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HAND-JIGGING FOR CUTTLEFISH AT VIZHINJAM WITH A NOTE ON
MODERN SQUID JIGGING

K. PRABHAKARAN NaIr

ABSTRACT

At Vizhinjam on the southwest coast of India almost the entire catch of the cuttlefish Sepia pharaonis is taken in a modified type
of hooks, the hand-jigs, The hand-jig consists mainly of a stall iron rod with tires of hooks and a long monofilament line. The
baited jig is operated on the sea bottom from a catamaran and normally one cuttlefish is taken per haul, A brief note on the

modern squid jigging as practised in Japan is also given.

INTRODUCTION

Though squids and cuttlefish are obtained as a by-
catch in the Jandings by shore seines, boat seines, hooks
and lines and trawl nets all along the Indian coast,
* hand-jigging* is employed exclusively for cuttlefish
at Vizhinjam (Trivandrum). Almost the entire catch
of cuttlefish landed at Vizhinjam is taken by modified
hooks (jigs), and a small portion in hooks and lines.
Since both these types of gear are takem in the same
craft (catamaran) and operated in the same fishing
ground, the combined catch is recorded under the gear
category ‘ hooks and lines®’. However, it is estimated
that over 959 of the cuttlefish taken in hooks and lines
at Vizhinjam are got by hand-jigging. This fishery
has developed during the last decade.

The hand-jig, so named becanse of its general simi-
larity to a typical squid jig baving one or more circles
of hooks attached to a wooden, metal or plastic shaft
tied to a line, is purely a local innovation restricted to
Vizhinjam and some nearby fishing villages on the
southern part of the southwest coast of India where the
large-sized cuttlefish Sepia pharaonis is abundant.
While trawling accounts for almost the entire catch of
cuttlefish in the other parts of the Indian coast, trawl
fishing is not being attempted in this region because of
the uneven nature of the sea bottom.

Locally known as nangoora choonda, literally meaning
¢ anchor hook °, because of its resemblance to a grapnel,
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the hand-jig has mainly three parts: a thin rod with
two or sometimes three tiers of hooks, another rod
with a weight attached to it, and a 40-60 m long line
tied to the latter. The first rod is a piece of umbrella
rib about 30 cm long and tied to its one end in a circle
are 4 or 5 hooks of No. 9-12 (Plate IB). About three
centimetres above this circle, there is another circle of
similar hooks. Above this there is a still larger single
hook of No. 7 or No. 8. The free end of the rod is
tied to a long plastic monofilament line. About 150
cm above the rod, another smalf rod 30 cm in length is
attached on the line parallel to it. An iron weight of
about 100-150 g is tied at the middle of this rod with
a 30 cm string. The long line is wound on a wooden
line holder (Plate TA).

The description given above is of a typical hand-jig
but in the jigs used by fishermen, though the basic
features are the same, there may be small variations
in the size and number of hooks, length of the rod, size
of the weight and the length of the long line.

The hand-jig is operated from a catamaran during
daytime, After reaching the fishing ground, bait
fishes are caught by using hand lines with small hooks
(No. 16). For catching the bait fishes, baits such as
pieces of small squids, arms of cuttlefish or small fishes
are taken when the fishermen stari their fishing trips.
The bait fishes generally obtained are small fishes such as
Nemipterus, sardines, sciaenids, carangids, Chirocentrus
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and ribbon-fish. The fish is cut into small pieces and a
piece is either pierced through on the single hook or
tied to the rod with a very thin thread, If the bait
fish is small, its head portion is hooked on to the single
hook and keeping the fish along the rod its tail portion
is tied to the rod.

- The baited jig is lowered into the water, releaging
the required leagth of the line. When the weight
touches the bottom, the fisherman sitting on the cata-
maran holds the line in the hand or sometimes on the
toe. The baited jig will be lying in a horizonta! position
on the bottom, away from the weight. Since the latter
is tied to the second piece of iron rod, the jig is enabled
{0 move freely, staying clear of the line without any
entanglement. Usueally two units are operated by a
person, with one on either side of the catamaran, and
likewise two or even three persons conduct fishing
simultaneously from a catamaran, except the person
steering the craft who uses only one unit of the gear.
The cuttlefish, on seeing the bait, entangles it with all
its arms trying to pull it and this is felt on the line by
the fisherman operating the hand jig. The animal has
the habit of holding the prey or bait with all its arms
and clinging firmty to it unless disturbed stronmgly.
This habit is taken advantage of in the fishery by hand
jigging. When the heaviness of the cuttlefish holding
or pulling the bait is felt on the line, the line is gently
lifted up for a short while, and after making sure that
it is still holding the bait, the line is given a sudden
jerk. With this the cuttlefish in hooked on one or
more of the hooks of the jig (Plate ID), The gear is then
slowly hauled up and when the cuttlefish reaches near
the surface, it is collected with a small scoop net. .Once
out of water, the cuttlefish may drop off the jig but the
scoop net prevents such escape. Sometimes the cuttle-
fish may not be hooked at all but it will cling to the bait
until it is hauled up and collected,

In most cases, only one cuttlefish is taken in a haul
but when a school of them happen to be around the
jig, more than one and sometimes upto three or four,
incleding one clinging on to the weight, are taken in a
single haul, though such instances are rare. The
magnitude of the catch depends on the availability of
cuttlefish in the fishing ground ; however, on an average
10-20 cuttlefishes are taken on a day's fishing. T
good seasons the number may go upto 100 or even
more per catamaran per day.

Normally the fishing is done 5 to 7 km away from
the shore but sometimes upto 10 km, especially in the
summer months of February to April when the water
is clear and the cuttlefishes migrate to .deeper waters,
The usual range of the depths of operation is 30-50 m
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but sometimes fishing is done upto 60-75 m. The
fishermen go for fishing early in the morning and return
in the afternoon. Since the hand jig units are taken
for fishing along with hooks and lines, the duration of
fishing depends on the period of combined fishing,
which may last for 5-6 hours.

After bringing the catch to the shore it is auctioned
to the agents of export firms or to private persons who
extract the mantle, clean them and sell them to exporters.
Women of the fisherfolk are engaged in removing the
head, cuttlebone and viscera, The mantles are skinned,
cleaned, washed and kept in ice until the lot is taken
in refrigerated vans to the processing planis. The
head portion and the nidamental glands are sold for
local consumption, while the cuttlebones ate collected
for export.

SQuID JIGGING

Because of the rapid strides squid jigging has made
in the commercial fishery, much has been written in
recent years about this type of fishing, The literature
provides a good source of information, and the present
review is largely based on the following publications :
Ben-Yami (1976), Hamabe er al. (1976a, 1976b, 1981),
Hamuro and Mizushima (1976), Kasahara and Nasumi
(i976), Ogura (1976), Ogura and Nasumi (1976), R.
Saito (1976), T. Saito (1976), Yajima and Mitsugi
(1976), Okutani (1977), Court (1980), Hurley (1980,
Jaunico (1980), Long and Rathjen (1980), Hernado
and Flores (1981) and Nelson er al, (1983). Of these,
particular mention must be made of Ben-Yami (1976)
and Hamabe et al. (1981) who give detailed account
of squid jigging. Many of the other references men-
tioned above are included in the FAQO Fisheries Reports
No. 170, Supplement 1, 1976 (Expert Consultation on
Fishing for squid and other Cephalopods).

Though squids are caught the world over as a by-
‘catch in a variety of gears such as trawl nets, set nets,
lampara, gill nets and purse seines, jigging with light
attraction system is practised exclusively for catching
squids. The Japanese have developed this type of
fishing, and are currently practising on such a Jarge
scale that over 709, of Japan's squid landings are
realised by jigging: The method has been evolved
based on certain aspects of the behaviour of squids.
Squids are easily attracted to a fast-moving bait or bait-
like object and on contact with it get entangled or often
they cling to it with their arms. Any escape bid by
sudden jet-propelled backward movement is prevented
by the numerous recurved hooks of the jig. Squids
are atiracted to artificial light and they aggregate close
to the illuminated area, As these habits are taken
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advantage of in this fishery, the jig is found to be a very
effective gear for squids.

Squid jigging in Japan in early times was with simple
pole and line jigs and hand-line jigs using pine-root
torches for light attraction and this meihod has re-
mained unchanged for many years. The beginning of
raodern squid jigging was marked with the progressive
replacement of pine-root torches by kerosene and
acetylene lamps and later by electric incandescent lamps,
with concomitant changes in the fishing gear and fishing
methods. Mechanised boats of 10-30 t displacement
using hand-line jigs and battery-powered lamps were
introduced in the 1930s for fishing in the inshore waters,
Further innovation was the introduction of serial jigs
(many jigs to a line), manually operated drums and line
reels. With the complete automation of the entire
fishing operation that followed, ocean going vessels
of 100-300 t or even upto 500 t started operating from
the 1970s. This has increased the operational range
of the vessels which enabled the Japanese to extend
the fishing operations beyond their traditional waters
to Australia, New Zealand, West Africa and the east
coast of North America.

The jig is so named because it is operated by jerking
or jigging {moving up and down}. A typical jig consists
of a shaft-like body or stem made of flexible plastic
and one to three circles of sharp barbless steel hooks
at the lower end (Plate IC). A steel rod or wire passing
through the shaft secures the hook rings to the shaft.
The rod has a ring at each end for the attachment of
the line. It is used as in angling, when the squid comes
up near the surface of the water, The hand-line jigging
unit consists of a 20-30 m line with a series of 15 to
20 jigs spaced at regular intervals and a weight at the
lower end. In this gear the line consists of short
sections tied to the upper or the lower ring of the jigs.
The depth of operation of the jig can be adjusted
according to the depth of concentration of squids, which
is determined by echo sounding. The operation of the
gear became more easy with the introduction of a hand-
operated drum to release and haul up the line and 2
roller for the line to move on.

The mecharisation of the jigging operations by the
Japanese has accelerated the pace of development of
squid fishery in recent t{imes. The main parts of an
automatic jigging unit are two drums or reels having a
single shaft that passes through a motor assembly, a
line with jigs and weight on each drum, two outboard
plastic rollers and a netted frame, The drum is oval
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in shape with six sides, so that the line when payed
out and hauled up has a jigging motion. The drums
are rotated by means of an electric motor of 1/4 to
1/3 hp. The different jigging units fixed on a boat
can be operated independently. The units are mounted
on the sides of the boat and when in operation they are
tilted outboard. The line is made of nylon monofila-
ment and its diameter varies between 0.8 mm and 2mm
according to the depth of operation. The line near
the bottom end has a lesser diameter than that near the
surface as the latter is subjected to more strain. It is
found that thinner the line the more will be the catch
because of less visibility, About 20-50 jigs are attached
to each line at intervals of 80-100 cm., A lead sinker
weighing 700 g-1 kg or sometimes more, is tied at the
lower end of the line to keep it vertical in the water.
Such a line with the jigs and sinker is attached by means
of & swivel to a 100 m long main line having a diameter
of 2 mm. The jig line, when payed out and hauled up,
runs through the roller. Each jigging unit is equipped
with a push button contro] box, and this arrangement
enables one man to control several units, thus reducing
the manpower involved,

The length of the stem ranges from 42 mm to 75 mm
though there are larger jigs. They are also of a variety
of shapes and colours. The colour of jig depends on
the colour preference of the squid species. In Japan
red and green coloured jigs are more common, though
other colours (blue, white, yellow, black, orange or
transparent) are also used. In California transparent
jigs were found to be very effective, followed by red and
pink, and green and silver were the least effective.

Squids are attracted by artificial lights fixed on the
vessel and they concentrate near the boundary between
the lighted zone of the water and the shadow of the
vessel, Therefore the position of this boundary zone
in relation to the position of the jigs is of great signi-
ficance, This can be adjusted by altering the height of
the lamps in such a way that the jigging lines enter the
water at or mear the boundary between the lighted
zone and the shadow of the vessel. While the bright
lights attract the squids towards the vessel the shaded
area between the vessel and the jigging line where they
congregate enables them to react to the motion of the
jigs. Generally (a row of mercury vapour lamps of
500-2000 watts or incandescent lamps of 2000-4000
watts are used. Though the latter are more commonly
used, comparative tests show that mercury vapour
lamps are about 2.5 times more efficient in converting
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PiatEL. A, Hand jig unit with line, weight, line holder and jig.
D. A cuttiefish cavght in a hand jig,

B. Hand jig. C, Different types of Japanese jigs.



CMFERI Burperiv 37 K. PRABHAKARN NAIR

PrateII.  A. A 43" mechanised vessel, Maije rigged for squid jigging with mounted lights and jigging units.
B. Arrangement of jigging units on one side of the vessel.  C.and D. Close up views of jigging unit.

E. A unit in operation,



electric energy into light energy. They also have a
longer life, but are costlier than incandescent lamps.
Of late, halogen lamps are being used in Japan and
they are found to be more efficient and durable,

The lamps are fixed in a horizontal line in the middle
of the ship between the foremast and the mizzen mast.
If the vessel is larger, two rows of lamps are kept above
the deck slightly inward, one on either side of the vessel,
Up to a certain level the catch increases with light
intensity and after that it decreases. This level is
refated to the size of the vessel, which is about 2500
watts per one ton displacement for vessels up to 15t.
Therefore the number of lamps and light intensity are
determined by the size of the vessel. A 100 t vesssf
may have 2 130 kW generator and 44 lamps of 2000
watts each, arranged in two rows. The light provided
on a typical 5.6 t vessel which operates in the nearshore
areas is three 2000W bulbs, three 1500W bulbs and three
1000W bulbs with a combined power of 13.5 kW,

On the fishing ground the presence of squid shoals
is determined by echo sounding. When the vessel is
positioned, a nylon parachute sea anchor is lowered
from the bow of the vessel allowing the vessel to slowly
drift with the current. To keep the vessel in proper
position a mizzen sail or spanker is rigged near the
stern ; this also reduces the rolling of the vessel and
the chances of the jigging lines getting entangled. The
lamps are turned on at dusk, Jigging is done when
squids are attracted towards light. The jigging unit
is tilted outboard and the line is payed out from the
drum, There is a depth control knob in the jigging
machine that enables the line to be adjusted to fish at
desired depth. There is also provision to stop the
machine automatically in case there is sudden entangle-
ment of jigs or line. While the line travels down, a
jigging motion is produced due to the oval shape of the
drums. Sometimes, after the line reaches the required
depth, it is havled up and lowered down several times
at short intervals. Finally the line is fully hauled up
at a speed of 60-75 m per minute. As the line passes
through the shoal of squids, individual pquids are
caught on the jigs. Passing over the roller as the line
is hanled up and wound on the drum, the squids get
unhooked or their arms and tentacles get disentangled
from the jigs, fall on the netted frame and slip into a
collecting basket, These are then washed, arranged
in trays and kept in chilled fish holds. Even the latier
processes are carried out automatically in some vessels
which are equipped with conveyor belts or water flow
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pipes to carry the catch continuousiy to the storage
place. '

Though fishing continues throughout the night, the
catches increase around midnight. Often the peak
is at about 0400 to 0500 hrs, and the high catch is
popularly known as the morning harvest. There are
fluctuations in the catch according to the phases of the
moon ; the best squid catches are obtained during
dark nights and high tides, The catches during a new
moon phase are invariably more than around full
moon. Strong currents, winds and waves adversely
affect jigging operations due to frequent tangles bet-
ween the lines and jigs of adjacent jigging units. In
such cases, only the alternate units are operated.

The advantages of jigging are many. Firstly the
method is comparatively simple. Since the jigging
machine is fully automated the manpower required is
very low. In hand jigging the expenditure involved
is not at all high when compared to other methods of
fishing, Any existing fishing vessel can easily be con-
verted into a jigger with simple outfits. This can be
done at very little cost and without making any struc-
tural changes in the vessel. Since jigging is done in
the night, other types of fishing can also be done from
the same vessel during daytime. As the squids taken
in jigging are fresh and without much damage, they are
suitable for processing.

Todarodes pacificus is the mainstay of the fishery in
Japan, followed by Ommastrephes bartrami and these
two species form more than 859 of the squids from
Japan's waters. In winter, jigging activity is at a
minimum, and during this time many of Japan's larger
vessels shift their operation to the southern hemisphere,
off Australia and New Zealand, Japan has also co-
operated with other nations by conducting feasibility
jig fishing and these efforts have shown that there are
good stocks of squids to sustain profitable fishing.
The important species of squids in these regions are
Loligo pealei and Illex illecebrosus in Newfoundland,
Hiex argentinus in Argentina, Nortotodarus sloami gouldi
in Austrslia, Nototodarus slpani sloani in New Zealand
and Dodidicus gigas in California and Mexico.

It is worthy of mention here that the Maysine
Products Export Development Authority, Government
of India, has recently taken some initiative in
attempting light fishing for squids, utilising the services
of a Japanese fishing expert. One 43’--mechanized
fishing boat has been rigged with four hand-operated
jigging units and a stick-held dip aet with separate
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light arrangement for both (Plate 11, A-E ; Fig, 1). The the sea conditions were not favourable. The results
experimental fishing was carried out off Cochin and of these trial operations, though only preliminary,
Vizhinjam. In Cochin, squids were obtained both in  indicate the possibility that squids can be taken by
Jigs and dip net and & maximum number of 100-150 Jigs and dip nets with light attraction, in spite of the

Fi16. 1. A type of dip net used in light fishing drawn up on board.

squids were caught in 2 night’s fishing for about fact that the trials were conducted when the squid
two hours (Yamasaki, personal communication). At  fishing season had almost come to a close and the moii-
Vizhinjam the attempts had to be given up because soon conditions had already set in.
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