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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 small 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 landings 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 taken in the same 
craft (catamaran) and operated in the same fishing 
ground, the combined catch is recorded imder the gear 
category ' hooks and lines'. However, it is estimated 
that over 95% 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 because of its general simi­
larity to a typical squid jig having one or more circles 
of hooks attached to a wooden, metal or plastic shaft 
tied to a line, is purely a local iimovation 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, 

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 small 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 lA). 

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 start 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, releasing 
the required length of the Une. 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 horizontal position 
on the bottom, away from the weight. Since the latter 
is tied to the second piece of iron rod, the jig is enabled 
to move freely, staying clear of the line without any 
entanglement. Usually 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 firmly to it unless disturbed strongly. 
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 mid 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 schod of them happen to be around the 
jig, more than one and sometimes upto ttu-ee or four, 
including one clinging on to the wdght, are taken in a 
single haul, though such instances are rare. Hie 
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. In 
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 w4ien the water 
is dear and the cuttlefishes migrate to deeper waters. 
The iHual range of the depths of operation is 30-50 m 

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 plants. The 
head portion and the nidamental glands are sold for 
local consumption, while the cuttlebones are 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 et al. (1976a, 1976b, 1981), 
Hamuro and Mizushima (1976), Kasahara and Nasumi 
(1976), 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), Hemado 
and Flores (1981) and Nelson et 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 induded in the FAO 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. Ths Japanese have developed this type of 
fishing, and are currently practising on such a large 
scale that over 70% 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 attracted to artifidal lij^t 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 method has re­
mained unchanged for many years. The beginning of 
modern 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 a 
roller for the line to move on. 

The mechanisation of the jigging operations by the 
Japanese has accelerated the pace of development of 
squid fishery in recent times. 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 pval 

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 2 mm 
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 a 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 eqxiipped 
with a push button control 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 near 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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PLATE I. A. Hand jig unit with line, weight, line holder and jig. B. Hand jig. C. Different types of Japanese jigs. 
V. A cuttlefish caueht m a hand Ho '^ •"* cuttlefish caught in a hand jig, 
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PLATEII A A 43'mechanised vessel, Maijo 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 
related to the size of the vessel, which is about 2500 
watts per one ton displacement for vessels up to 151. 
Therefore the number of lamps and light intensity are 
determined by the size of the vessel. A 100 t vessel 
may have a 130 kW generator and 44 lamps of 2000 
watts each, arranged in two rows. The light provided 
on a typical 5.61 vessel which operates in the nearshore 
areas is three 2000W bulbs, three 1500W bulbs and three 
lOOOW 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 
stem; 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 hauled 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 jsquids are 
caught on the jigs. Passing over the roller as the line 
is hauled 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 sUp into a 
collecting basket. These are then washed, arranged 
in trays and kept in chilled fish holds. Even the latter 
processes are carried out automatically in some vessels 
which are equipped with conveyor belts or water flow 

pipes to carry the catch continuously to the storage 
place. 

Though fishing continues throughout the night, the 
catches increase aroimd 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 Unes 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 paclficm is the mainstay of the fishery in 
Japan, followed by Ommastrephes bartrami and these 
two species form more than 85% of the squids from 
Japan's waters. In wmter, 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 
Lottgo pealei and Hlex illecebrosvs in Newfoundland, 
Illex argentinus in Argentina, Nototodams sloani gouldi 
in Austrslia, Nototodarus sloani sloani in New Zealand 
and Dodidicus gigas in California and Mexico. 

It is worthy of mention here that the Marine 
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 net with separate 
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light arrangement for both (Plate II, A-E ; Fig. 1). The 
experimental fishing was carried out oflf Cochin and 
Vizhinjam. In Cochin, squids were obtained both in 
jigs and dip net and a maximum number of 100-150 

the sea conditions were not favourable. The results 
of these trial operations, though only preliminary, 
indicate the possibility that squids can be taken by 
jigs and dip nets with light attraction, in spite of the 

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

squids were caught in a night's fishing for about 
two hours (Yamasaki, personal communication). At 
Vizhinjam the attempts had to be given up because 

fact that the trials were conducted when the squid 
fishing season had almost come to a close and the mon­
soon conditions had already set in. 
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Itoŝ NBERO, P. 1973. The Giant Axon of the squid: A useful 
preparation for neurophisiological and pharmacological studies. 
F. Reiner Ed. Methods of neurochemistry. Vol. IV, Marcel 
Dekker, New york, 327 pp. 

SAITO, R. 1976. The Japanese fishery (jigging) for Nototodarus 
sloani sloani in New Zealand waters. FAO Fish. Rep., 170 
(Suppl. 1): 53-60. 

SANDERS, M. J. 1979. Development of fisheries in areas of the 
Red Sea and Gulf of Aden. Preliminary stock assessment for 
the cuttlefish Sepia pharaonis taken olf the coast of the People's 
Democratic Republic of Yemen. FAO Field Document, FAO-
Fl-RAB- 77/008, 58 p. 

SANDERS, M. J. 1981. Revised stock assessment for the cuttlet 
fish Sepia pharaonis taken off the coast of the Peoples' Demo­

cratic Republic of Yemen. RABmiOOS/lS. 44p. FAO, 
Project for the development of fisheries in areas of the Red 
Sea and Gulf of Aden, Cairo, Egypt. 

SANDERS, M. J. AND M. BOUHLEL 1981. Interim report of a mesh 
selection study conducted in the Pe(H>le's Democratic Republk; 
of Yemen on the cuttlefish Sepia pharaonis. FAO/UNDP 
Project on Development of Fisheries in areas of the Red Sea 
and Gulf of Aden: 35 p. 

SANDERS. M. J. AND M. BOUHLEL 1983. Mesh selection study 
conducted in the People's Democratic Republic of Yemen on 
the cuttlefish 5ep/a/;/r<7ra(;/i/i. In: Caddy, J. F. (ed.), Advances 
in assessment of World Cephalopod Resources, FAO fish. 
Tech. Pap., 231: 181-203. 

SANJEEVA RAJ, P. J. AND M. KALYANI 1971. Euprymna morsei 
(Verrill, 1881) (Sepiolidae: Cephalopoda) from the Indian 
Coast. / . mar. biol. Ass. India, 13 (1) ; 135-137. 

SANTHANAKRISHNAN, G. 1982a. Diversified markets for Indiim 
marine products. Seafood Export Jour., 14 (4): 9-12, 

SANTHANAKRISHNAN, G. 1982b. Dried squid. Part I. A 
value-added diversified product and its potential export markets 
Seafood Export Jour., 14 (6): 9-11. 

SANTHANAKRISHNAN, G . 1982c. Dried squid. Part 2. A note 
on processing, packing and storing. Seafood Export Jvw. 
14 (7): 1-13. 

192 

SANTHANAKRISHNAN, G. 1984. Diversification of products and 
markets. Octopus and tm<«q>loited inain» lenuice for 
diversi&»tion. Settfood Export Jour., IS (9): 11-16. 

SARVBSAN, R. 1969a. Catalogue of molluscs. 2. O^ihalopoda. 
Buii. Cent. Mar. Fish. Res. Inst., 9: 23-25. 

SARVESAN, R. 1969b. Some observations on parental care in 
Octopus dollfusi Robson (Cephalopoda: Octopodidae). 
J. Mar. Biol. Ass. India, 11 (1 & 2) : 203-205. 

SARVESAN, R. 1974. V. Cephalopods. In: The Gosunerdal 
Molluscs of India. Bull. Centr. Mar. Fish. Res. Inst., 25: 
63-83. 

SARVESAN, R. 1976. On the occurance of Sepia trygonia. 
CRochebrune) (Cephalopoda: Sepiidae) in Gulf of Mannar, 
Indian J. Fish., 23 (1 & 2) : 256-260. 

SASAKI, M . 1929. A monograph of the dibranchiate cephalopods, 
of the Japanese and adjacent waters. Fac. Agric. Hokkaido 
Univ., Suppl., 20:1-357. 

SASTRY, H . M. C. AND L. M . SRIKAR 1982. Protein and related 
changes in cuttlefish Sepia aculeata in iced storage. Symposium 
Son Harvest <md Post-harvest Technology of Fish, 24-27 November 
1982, Cochin, Soc. Fish. Technologists. Abstract. 

SATO, T. 1976. Results of exploratory fishing for Dosidicus 
gigas (d' Orbigny) ofiT California and Mexico. FAO Fish. 
Rep., 170 (Suppl. 1): 61-67. 

SATO, T. AND H . HATANAKA 1983. A review of assessment of 
Japanese distant-water fisheries for cephalopods. In: Caddy, 
J. F. (ed.). Advances in assessment of world cephalopod re­
sources. FAO Fish. Tech. Pap., (231) : 145-180. 

SATYAMURTBI. S. T. 1956. The molluscs of Krusadai Itimxi 
On Gulf of Mannar). II. Scaphopoda.P^e(q(poda and Cepha­
lopoda. Bull. Madras Govt. Mus. iNew Ser.) Nat. Hist. Sect., 
1 (2) Pt. 7 : 202 p. 

SAUMDIEIU^ W . B . 1981. The species of living NmtUus and their 
distributkn. PM^er, 24 (1): 8-17. 

SEKHAKAK, K. V. . M . S . MUTHU. K . VENKATA SUBBA RAO, V. 
RAMAMOBANA RAO. P. MonniDER AND S. REUBEN 1973. Ex-
plontBiy trawling on the continental shelf along the north­
western part of the Bay of Bengal. Proc. Symp. Living Re-
soirees of the Seas around India, CMFRI Spl. Publication : 
280-337. 

SHBEHY, D . J. AND S. F. ViK. 1980. ' Sake-ika': Dried squid 
processing squipment and markets. Marine Fisheries Review, 
42 (7-8): 92 p. 

SHBNOY, A. S. 1985. Squids from India to Japan. Infofish 
marketing Digest, (FAO), No. 2 : 43-44. 

$BIN. P. K. S. 1982. Tltt Hong Kong Squid Fishery. In Review 
at National Squid I^herias, IPFC/RRD/82/Inf. 8 (a), March 
19182, Sydney, Australia, 10 p. 

aa4t» E. O. 1963. Syoopsu of biological data <m dogtoott 
tma. ffymaosaivbumkohr (fimpti) 1838 (Indo-Padflo). FAO 
Fish, Rep., 6 (2): 877-899. 

CEPHALOPOD RESOtlRCXS ^ &B% 



SILAS, E. G. 1968. Cephah^oda of the west coast of ladu col-
leoted dutii^ the cruises of the research vessel ' VARUNA', 
with catalogue of the species known from the Aidto <3oean. 
Proc. Syitgi. Mollusca. Mar. Biol. Ass. India, #t. I,.'277-359 

SoJO, E. G. 1969a. Exploratory fishing by R. V. VARONA. 
BuH. Cent. Mar. Fish. Res. Inst., 12 :86 pp. 

SoAS, E. G. 1969b. Pdacic fisheries of tiw Uidian Ocean 
button Frmg., 19 (9): 63-66. 

SJLAS, E . G., S. K . DHARMARAJA AND K . RBNOARAJAN 1976 
Exploited marine fishery nesoiirces of India—a syme&c survey 
with oonunents on potential resources. Bull, Cent. Mar. Pish 
Res. Inst., 27; 25 p. 

SILAS, E . G „ K, S. RAO, R. SAHVESAN, K. P. N A » AND M , M . 
MovAPPAN 1982. The exjilQited sguid and c u t i ^ ntiouices 
of India: A review. Mar. mah. h%for. Serv. T & E Ser., No. 
34; 1-16. 

SttAS, E. G. AND P. P. PiLLAi 1982. ResoincQS of tunas and 
related si>ecies and their fishcdes in the Indian Ocean. Bull. 
Cent. Mar. Pish. Res. Inst., 38: 174 p. 

SivAUNGAM, D. AND S. KRBHNA PILLAJ, 1983. Preliminaiy 
wq^abamtsaabTe^ngotoe^saSopods. Proc. S^w^. Coastal 
Agmadture., Part 2, Mar. Biol. Assn. fiidia, 633-635. 

SIVAFRAKASAM, T. E . 1967. Observations on the food and 
feecfing habits ai PtpOsmmateus niger (Bloch) of the Saura^tra 
coast. InOan J. Pith., 10 (1): 140-147. 

SREENIVASAN, A . 1962. Two cases of bacteria] discolouration 
of squids. Curr. Sci., 31 (9): 381-382. 

SRBENIVASAN, P . V. 1974. Observations on the food and feeding 
habits of the 'Torpedo Travally' M^alaspiaeorOylaCLmiaieaS) 
from Vizhinjam Bay. Indian J. Fish., 21 (1): 76-84. 

SnENSTRUp, J. J. 1856. Hectocotyldannelsen hos octopods-
laegetone Argonauta og Tremactopus, opiyst ved lagttagelse 
at ligoende Dannelser hos Blacksprunt-teme i Almindelt^ied 
K. danshe Vidensk. Selsk. Skr., 5 X., 4:186-215, 2 pi. 

SinxivAN, D., AND J, M. CrnxEN. 1983. Food of tlw squid 
Notodmw gotddi in Bass Strait. Aust. J. Mar. Freshw. Res., 
34:261-85. 

SuuKHAKAN, P. AND M. E. JoBN 1982. Cqibalopod noouroes in 
sonOiwest coast of India. Symposium an Harvest and Post' 
havest Teoknohgy of Pish, TA-Tl November, 1982, Cochin 
Soc. Fish. Technologists, Abstract. 

SDUMBRS, W. C. 1969. Winter pcf>ul«tioa of Lokfo peahi in 
the Mid-Atlantic bight. Boil. Bull., 137 (1): 2(0-216. 

SUMMERS, W. C. 1983. LoUgo peakti. la Ed. P. R. Boyle On^udo-
pod I4fe Cycles, Vol. 1: Species accounts. Academic Press, 
pp. 115-142. 

SnuarANARAyANAN. A. AMD K. K. ALBXANDBR 1980. BiochHaical 
studies oa tte omBuscan muscle. 2. Studies OB the nwscdes 
of some bivalves and cephalopods. J. Anim. Morph.PhyiloL 
27 (1-2): 180-189. 

StwotAM, C. AND K . V. SffiMMPMRAN NAOI 1969. Fbod and 
tteSiag htkiia of the deniRsal Mies off fimnbi^. ^tdkm J, 
Bah., U ( 1 4 2 ) ; 56-74. 

€msa mnmim 37 

TAXAHAsm. T. 1965. Squid meat and its processing. In: Fish 
as Food. G. Borgstrom (ed.), Academic Press, New York: 
339-354. 

TAKI, I. 1981. A catalc^e of the Cephalopoda of Wakayama 
Prefecture. In .• A catalogue of molluscs of Wakayama Pre­
fecture, The Province of Kii. 1. :ffivalvia, ScapJiopoda and 
Cephalopoda. Sato mar. biol. Lab. Japan, 301 p. 

TALBOT, F . H . AND M . J- PENRHH 1963. Synopsis of biolovcal 
data on species of the genus Jhunms {Sensu lata) (South 
Africa). AFO Fish. Rep., 6 (2); 608-646. 

TAMPI, P. R. S. 1959. The ecological anVl fisheries characteristics 
of a salt water lagooa near Mandapiim. / . Mar. Biol. Ass. 
India, I (2): 113-130. 

TANIKAWA, E . AND M . SUNO 1952. Studies on the complete 
utilization of the squid (Ommastrtphes sloanii pe«(ficus) 5. 
Nutritive value and digestibility of Squid meat. Bull. Fac. 
Fish. Hokkaido Univ., 3 (1) : 73-94. 

TASAKI, 1.1968. Nerve Excimtion. Charles C. Thomas Springfield 
Illinois, pp. 200-26. 

THIELE, J. 1915. In: Chun, C Wiss. Etgebn. Deutsdie Tiefiee 
Exped.,Bd. 18 Pt. 2. 

TBOLAAUNOAM, T . , G . VENKATARAMAN, K . N . KRBIDiA KARTHA 
AND p. KARUNAKARAN NAIR 1968. Results of the explvnUtry 
trawl fishing on the continental stope of the southwest coast 
of India by M. F. V. ' Kalava'. Indian J. Fish. 11 (2); 547 
558. 

Tmoif, S, 1945. On the Gsi>bak>poda of Brofessor O. CarJgien'T 
Expedition to South Aftica In 1935. K. f^siogr. Salbk. Lund 
Forh., 15; 49-57. 

TOLL. R. B . AND S. C. Ifsss. 1981. Cqdnlopods in the diet 
of the sword fish, Xi^das gbuUus from the Florida Strait. Fish, 
&dl.US.'m):76SJm. 

TRETHEWIE, E . R . 1965. Pharmacological eflbcts of the venom 
of the common octopus, Httpcdoehheaa maeuhsa. Tojcleon 3 : 
S&.59. 

TuNO, iH-nsiu 1976. On the reproduction of ccHumon squid. 
Sjmpleetatmitldt ouknleitrii (Lessoa). R^. bist. Fish. Biol. 
Taipei, 3 (2): 26-48 (in Chinese with fogSsh sunmaty). 

TUNO, l»^m!0, CraifBENO LAN AND CBStHXBOi-mj 1973. Tlu 
prelifflinaiy investigRtion for eKpMtatiO* of comnoa squid 
lesouives. A?- Iiat. Fbh. AiML, Ta^el, 3 (1); 211-247 (bi 
CUaew with Bagljsh sQWMny). 

TMBNO, A . R . 1974. FIdMcy management issues in the Indian 
Oceaa. Indian Oceaa FnagtaiBBia^ FAC^ Rone, lOPC/DBV/ 
74/35: 39 p. 

UNDV/FAO 1974a. Survey Results 1972/73. Progmi Mtfort 
No. 6 : 141 p. 

IASW^FAO 1974b. Planldoft-^Fish eggs and larvae studies. 
^PngmnRtpmtNo. 7:21 p. 

UNDP/FAO I976R. Survey Results 1973/74. Progress Report 
m. n: 32 H. 

193 



t)NDP/FAO 1976b. Survey Results 1974/75. Progress Report 
No. 13: 21 p. 

UNDP/FAO 1976c. Pelagic fishery Investigation on the south­
west coast. Final Report of the Norwegian Agency for Inter­
national Development (NORAD) and the Institute of Marine 
Research Bergan: SS p. 

UNDP/FAO 1976d. A synopsis of the information on pelagic 
resources off the southwest coast of India. Progress Report 
No. 18:31 p 

UNDP/FAO 1977. Report of acoustic survey along the south­
west coast of India, November 1976. Progress Report, 1. 
FAO, Rome FIRS-IND/75/0348: 28 p. 

UNNITHAN, K . A. 1982. Observations on the biology of cuttlefish 
Sepiella inermis at Mandapam. Indian J. Pish., 29 (1 & 2): 
101-111. 

VEROHESE, O . 1981. Present status of small scale fisheries in 
Lakshadweep. Bidl. Cent. Mar. Fish. Res. Inst., 30 B : 60-64. 

VELAIN, C. 1877. Remarques generales an sujet de la faune des 
iles St. Paul et Amsterdam, Suivies d'une description de la faune 
malacologique des deux iles. Archs. Zool. exp. gen., 6 : 1-144. 

VENKATARAMAN, R. AND K. DEVADASAN 1978. Marine products 
processing industry in India: Its growth and future prospects 
Proc. Symp. Fish Utilization Technology and marketing in the 
IPFC Region, \%th Session, Manila, Philippines : 38-44. 

VERRILL, A . E . 1881a. Report on the cephalopods and on some 
additional species dredged by the U. S. Fish Commission Steamer 
' Fish-hawk', during the season of 1880. Bull. Mus. Comp. 
Zool, 8:99-116. 

VERRILL, A. E. 1881b. Regeneration of lost parts in the squid 
Loligo pealei. Amer. J. Sc, (3rd ser.), 2 1 : 333-334. 

VERRILL, A. E. 1882. Report on the cephalopods of the north­
eastern coast of America. Rep. U. S. Comm. Fish and Fisheries, 
1879,7: 211-455. 

Voss. G. L. 1956. A review of the cephalopods of the Gulf of 
Mexico. Bull, mar, Sci. Gulf. Carib., 6 (2) : 85-178. 

Voss, O. L. 1962. South African cephalopods. Trans. R. Soc. 
S. Africa, 36 (4): 245-272. 

Voss, G. L. 1963. Cephalopods of the Phillippine Islands. Bull. 
U. S. nat. Mus., 234: 1-180. 

Voss, G. L. 1967. Some bathypelagic cephalopods from South 
African waters. Ann. S. African Mus., 50 (5): 61-88. 

Voss, G. L. 1973. Cephalopod resources of the world. FAO 
Fish. arc. (149): 75 p. 

Voss, Q. L. 1977. Present status and new treads in cephalopod 
systematics. Symp. Zool. Soc. London, 38: 49-60. 

Voss, G. L. AND D . S . ERDMAN 1959. Thysanoteuthis rhombiu, 
a large cephalopod new to Western Atlantic Mar. Lab. 
Univ. Miami, NauMlus, 73 (1): 23-25. 

Voss, O. L. AND Q. R. WILLIAMSON 1971. Cephtdopoda of Hong' 
Kong. GovecoottDt Press, Hongkong: 138 p. 

VovK, A. N. 1972. Method of determining maturing stages in 
gonads of the squid Loligo pealei, Zoologicheskiy Zhurnai 
(USSR), 51 (1): 127-132. (Translation Ser. No. 2337, 1973, 
Fish Res. Bd. Can.) 

WELLS, M. J. 1962. Brain and Behaviour of Cephalopods. 
Heines mann, London. 

WELLS, M . J. 1966. Cephalopod Sense organs. In fphysiology 
of MoUusca, Edited by K. M. Wilbur and C. M. Younge, 
New York, Academic Press. Vol. 2:523-45. 

WELLS, M . J. 1978. Octopus: Physiology and behaviour of 
an advanced invertebrate. Chapman and Hall London and 
John Wiley and Sons, New York, 417 p. 

WELLS, M . J. AND J. WELLS. 1972.Sexual display and matmgof 
Octopus vulgaris Cuvier and O. cyanea gray and attempts 
to alter performance by manupulating the glandular condition 
of animals. Animal Behav. 20 :293-308. 

WILUAMS, F . 1964. The Scombroid fishes of East Africa, Proc. 
Symp. Scombroid Fishes, Mar. Biol. Ass. India, Pt. I .• 107-164. 

WILLIAMS, 1967. Longline fishing for tuna off the coast of East 
Africa, 1958-1960. Indian J. Fish., 10 (1): 233-290. 

WILLY, A. 1902. Contribution to the natural history of the pemly 
nautilus Part 6. of Zoological Results based on material from 
New Britain, New Guinea, Loyalty Islands. (34) Cambridge. 

WINCKWORTH, R. 1926. A list of Cephalopoda in the Colombo 
Museum. Spolia Zeylan., 13 : 323-331. 

WicNKwoRTH. R. 1936. Marine MoUusca from South India and 
Ceylon. 4. A new Indian Sepia. Proc. Malac. Soc. Londont 
22: 16-23. 

WOLFF, G. A. 1984. Identification and estimation of size from 
the beaks of 18 species of Cephalopods from the Pacific Ocean. 
NOAA Tech. Rept. NMFS 17 :1-50. 

WOLFF, G. A. AND J. H. WORMUTH. 1979. Biometric Separation 
of the beaks of two morphologically similar species of the 
squid family Ommastrophidae.Bw//. Mar. Sci. 29(4): 587-592. 

WORMS, J. 1983. World fisheries for cephalopods: A synoptic 
overview. In: Caddy J. E. (ed.). Advances in Assessment of 
world cephalopod Resources, FAO Fish. Tech. Pap., (231): 
1-20. 

WoRMLFTB, J. H. 1976. The biogeography and numerical taxo-
nomy of the Oegopsid squid family Ommastrephidae in Pacific 
Ocean. Bull. Scripps. Inst. Oceanogr., 23 : 90 p. 

WULKBR, G. 1920. Ueber Cephalopoden des Roten Meeres. 
SneckerAergiana, 2 : 48-58. 

YAJIMA, S. AND S. MrrauQi 1976. Japanese squid jigging gear. 
FAO Fish. Rep., 170 (Suppl. 1) 85-88. 

YAMANAKA, H . 1976. Summery Report on cruise of R. V. 
SOHYO MARU in the Northern Arabian Sea, Oct. 1975-
Fbb. 1976. Par Seas Fisheries Reseandi Laboratory, Japan 
Fisheries Agmcy pp. 1-9 with 30 figs. 7 tables, 6 plates and 
2 appendices. 

YAMANAKA, H., Y . NISHIOAWA AND J. MORITA 1976. Summary 
Report on cruise of the R. V. SHOYO MARU in the North 
AnUaa Sea> FAO/UNDP Indian Ocean Programme Technica 
mepaA No. n , 47 p. 

194 C^PHAIOPOD KBSOURCES OF EEZ 



YAMAZAKI, T. AND M. CHUENCHITPONO. 1981. Survey Report 
on squid stick-held dip net at Ban PHE District. SEAFDEC 
JMning Dept. MP/No. 10:1-14. 

YAMAZAKI, T. P., MASTBAWEE AND S. SAKARANO. 1983. Survey 
Rq>ort on a new type of squid lift net. SEAFDEC Training 
Dept. TD/MP/15 :1-16. June 1983. 

YAMASHITA, Y . 1976. The octopus Fishery of Hokkaido. Suppl. 
to the Report of the Expert Consultation on Fishing for Squid 
and other cephalopods. FAO Fish. Rep. (170) Suppl. 1, 
14M43. 

YBOH, Q. L. AND Z. MEEUCAN 1978. Processing of non-com-
meicial and low-cost fish in Malaysia. Proc. Symp. Fish 
Utilization Technology and Marketing in the IPFC Region, Wh 
Session, Manila, Philippines: 572-580 

YOUNO, R. E . 1975. A brief review of the biology of the oceanic 
squid, Symplectoteuthis oualaniensis (Lesson). Comp. Biochem. 
Pl^siol. 52 B : 141-143. 

YOUNO, J. Z. 1962. Courtship and mating by the coral reef 
octopus (O. horridus). Proc. Zool. Soc. London, 138 :157-62. 

YOUNG, J. 2 . 1965. the Central Nervous System of Nautilus. 
PMlos. Trans. R. Soc. Biol. Sci., 249:1-25. 

YOUNG, J. Z. 1971. Anatomy and Nervous system of Octopus 
vulgaris. Clarandon Press, Oxford. 

YOUNG, J. Z. 1977. Brain, behaviour and Evolution. Symp. 
Zool. Soc. London, 38 :377-434. 

YosHiKAWA, N. 1978. Fisheries in Japan. Squid and cuttlefish, 
Publ. by Japan Marine Products Photo Materials Association. 
Tokyo, 162 p. 

ZuEV, G. V. 1971. Cephalopods from the northwestern part of 
the Indian Ocean, Moscow, 223 pp. 

ZuEY, G. V. AND K. N . NESIS 1971. Squid (Biology and Fishery), 
Pishchevaya Prom;̂ 8Uennost Press, Moscow. 

ZupANovic, S. AND S. Q. MoHiUDDiM 1973. A surv^ of the 
fishery lecouices in the northeastern part of the Arabian Sea. 
/ . mar. Biol. Ass. India, 15 (2): 496-537. 

CMFRI BUU^TIN 37 195 


