauling ropes = |

Basnig net

Ideally, just before netting begins, the anchor is pulled up, and the entire operation is carried out
while the vessel drifts with the wind and current. Fishing on the ocean side of the reef is done
without using anchors. Sometimes a sea anchor is used to control the vessel’s drift so that it is in
time with the drift of the net. However, if a ground anchor is used instead, then the anchoring
procedures and actions taken with the anchor rope during hauling are similar to those used in small-
scale bouke-ami.

Immediately before baiting, the anchor rope should be secured amidships. During baiting, if
a running current affects net hauling, the anchor rope should be gently eased so that the net is
hauled straight up instead of at an angle.

At the point where the light is brought to the stern of the vessel, it should be kept at a distance with
a long pole and dimmed to two-thirds of its full intensity while the net is deployed. The net should
be stretched across the open space between the main boat and outriggers or catamaran and allowed
to sink to the bottom, or to a depth ordered by the fishing Master.

Once the net has settled, the dimmed light should be drawn in gently and positioned over the side
of the net boat. This light should again be dimmed to one-third of its full intensity and, based on
the judgement of the fishing Master, can be dimmed further to reduce the fishes orbiting range. The
same precautions mentioned for bouke-ami apply here as well.

If there is no dimming switch, then a red light with a lamp shade is just as effective. This light
should be extended out to the centre between the main net boat and outriggers or catamaran after
the net has been set, and after the white light has been extinguished.

When the aggregated fish have settled into a rhythmic orbit within the beam of the dimmed light
(or red light), the signal is given to haul in the net. Hauling should be carried out with ease and with
as little sound as possible so as not to spook the fish.
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Some fishermen prefer to also use fine chum bait in the centre area of the net in order to keep the
fish preoccupied while the net is being hauled in.

While hauling, the person(s) in charge of the anchor rope should keep an eye on the net hauling
ropes to ensure that they are being pulled up vertically. If the anchor rope needs to be slacked off, it
should be done gently and should not allow the vessel to drift off the net.

Once the sides of the net have fully enclosed the fish, the net depth should then be reduced and
the outrigger sides of the net should be moved across to the net boat. The fish can then be either
scooped out of the net for storage in ice boxes or, if they will be used as live bait, be gently scooped
up in buckets and released into the bait tank with fresh circulating water and a dimmed light to get
the fish to orbit within the tank.

D. Gillnetting with lights

The most common way of using gill nets is to set them as anchored or floating nets. These are left
out for a period of time and then hauled back in. In some areas, gill nets are set as drifting nets
across the path of running fish schools, or they are set to surround running fish schools (similar to
purse seining except the bottom of the net is not closed). Gill nets are also used to catch bottomfish,
although this chapter only discusses gill net fishing for midwater species such as scads, garfish,
flyingfish and mackerel. Gill net mesh sizes range from 50-76 mm (2-3 in) (when the mesh is
stretched), depending on which species fishermen are targeting.

Recent innovations, such as using lights with gill nets, are becoming popular in some parts of the
Pacific. Instead of using gill nets for passive fishing, they are purposely set and hauled to catch fish
aggregated by bright lights at night. The nets are not left out for long periods where the majority of
fish get gilled and eventually die before being brought onboard. The nets are spontaneously set to
attract fish as they aggregate in sufficient numbers. When brought on board, more than 90% of the
catch should still be alive, albeit a bit ruffled from being gilled.

Gill nets should be used responsibly and in accordance with national regulations. They should not
be used during spawning aggregations of species vulnerable to being caught by this method.

Hanging qill net fishing using lights

Fish caught in gill nets are usually kept for domestic consumption or are used as dead bait for larger
pelagic fish, but are not kept as live bait unless they are used as soon as they are removed from the
net. The lighting system to aggregate fish can be the same as for bouke-ami and basnig fishing, or it
can be much simpler by using only two lamps: a bright overhead white light and a red light.

Gillnetting for midwater species can be done in inshore waters or on the ocean side of reefs. When
gillnetting in inshore waters, the anchoring position should take into consideration the direction of
the current, just as with bouke-ami and basnig fishing.

The same lighting principles are used here. At sunset, the all-around white lights should be turned
on. Fish should be given time to aggregate the fish. When a sufficient number of fish have aggregated,
a lamp shade is added to one of the white lights to direct the beam to the side of the vessel, or
the underwater light dimmed slightly, and the rest of the lights turned off, thus bringing the fish
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closer to the boat. Before netting begins, it should be determined if the current is strong. If it is,
the anchor rope should be shifted amidship, as in bouke-ami and basnig fishing, otherwise it can
be left alone.

Overhead lights

NI
W\ &
2

Y =

Anchor rope

Underwater light /

When the fish have
aggregated closer to the
vessel the net is unfurled Overhead lights
and allowed to stretch turned off

to its maximum depth.
A shaded red lamp is
then turned on, or an
underwater  light is

dimmed very low, and L - Underwater light at
the shaded white light - - maximum brightness
turned off. Gillnet =~ Fv

Sinkers

Underwater light
dimmed very low
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The net is left in the water for about 10-15 minutes before it is hauled in and the gilled fish removed
for storage in the ice box. In most instances, after the first haul, larger pelagic fish such as barracuda,
Spanish mackerel, trevally and sharks will arrive in a feeding frenzy. The bright white lights are then
turned on again and the lamp shade removed to allow the remaining fish to move off into a larger
area near the vessel to aggregate once again.

This exercise can go on several times during the night until the required amount of fish is caught
or until the net is in danger of being damaged by bigger predator fish. If the current is strong,
heavy sinkers can be used to weigh the net down so that it doesn’t run with the current and lies at
an angle to the surface. The length of time that the net is in the water depends on the experience
and observations of the fisherman. It is important not to leave the net in the water for too long,
otherwise, larger pelagic fish will attack the gilled fish and damage the net.

It is best to fish in depths that are about the same as the gill net’s length; in offshore waters hanging
net lengths between 5 m (16 ft) and 15 m (49 ft) are sufficient for catching scads, garfish and
flyingfish. A sea anchor must be used in offshore waters with this method.

Gill nets with lights and sea anchors in offshore waters

In some Pacific Island countries, flyingfish are caught using a fast boat, a bright spotlight and
a scoop net on a long handle. As the brightly lit boat speeds through the water it spooks the
flyingfish, causing them to flee. When they do this, they often become airborne and this is when
they are scooped with a handheld scoop net. This fishing method is effective on moonless nights
and requires a boat that is easy to manoeuvre, has sufficient fuel capacity, and a fisherman who is
skilled in both handling the boat and scooping the fish at the same time.

A more passive method is setting a drifting gill net at night with lights attached to it. This method
catches flyingfish as well as other fish such as scads, mackerel, sardinella, and garfish. In offshore
waters, it would be advantageous to use one or more small sea anchors to slow the net’s drift in
order to keep its rectangular shape. The sea anchor used for this purpose is similar to the one found
in life rafts, and is usually made of denim cloth or a strong material that measures 500 mm (20 in)
in diameter at the opening, tapering to an apex of 100 mm (4 in). The length is 1,000 mm (39 in).

Below are several ways to use sea anchors and lights with drift nets.

Method 1:  Connect one sea anchor at the up-current end of the net so that the net lies and drifts
with the current. Place a floating light at this end, another light in the centre of the
net, and yet another light at the end of the net. Some fishermen position their lights
one-quarter of the way in from the sea anchor end, another in the centre, and a third
anchor three-quarters of the way from the sea anchor end. Sometimes the net is set
this way to allow the loose end of the net to gradually stream down current.
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Method 3: Connect a sea anchor at both ends of the net and then connect a third sea anchor in

the centre. It is best to position a light at both ends of the net and one in the centre to
monitor the movement of the net ends.
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Note: In Methods1-3, after the net has been set, the net boat can drift off while the fishermen
engage in other activities or relax for half an hour or so before hauling the net back in. A light
should always be kept in the water while this is being done to continue aggregating fish so that

after hauling and removing the catch, the boat can move up to the light and reset the net again.

Method 4: Tie one end of the net off the bow of the boat and the other end to the mooring line

of a sea anchor. Drift along with it with one light at the point where the net is tied to
the boat, another light one-third of the net length, and a third light two-thirds of the
length of the net from the sea anchor end. The rope frames of the net should be strong
enough to take the forces acting on the net. The sea anchor’s size should match the
boat’s length. In most instances this method is carried out in calm weather and very
rarely in moderate to rough weather.
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Fishing boat with two
overhead lights tied
up to gill net
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E. Offshore handlining and jigging with lights

The handlining and jigging methods described in this section are adapted from daylight fishing
techniques. Several minor but distinctive changes are made to day fishing gear to make it effective
for night fishing.

As with all fishing activities, the fisherman’s knowledge of fishing grounds, habits and behaviour of
target species, environmental conditions, and the type of fishing method to use are of paramount
importance for successful night fishing. In many cases, inexperienced fishermen have tried the right
methods but at the wrong time or wrong place, and then concluded that the fishing method didn’t
work or that there weren’t any fish in the area.

This section highlights some of the conditions needed for successful handline fishing and also

describes the different types of night handlining methods that are used with lights.

Target species are mainly tuna (bigeye, yellowfin and skipjack), billfish (marlin, sailfish and swordfish),
wahoo, barracuda, mackerel, mahimahi, pike, scad, squid and oilfish. Sharks, opah, albacore tuna and
pomfret are also caught but they are not typically target species.

Fishing grounds for offshore handlining

The fisherman’s choice of fishing ground for handlining depends on the species of fish he is after,
his knowledge of the seasonal occurrence of his target species, and the target species’ feeding habits
and behaviour. The easiest way to select good fishing grounds is to seek out traditional or experienced
local fishermen who can direct you with the point of a finger. But this information may not always
be forthcoming. Most fishermen guard their knowledge of good fishing areas with a passion.
Therefore, a fisherman needs to have basic knowledge of the sea and the places that will most likely
have fish. He needs to 1) know the ideal sea conditions and temperature for fishing; 2) identify areas
where eddies and upwelling occur; 3) know the locations of seamounts, underwater spurs, openings
and passages through the reefs, and river and creek outlets; and 4) know the direction and strength
of ocean currents that run through the fishing ground.

Relating the current to bottom topography, river and creek outlets, and reef passages can also give
the fisherman an idea of where an eddy or a localised upwelling may occur. Eddies mainly occur in
the lee of seamounts, while a localised upwelling can be found above seamounts or somewhere along
the rise of the bottom topography toward an island.

Baitfish aggregate in a tight group just off disturbances such as eddies and upwellings, with bigger
fish not far away. If a fisherman finds baitfish, then he has a good chance of finding larger fish
nearby. Using live bait is one of the best ways of catching larger pelagic fish.

Fishing times for offshore handlining

Most fishermen have their own ideas of when it’s best to go handlining, but the environmental
factors that should be taken into account include the moon phase, ocean current, tide, time of day,
water temperature, water clarity and water colour.

In most cases, target species can be caught during the day as well as at night. However, during the
day fishermen need to find a way to attract the fish to where they are, chase after fish schools, or fish
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randomly in areas that the target fish are known to frequent. The exception to this is fishing near
a fish aggregating device (FAD). A FAD acts as an offshore focal point where baitfish aggregate,
thus attracting larger pelagic fish.

At night, bright lights on a drifting boat or platform work well to aggregate fish. The bright lights
attract tiny marine organisms that in turn attract filter feeders that are fed on by larger pelagic
species. The best way to night fish is to position the boat at the fishing ground in the late afternoon
when handlining and chumming can be done. Just before dusk, the bright lamps are lit.

The rising and falling tide greatly influences fishing. The ideal time is during a rising tide between
late afternoon and midnight. Some fishermen only fish during a rising tide, rest at slack tide, then
do another stint of fishing on the morning rising tide. Fish are typically most active from 2200 hours
to 2300 hours, before slowing down around midnight. Bigeye tuna, yellowfin tuna, albacore tuna,
barracuda and Spanish mackerel are some of the species that can be caught under these conditions.
Fish become active again at around 0300 hours until daylight. During slack tide, fish can still be
caught but not as easily. There are always exceptions and there are no hard and fast rules about
fishing times. The times mentioned here are based on the authors’ experience and are meant to be
a starting point.

Night jigging methods

The methods highlighted in this section can be used to catch large pelagic fish as well as baitfish.
The size of the target fish will depend on the size and strength of the gear used.

The main features of all night fishing gear are that most have some form of illumination in the
rigging to attract fish. These include glow beads, glow tubes, light sticks, reflector tapes, reflector
skirts, and miniature lights. The live bait method and the chum bait method depend mainly on
the target species’ sense of hearing and smell, whereas most baitless jigging methods depend on
attracting the fish’s visual senses with lures that look like baifish and are easily seen in the dark.

Live baitfish jigging with plastic strip lures and chicken feathers

One of the best ways to catch large tuna is to

use live bait. Baitfish are jigged using 15-30 kg Glow bead

(33-66 1Ib) test monofilament line and small “J”

hooks (size 4/0) with pink or blue plastic strips Hook
or chicken feathers attached. Shiny strips and _—
glow beads are added to the lure to reflect Luminescent

tube

light, this making the lures effective for night
fishing. Normally, two hooks on separate trunk
lines are used. A sinker or underwater light
is attached at the connection where the two
trunk lines meet the mainline. These artificial
lures are lowered to a depth of 20-100 m (66—
328 ft) where the mainline is jigged (jerked Feathers
upward). Baitfish are usually fished for at

depths around 20-60 m (66-197 ft) as it gets Glow bead
later into the night.

Binding twine
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Sabiki jigs consist of a trunk line with three to six
or more branchlines. Sabiki is a Japanese expression
for bait attractant so the rigs are set up to attract
and catch baitfish for use as live bait. However, in
the Pacific Islands, these small fish are also delicacies
that are consumed by the islanders.

Underwater light

An ideal way of using this type of rig for night
fishing is to use an underwater fishing light, such as
an AA battery-powered light, at the end of the rig
instead of a lead sinker, or at the top of the rig with a
sinker at the end. Water-activated disposable Micro
LED flashing lights can also be used with sinkers.

Luminous
threads

Underwater light Sinker

The light attracts fish and helps to illuminate the glow
parts of the lures. Luminous beads and dried fish skin
are used as a hood to cover the hook shank. Night
jigging rigs are usually constructed with fluorocarbon
line that is almost invisible in the water at night. The
hook shanks are normally covered with dried fish skin
and shiny skirt threads with a luminous bead head
Swivel that glow in the dark. The luminous parts are always

“charged” under a light before being deployed.

Dried fish skin

Micro LED

flashing light Sabiki rigs are made with components of various sizes

in which the hook and line used in a single rig are
chosen to match the size of the target species. Rig
matching sizes range from a US size 16 (Jp size 2) “J”
hook on a 2.3 kg (5.1 Ib) test branchline connected to
a4.1 kg (9 Ib) test trunk line to a US size 4 (Jp size 12)
“J” hook on a 4.1kg (9 1bs) test branchline connected
to a 7.3 kg (16.1 1b) test trunk line. Custom-made rigs
with larger components can be used for larger size fish.

Rigs can be constructed to catch bait as small as 5 cm
(2 in) or they can be constructed for catching larger
species such as skipjack tuna, mackerel tuna, small
yellowfin tuna, scads, garfish and trevally. For normal
Sinker night bait fishing, these jigs are cast into a school of
baitfish and slowly retrieved; or they are deployed
vertically to a specific depth then jigged back slowly

until there is a strike.
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Jigging rod rigs are mostly used to catch
larger fish such as yellowfin or bigeye
tunas, oilfish, billfish, skipjack, rainbow
runner, frigate mackerel or pomfret. The
construction of the lure is not unlike that of Mainline
a single sabiki lure except that the hook and
branchline are bigger. The hook, branchline
and mainline sizes are stronger mainly to
target larger pelagic fish. When using two

hooks to a mainline it is best to have a 5
manual or power-operated reel to haul the
fish in, otherwise only one lure is sufficient

for handlining.

Jigging rod with
lead sinker

)

Lure with glow
bead and shiny

threads

Trunkline —\
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Underwater Micro
LED fishing light

Fishing is normally carried out
at depths of around 20-100 m
(66-328 ft) depending on the
aggregation of baitfish and the
time of the night. Just after sunset,
deeper depths are fished but as the
night progresses and more bait
aggregate around the light, jigging
is done at shallower depths.

The rod jigging method works well
with the chum bag method. The
two fishing methods are usually
done simultaneously from opposite
ends of the boat.
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Chum bag (scatter bait) method

The chum bag, or scatter bait fishing method, is a modification of the traditional drop-stone fishing
method used by most offshore mid-water fishermen in the Pacific Islands. It is an improvement on
the palu-ahi fishing method, which is the Hawaiian adaptation of the drop-stone method.

The principle behind the drop-stone method is to wrap chum bait and a baited hook to a rock with
a leaf. The rock is used as a sinker to take the parcel to the desired depth where the chum is released
by tugging on a slip knot used to tie the parcel together. The chum bait floats (scatters) downcurrent
to attract fish to the baited hook at the end of the mainline.

The stone sinker then falls loose and sinks. while the baited hook floats free with the scattered chum
bait and dangles downcurrent where fish will strike. A new stone and leaf are required for each

attempt, which can be limiting if fishing for many hours because it entails having to carry loads of
rocks and leaves on every fishing trip.

Drop-stone fishing gear

Preparing the bait parcel

Baited hook is placed
on stone...

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

777

< /)

LAL]
HASH D

... and more wraps taken
until a tight package is formed.

A loop of line is pushed ...and then worked along to the edge
below the wraps... of the stone until it is held firmly
in place by the pressure of the wraps.
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Palu-abhi fishing gear

Mainline passes Swivel connecting

through swivel eye " trace to mainline

Cloth stitched into
swivel eye

Bucket containing 500 m

of 35 kg test Dacron liine Short tie connecting
sinker to swivel

1-2 kg flat lead weight

25-30 cm square denim or
other heavy cloth

6 m trace of 50-60 kg

/ nylon monofilament

End of mainline left outside

bucket, with a loop formed

at the end ready to attach
extra line or a float if

necessar .
y Mustad tuna circle

hook size 13/0—16/0 or
equivalent

Swivels are pulled against each other; Coiled trace is placed Package is folded up,
weight is placed in centre of cloth, and under weight. Bait and swivel corner last.
trace is coiled. chum are placed on top

of weight.

@

Mainline is wrapped around Keeping the loop in place, A second loop is mdae in the
package several times, then more wraps are taken at mainline and used to tie a slip
formed into a loop. right angles to the first. know with the first loop.
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Chum bag fishing gear

Modification of the drop-stone fishing method to the chum bag fishing method includes:

. Replacing the leaves with a black cloth
cone bag approximately 450 mm (18 in)
in length by 200 mm (79 in) in mouth Snap

diameter.

Flexible
. Replacing the stone sinker with a 1 kg wire
(2.2 1b) lead sinker, with a swivel at both
ends.

. Coiling the 20 m (66 ft) trunkline on a
wooden or hard plastic slat approximately
125 m (410 ft) x 75 mm (3 in) x 12 mm .,

(0.5 in).
AN

This modified gear relieves the fisherman from
having to carry large supplies of flat rock and
leaves to the fishing ground each trip, and gives
the fisherman limitless attempts to attract fish
to the fishing area provided he has enough
bait. The chum bag also holds more chum
depending on the size of the bag used. This
method is effective for daylight operations
as well and when used during night fishing,
pelagic species are drawn to the bright o .. o
surface and underwater lights as well as the /

chum bait released using this method.

Fill bag with chum bait

Close off chum bag
mouth with a flexible wire
attached to snap

Insert baited
hook and
branchline slat

Flexible wire
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Chapter 4: Night fishing methods using lights

Chum bag fishing operation

I. Deploy the chum bag. 2. Pay out a /
lot of slack
while the bag <
sinks. >

4. Jerk the ‘
3. Hold onto the mainline to ‘
Iine.at the release the
desired depth. flexible wire
closing off the j‘j
bag mouth.
=

—

5. Jiggle the bag so that the branchline 6. Let the branchline unravel itself from the
slat and chum bait can float free holding slat and float free with the chum
from the bag. bait downcurrent.
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