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UTILISATION AND EXPORT OF CEPHALOPODS 

E, O. SILAS, K . PRABHAKARAN NAIR, M . M . MEIYAPPAN, K . SATYANARAYANA RAO, R . SXRVESAN AND P , V. aiEBNtvASAN 

ABSTRACT 

A major portion of the cephalopod catch in India is used as food in the coastal areas and a small portion as bait in the lotig-
line fishing. Other uses such as poultry feed, manure, abrasives etc. are also indicated. About one-third of the catdi is exported 
as frozen cuttlefish, frozen cuttelflsh fillets, frozen squids and cuttlebone. The trends in the export of cephalopod products in rec«it 
years are indicated. 

INTRODUCTION 

Cephalopods have many uses, and by far the most 
important among them is the use as h u n ^ food. 
Apart from having been mentioned in folklore, and 
some of them, especially octopus, depicted as among 
the monsters of the sea, the cephalo|>ods were used by 
man as food from time immemmorial. There are 
ref:rences to the Greeks, Egyptians and many other 
people such as those of Polynesia as eating octopus 
since very ancient times. Today the world catdi of 
cephalopods has gone up to 1,304,154 t in 1981 (PAO 
Yearbook of Fishery Statistics, 1983) and almost the 
entire catch is being used for culinary purposes. 

UTILISATION 

The meat of cephalopods is clean with good flavour, 
nourishing and delicious. The natritive value is high 
uid comparable to some of the good-quality fishes. 
The squid meat is a good source of protein which fonm 
about 20% wet weight. The biochemical consti-
tuteats of the Japanese squid are emtit protein 17.3% ; 
fat t.8% and carbohydrates 7.1% wet weiglrt; the 
cateric value is 117 cal/100 g (Tanikawa and Sano, 
1952; DrScowidi and Kelly, 1963). The Tasmanian 
sqiiid is Mgb in protein and phosphorus, and contain 
tracra of calcium, thiamine and riboflavin (Australian 
Fisheries, May 1979). According to Howard (1981) 
the composition of Loligo vuharis is protein 15-19%, 
and fat 1.1-1.5%. The edible portion of cephalopods 
consisting of the mantle, arms, tentacles and fins forms 
60-80% of tite bofdy weight, and this is much U^xtx 
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than in finfish or otibier shellfish. The high protein 
and low fat content of the meat of cephalopods make 
them suitable for human consumption (Roper et a/., 
1984). 

Most of the cephidopods are consumed fresh and in 
the cooked form. The Japanese eat cuttlefish meat 
and sometimes squid meat raw (' sashimi') with sauce. 
The overseas exports from cephalopod produdng 
countries are mostly to frozen form, and a small portion 
as dried or caiined piroducts. 

The JaiKmeise ha'^ ooastiH^d a large variety of culinary 
preparations out of squids, cuttkflshes and octopods. 
They range from raw dishes to various fried, roasted 
and boiled preparations. Some of them include squid 
pickled in yeast, rice or wheat, pickled with red pepper 
and soy sauce, roasted squid, boiled squid, salt-fer
mented squid with ground pepper, uncooked squid 
with herring or seaurchin roe, diced and bofled squid 
with kelp, smoked squid, lemon-flavoilred and soy 
sauce-flavoured squid, and various other products 
(Court, 1980). Dried squid (' surume-ika') is a highly 
esteemed item used on ceremonial occasions like wed
dings and festivals. In 1977 about 400,000 t of squid 
were converted into a variety of dried and seasoned 
products (Shediy and Vik, 1980). Sun-dryins is still 
practised but most of the drying is now automated 
which is faster and more economical. Among' surume-
ika ', there are many vMieties : • Surume' (sun-dried 
or imseasoned dried squid), * daruma' (slightly seasoned, 
semi-dried squid with skinless mantle and fin&),' noshi-
ika' (dried mantle with fins that have been flattened. 



stretched and softened by rollers) and ' saki-ika ' 
(seasoned and shredded mantle). 

In India oephalopods were considered as poor man's 
food for a long time and even today the stigma conti
nues. In spite of the increased production and great 
demand as a commodity for export, their inclusion in 
our diet is still a far cry. This may be due to the con
ventional food habits and preference for fish and prawns 
to any other marine products. 

Consumption of cephalopods has been restricted 
to some localised coastal areas mainly by fishermen 
and other poor sections of people. Rao (1954) re
corded that in Mandapam and nearby areas on the 
southeast coast of India where there was a good 
fishery for the Palk Bay squid, the squids were sold 
mainly in fresh condition in the local markets, and at 
times of good catches a portion was cured with salt 
and dried in the sun. According to Sarvesan (1974) 
the large quantities of squids (Loligo duvaucelii) caught 
in trawl net at Mandapam were taken in baskets with 
crushed ice to Ramanathapuram and Kilakarai markets 
where they are sold in small lots; when the catch is 
very good a portion is cured. 

The local consumption of cephalopods has increased 
in recent times, witii the result that only about one-
third of India's cephalopod landings is being exported, 
the rest consumed internally. The large and medium 
sized squids and cuttlefishes are exported; the small-
sized ones, the octopods and those landed during the 
off seasons are used as food. These are sold at the 
landing centres or taken to local markets near the coastal 
areas. 

At Vizhinjam, on the southwest of India, the squid 
and cuttlefish catches are auctioned to agents of ex
porters or to private individuals who make the preli
minary processing and sell the products to the exporters. 
Only the large and the medium-sized squids and cuttle
fishes are taken for processing. After removing the 
skin, viscera, head and the cuttlebone or pen (of squid), 
the mantles are washed, kept in ice water and then 
taken to the processing shed for Airther processing and 
transporting in refrigerated vans to the freezing plant. 
In recent years, the price of cuttlefish meat ranged 
from Rs. 12 to 18 per kg at the landing centre and that 
of squids Rs. 8-10 per kg. At times of great demand, 
cuttlefishes at Vizhinjam are sold at higher prices and 
large-sized ones of 300-340 mm size fetch Rs. 25 to 
35 each. The head and arms are sold to local people, 
the price ranging from SO paise to 1 Rupee depencUng 
on the size. The nidamental glands of the female 
cuttlefi^ are also sold at 25-50 paise per eacb pair, 

The small sized squids and cuttlefishes are taken to 
local markets and sold by number or by small lots. 
At times of good landings, a portion of the squid catch 
is sun-dried as also the head and arms of cuttlefish, 
after removing the mantle for export. The cuttlebone 
is sold for export at the rate of Rs. 6-10 per 100. 

At Madras the cuttlefish meat (mantle) fetches a 
price of Rs. 10-14 and squids (whole) Rs. 6-7. At 
Cochin the price of whole cuttlefishes is Rs. 7-10 and 
squids Rs. 5-7. At Mandapam and Rameswaram 
areas the squid Sephteuthis lessoniam is sold at a 
higher price than the cuttlefish ; the whole squid costs 
Rs. 10-12 per kg. The cuttlefishes Sepia aculeata, 
and the squid Loligo duvaucelii are sold at Rs. 5-7 per 
kg. 

Use as bait 

Cephalopods are a favourite bait for long-line fisher
men engaged in catching tunas, billfishes and other 
pelagic fishes. In the hooks and line fishery at various 
places along the Indian coast, cephalopods have been 
used as an effective bait (Jones, 1968 ; Sarvesan, 1974 ; 
Rajagopal et al., 1977 ; Silas and Pillai, 1982). Accord
ing to Silas and Pillai (1982) squids are the most im
portant bait in the tuna long-line fislury for the 
southern bluefin, albacore, bigeye and yellowfin. 

Other uses 

Apart from being a good source of human food and 
an effective bait in long-line fisheries, cephalopods 
have many other uses. Byproducts such as oil and 
liver extracts are made from squids in Japan. Squid 
liver extracts are used for human consumption and in 
the dehydrated form they are used as food for live
stock (Takahashi, 1965). The viscera of squids is a 
good poultry feed (Kawata et al, 1955). Ambergris, 
obtained from sperm whales and used as a fixative in 
perfumery, is formed around beaks of squids consumed 
as food (Lane, 1962). Squids are also med as manure, 
and the waste from squids and other oephalopods are 
converted into fish meal. 

The cuttlebones are commercially used in preparing 
fijie abrasives and dentifrices (Dees, 1961). The powder-
mi cuttlebone is a good source of food for poultry and 
cage birds. It is also provided to cage iHrds as a 
grinding stone for thdr beaks. Pulverised cutUe-
bones are used for cleaning the surface of woodwork 
and motor vehicles before they are painted (Sarvesan, 
1974). Powdered cuttlebone is a good cleansing agent 
for s ^ s and other smooth surfaces. Medicinal value 
is attributed to cuttlebone and Sepia ink (Boycott, 
19f7). The ink a( cuttlefish has been used by artists 
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Fro. 1. Quantity and value of annual (1969-'83) and portwise (1978>83) exports of cephalopod products (portwi^f 
export iSsures for 1983 include only frp?en cpttlefish pnd cuttlefish fillets), 



as a natural Sepia pigment. The Romans have been 
using finely ground cuttlebone as a cosmetic. In the 
Japanese cuttlebone craft, a variety of fancy articles 
are made from cuttlebone. The shell of Nautilus is a 
shell collector's delight. 

Live cephalopods are good experimental animals 
in the field of research and education. The discovery 
of the giant nerve fibres or axons of the squid by Dr. 
J. Z. Young in 1936 has opened up great avenues for 
research in electrophysiology and cellular neuro
physiology which have great practical applications. 
The researches that are currently being carried out on 
the giant nerves of squid at the Woods Hole Marine 
Biological Laboratory and elsewhere may help in 
developing new drugs which will work on the human 
nervous system. 

Jacques Cousteau in, his fascinating book ' Octopus 
and Squid, the Soft Intelligence' points out how an 
octopus was used to salvage the coal that was lost in 
the sea by a ship during the First World War. To 
quote Cousteau, 'Chinese, Vietnamese and Japanese 
salvage workers have used octopuses to bring up objects 
from sunken ships. The octopus in other words, 
took over the role of a human diver,' 

CEPHALOPOD EXPORTS FROM INDIA 

Among India's marine products which earn over 
Rs, 3,500 million from export trade annually, cephalo-,- , 
pods have emerged as an important component ia^ 
recent years. Out of 86,169 t of seafood exported in 
1983, 4,050 t were cephalopod products valued at 
Rs. 72.7 million (MPEDA, 1985), The growth of 
export trade from 46 t in 1973 valued at Rs. 0.4 million 
to the present level has been phenomenal, and this 
gives an impetus to the fishermen as well as the industry. 
Today the overseas trade is being carried out. with many 
countries some of which have been providing steady 
markets for Indian cephalopod products. Initially, 
cuttlebone was the only item of export but from 1973 
onwards frozen cuttlefish and from 1975 frozen squids 
were included and since then they have become the 
mainstay of the cephalopod exports (Fig. 1), 

The growth of exports from 1973 must be considered 
phenomenal as there was a three-fold increase in 1974 
and an eight fold increase to 1,072 t by 1975. The 
value also increased to Rs. 29.4 million from Rs. 1.9 
million in 1974, The spurt continued till 1980 with 
the quantity reaching 3,8181 valued at Rs. 55.8 million, 
but in 1981 there was a fall in quantity (2,830 t) as 
well as value (Rs. 48.6 million). The exports again 

picked up when the quantity reached 3,260 t in 1982 
and the all-time high of 4,050 t in 1983. However, 
this trend was not reflected in the value which came 
down from Rs, 76.1 million to Rs. 72,7 million. 

Products of Export 

Though the cephalopod fishery in India- consists 
of cuttlefish, squids and octopods to a very small 
extent, only the first two are being exported at present. 
The cuttlefish products include frozen cuttlefish, frozen 
cuttlefish fillets and cuttlebone, and in 1983 these 
together formed 45% of the total cephalopod exports. 
Squids are exported in frozen form, and the quantity 
exported in 1983 was 55% of the total exports. The 
trends of the export of all the four items, and also 
their major foreign markets are shown in Fig, 2. 

1. Frozen Cuttlefish 

The beginning of the export of cuttlefish products 
other than cuttlebone was made in 1973 with the 
shipment of 13.8 t of frozen cuttle fish worth Rs, 0,2 
million to Japan, Since then there was a marked 
increase in exports and in 1980 a record quantity of 
9261 worth Rs, 18 million was exported and this record 
export (quantitywise) has not been sxirpassed in the 
subsequent years. In 1981 the quantity came down 
to 243 t valued at Rs. 4.6 million. In the following 
years, however, the quantity picked upto 6391 and the 
value to Rs. 15,2 million in 1982, and 8861 and Rs, 21.6 
million in 1983; in the latter year this item formed 
21,9% of the total export of cephalopod products 
accounting for 29,8% of the value. 

Japan is the top buyer of Indian frozen cuttlefish 
all through the years. In 1983 the export to Japan 
was 609 t which amounted to 69 % of the total export 
of this product and earned foreign exchange equivalent 
of Rs. 16 million (74.6%), After a good performance 
(202 t to 339 t) during 1975-77, the exports dropped 
to a mere 30 t but picked up again in 1977 (300 t) and 
continued through 1983, except for another drop in 
1981 (95 t). France is another regular buyer of frozen 
cuttlefish since 1975, taking 16% of the export of this 
product during 1983, A quantity of 143 t valued 
at Rs. 3 million was exported to France during that 
year. The export to that country started in 1975 and 
it increased till 1978 but showed ups and downs during 
the subsequent years. Other than Japan and France, 
the countries which imported the product from India 
during 1983 were Bahrain, Kuwait, Belgium, Spain, 
Saudi Arabia, the Netherlands, U.S.A. and the Federal 
Republic of Germany. 
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Fio. 2. Trend of itetnwise exports of cwhalopod products during 1969-'83 and mnjor market countries in 1983, 



2. Frozen Cuttlefish Fillets 

The export of frozen cuttlefish fillets during 1983 was 
921 t valued at Rs. 21.6 million. This was 22.7% of 
the total cephalopod export and 29.7 % of its value. As 
in the case of frozen cuttlefish, the frozen cuttlefish fillets 
also was first exported to Japan in 1974 with a quantity 
of 93 t valued at Rs. 1.5 million. In the next year 
there was a seven fold increase in the quantity and a 
thirteen fold increase in the value. After a fall in 11*76, 
the export again improved in 1977 and increased till 
1979 but dropped slightly in 1980. The exports Were 
very good in 1981 (1,245 t, Rs. 27.9 million) and 1982 
(1,488 t, Rs. 41.3 million). The year 1983 witnessed a 
big drop by 38% in quantity and 47% in value. 

Japan is a regular buyer of Indian frozen cuttlefish 
fillets since 1974 and has been importing 92 t to 835 t 
annually. The maximum quantity was exported to 
Japan in 1982, and the value also was the h ig^ t , 
Rs. 28.8 milUons that year. In 1983, export to Japan 
was 500 t which formed 54.3% of the total export 
of this product and the value realised was Rs. 13.2 
million forming 61.3% of the total value. Apart 
from Japan, there are 14 other countries which have 
imported or continue to import cuttlefish fillets from 
India. Among them Hong Kong and France took 
125 t (13.5%) and 108 t (11.7%) respectively in 1983 ; 
the Netherlands, Belgium, Singapore, U.A.E. and 
Nepal together shared 20.5%. The monetary reali
sation from exports to Hong Kong and France were 
Rs. 2.4 miUion (11%) and Rs. 1.9 mUlion (8.8%) 
respectively. 

3. Frozen Squids 

Frozen squids is the largest single item of export 
among all the cephalopod products. In 1983 a quantity 
of 2,217 t worth Rs. 29.2 millions was exported. The 
export of this item was started in 1974 with a trial 
shipment of 454 kg valued at Rs. 6,823 to Australia, 
The regular exports commenced in 1975 and Australia, 
Belgium, France, Spain and U.S.A. together took 46 t. 
There was tremendous increase in exports since then, 
and in 1978 it has reached the highest peak of 2,429 t 
valued at Rs. 32.8 millions. But from 1979 to 1982 
there was a decline in the exports tp 1,108 t. How
ever, the export of this product showed a healthy 
trend by doubling the quantity in 1983. 

Twenty four countries have been buying frozen 
squids from India during the last ten years. Among 
these, France offers a steady market all through the 
years with the import into that country varying from 
the initial 9 t in 1975 to the maximum, 2,1011 in 1978. 
In all the years the quantity was over 400 t except in 

1977 (279 t). Australia imported Indian squids re
gularly from 1975 to 1982 but in 1983, she did not 
import this product. Among the major importers 
Belgium, the Netherlwds and Spain still continue to 
buy this product. Japan which provides the largest 
market for Indian frozen cuttlefish and cuttlefish 
fillets has taken frozen squids only in 1976 (13 t), 
1978 (4 t) and 1979 (30 t). In 1983 France took 868 t 
of the product worth Rs. 12.3 million which formed 
14% of the total export by quantity and 42.2% by 
value respectively. A significant aspect of the export 
performance in 1983 was the finding of a new market 
in BrazU. A quantity of 307 t (14%) valued at Rs. 3.5 
miUion (12%) was exported to Brazil, Greece took 
12.7%, followed by the Netherlands (8.6%) and Spain 
(8%). Taiwan, Switzerland, Belgium, U.S.A., the 
Federal Republic of Germany, Saudi Arabia, Italy, 
and Kuwait together imported 17.7% of this product. 

4. Cuttlebones 

Of all the cephalopod products, cuttlebone was the 
first item to be exported from India. The available 
data show that 17.31 of cuttlebone valued at Rs. 50,348 
were exported in 1966. From 1967 the exports showed 
marked fluctuations from less than a tonne to 49 t in 
1977 ; though there was decline in the quantity exported 
during 1978-83, the value increased from Rs. 0.2 million 
to Rs. 0.5 million. In 1983, a total quantity of 26 t 
of cuttlebones worth Rs. 0.3 million were exported-
This product was being exported to about 14 countries 
but in 1983 their number came down to three viz., 
U.K., France and the Federal Republic of Germany. 
U.S.A. was a regular buyer from 1975 to 1981, and 
New Zealand from 1975 to 1980. From 1974 onwards 
U. K. continues to import cuttlebone from India, and 
in 1983 the quantity taken was 10 t worth Rs. 0.2 
million. Though France has taken more quantity 
(14 t), the return was comparatively less (Rs. 68,000). 
The Federal Republic of GCTmany which is in the market 
since 1977 has taken only 1.8 t in 1983. 

It is of interest to note that all the cuttlefish products 
(frozen cuttlefish, frozen cuttlefish fillets and cuttle
bone) put together, quantitywise form 45% of the total 
cephalopod exports, the rest (55%) being frozen squids, 
but in value Ihe cuttlefish products account for 60%. 
It is also pertin^t to mention that Japan and France 
provide the largest overseas markets for Indian cephalo
pod products. In 1983, Japan lifted 609 t of frozen 
cuttlefish and 500 t of frozen cuttlefish fillets, together 
forming 27% of the overall total exports. The value 
realised for both the products was Rs. 29 million 
which formed 40% of the total export value. Rs. 18 
million (25%) came from France for 1,133 t (28%) 
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of all the cuttlefish and squid products. Thus Japan 
and France together account for 55% of the export by 
quantity and 65% by value. As it stands today, our 
success in the export trade in regard to cephalopod 
{̂ oducts depend on their market demands in thiese two 
countries. 

Portwise Export of Cephalopods 

The Indian cephak)^ proibicls arê  exported f̂ oaa 
many ports, viz., Calcutta, Visakhapatnam, Madras, 
Tuticorin, Cochin, Mangalore, Ratnagjri, Bombay, 
Veraval, Porbunder and Okha (Fig. 1). Of these 
Cochin, Bombay, Madras, Veraval and also Porbundar 
and Tuticorin to a great extent .are the ports for the 
regular exports during almost all the years. At ottier 
centres the export is only occasional and on a small 
scale, from less than 11 to 111 annually. The annual 
export from Cochin port varied from 669 t in 1978 
to 2,283 t in 1982 within a range of 33-50% of tlie 
counlxy's cephalopod exports. In foreign exchange 
inflow also Cochin port was topping the list, with Rs. 12 
milUon to Rs. 57 million annually (42-75%). The 
annual exports from Bombay ranged from 714 t to 
1,340 t with the value of the products varying from 
Rs. 9 million to Rs. 20.4 million. The export from 
Veraval was 5 t to 1,087 t, from Porbundar 18 t to 
604 t, from Madras 81 t to 214 t, and from Tuticorin 
0.5 t to 26 t. The high positions of Kerala, M^ia-
rashtra, Gujarat and Tamil Nadu in the all India 
cephalopod production are reflected in the export per
formance at the ports of Cochin (Kerala), Bombay 
(Maharashtra), Veraval and Porbundar (Gujarat) and 
Madras and Tuticorin (Tamil Nadu). The proximity to 
landing places, better transportation networks and 
location of the processing plants facilitate quick and 
more efficient exports from these ports. 

Among 159 firms engaged in processing and export
ing marine products from India, listed by MPEDA, 139 
firms deal with squids and cuttlefishes as one of the 
major items. Of these, 43 are in Cochin (72 in Kerala), 
31 in Madras (35 in Tamil Nadu), 21 in Bombay (23 
in Maharashtra) and the rest in other maritime states 
(9 in Gujarat, 3 in Goa, 9 in Karnataka, 3 in Andhra 
Pradesh, 1 in Orissa and 4 in West Bengal). 

Consumer acceptibility of any i^^uct depends upon 
the quality of the product and therefore the quality of 
cephalopod raw material and finbhed products is to 
be ensured before they are processed and exported. 
In the case of frozen products, the external appearance, 
colour, texture;, flavour, thidcness of mantle and degree 
of freshness are v ^ important. There are detailed 
guidelines and methods for processing frozen cuttle
fish and squids under strict quality control require
ments (MPEDA, 1976). In 1976, the MPEDA had 
arranged a training programme in processing squids and 
cuttlefishes, and a team of Japanese experts imparted 
practical training at Calcutta, Paradeep, Madras, Quilon, 
Cochin, Mangalore and Bombay. Shenoy (1985) 
has given the method for processing dried squids ac
cording to quality requirements in the Japanese market. 
According to the Market Study Team sponsored by 
MPBDA, which visited Japan, there is immense scope 
for exporting Indian dried squid to Jap\n as the demand 
there for this commodity is about 12,000 t a year' 
Hie i^ice is very attractive, which is about Rs. 65 per 
kg, and accroding to the committee's estimation, India 
can export 2000 t of dried squid a year. 

With the increasod production of cephalopods, 
improved handling and processing techniqu(» under 
sttlct quality control measures, India has bright IHTOS-
pegts in the overseas trade in cephalopod products. 
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Delhi, 132 pi ' v ' V """ 

DAYARATNE, N. M. P. J. 1978. ^^ i»«|in^ l̂««jr ̂ y opi Has cimle 
fish caitches from the, l^ i^Mskt t i twler £i#«ry-' Ai//. /%A. 
Res. Stn. Sri Lanka,'tiS\ 27-f 51 

185 



DEES, LOLA T . 1961. Cephalopods: cuttlefidi, octopus, squides 
Fish. Leaf. (524) : 1-10. 

DEFRETIN, R . AND A . RICHARD. 1967. Ultrastnicture de la 

glande optique de Sepia officinalis L. (Mollusque, Cephalopode) 
Miss en evidence de la secretion et de son controle photoperio 
dique. C. R. Hebd. Seances Acad. Sci., Set. D 265: 1416-
1418. 

DELL, R . K . 1952. The recent Cephalopoda of New Zealand. 
Bull. Dom. Mus. Wellington, (16) : 1-157. 

DESHMUKH, V. M. 1973. Fishery and biology of Pomadasys 
hasta (Bloch). Indian J. Fish., 20 (2): 497-522. 

DEVADOSS, P. AND P. K. MAHADEVAN PILLAI. 1973. Observations 

on the food of juveniles of Psettodes erumei (Bloch). Indian 
J. Fish., 20 (2): 664-667. 

DEVADOSS, P. AND P . K . MAHADEVAN PILLAI. 1979. Observations 

on the food and feeding habits of the eel Muraenesox cinereus 
(Forskal) from Porto Novo. Indian J. Fish., 26 (1&2>: 
244-247. 

DONG, Z . 1981. The Present status of the prospects of cephalopod 
resources in the West Pacific. / . Fish. China, 5 (3) : 263-70 
(Not consulted in original) 

DRACOVICH, A . AND J. A. KELLY JR. 1963. A biological study 
and some economic aspects of squid in Tampa Bay, Florida. 
Proc. Gulf and Carib. Fish. Inst., 15th Annual Session (1962) 
87-102. 

DRACXJVICH, A . AND T. POTIHOFF. 1972. Comparative study 
of food of skipjack and yellowfin tunas off the coast of West 
Africa. Fish. Bull. U.S.. 70 :1087-1110. 

DRUZHININ, A . D . 1972. Observations on the trawl fishery of 
Southern Burma. Symposium on Demersal Resources, Proc. 
Indo-Pacific Fish. Coun., 13 (3): 151-209. 

DRUZHININ, A. D. 1973. On the fishery resources of the Oulf of 
Aden and some adjacent areas. FAO, Rome, DP 9/12 PDY 
64/501/7. 

DuLHUNTY, A. F., AND GAGE, P. W. 1971. Selective efiect of an 
Octopus Toxin on action potentials. / . Physiol. {London), 218: 
433-445. 

DURCHON, M. AND A. RICHARD. 1967. Etude, en culture organo-
typique, du role endocrine dela glande optique dans la maturation 
ovarienne chez Sepia officinalis L,. (Mollusque, Cephalopode). 
C. R. Hebd. Seances Acad. Sci., Ser. D 264:1497-1500. 

EFP. 1979a. Fishing news and notes. Survey of EEZ. Exph. 
Fish. Project Newsletter. 2 (2) : 21-23. 

EFP. 1979b. Results of operation of M, V. Matsycmireekshani 
along northwestern part of Indian EEZ during May to October, 
1979. SurveyofEEZSeries.No.2.£'Ay.fwA.i'i-oyec/,Bombay: 
1-15. 

EFP. 1979c. Results of the exploratory fishing conducted during 
1978-79. Bull. Explo. Fish. Project. 9 : 66 pp. 

EFP. 1982. Resuhs of exploratory survey of fishery resources 
of Wadge Bank. Progress Report 1. Explo. Fish. Project, 
Bombay: 26 p. 

FAO. 1983. Year book of Fishery Statistics 1981: Catches and 
Landings. FAO Yearb. Fish. Stat. (52). 

FAO/UN. 1961. Report to the Government of India on a survey 
of the Fishery Resources of the Bay of Bengal. Project FAO/ 
EJPA 158-53, based on the work of V. M. Naumov, FAO/TA 
Marine Fisheries Biologist. 

FERAL, JEAN-PIERRE. 1978. La regeneration des de la seiche 
Sepia officinalis (Cephalopoda, Sepioidea) (1). I-Etude Mor-
phologique. Cahiers de Biologic Marine, XIX: 355-361. 

FIELDS, W . G . 1965. The structure, development, food relations, 
reproduction and life history of the squid, Loligo opalescens 
Beny. Calif. Dept. Fish and Game, Fish Bull. (131): 1-108. 

FIUPPOVA, J. A. 1968. New data on the Cephalopoda of the 
Indian Ocean. Proc. JSymp. Mollusca, Mar. Biol. Ass. India, 
Pt. 1 : 257-264. 

Fiscus, C. H. 1982. Predation of marine mammals on squids 
on the eastern North Pacific Ocean and the Bering Sea. Mar. 
Fish. Rev., 44(2): 1-10. 

FISHERY AGENCY OF JAPAN. 1976. Report on cruise of the R. V. 
SHOYO MARU in the North Arabian Sea Survey, in coopera
tion with the lOP, FAO, to assess the pelagic fish stocks, 2 
October 1975—14 January 1976. Res. Dev. Div., Fish. Agen. 
Japan, 110 pp. 

FISHERY AGENCY OF JAPAN. 1977. Report on cruise of the 
R. V. SHOYO MARU in the North Arabian Sea, in coopera* 
tion with lOP, FAO, to assess the pelagic fish stocks, 2 October 
1976—13 January 1977. Res. Dev. Div., Fish. Agen. Japan. 
165 p. 

FLECKER, H . AND COTTON, B . G . 1955. Fatal bites from Octopus. 
Med.J.Aust., 2:329-331. 

FREEMAN, S. E . AND TURNER, R . J. 1970. Muculotoxin, a potent 
toxin secreted by Octopus maculosus Hoyle. Toxicol. Appl. 
Pharmacol., 16 ; 681-690. 

GAGE, P. W. AND A, F. DULHUNTY. 1979. Effects of toxin from 
the Blue-ringed Octopus Haplochlaena maculosa. In : Marine 
Toxins and other bioactive marine Metabolites Ed. Y. 
Hashimoto, Jap. Sci. Soc. Press. Ch. 3 :85-106. 

GEORGE, A. 1, M* S. NAZIR AHMED AND T . N . SIVAOASAN ASARI 

1976. Observations on the carangid fishery of Vizhiiuam 
coast, Trivandrum, with special reference to Decapterus dayi. 
(Wakiya). Bull. Dept. Fish. Kerala, 1 (1): 9-15. 

GEORGE, P. C , B. T. ANTONY RAJA AND K . C . GEORGE. 1977. 

Fishery Resources of Indian Economic Zone. Silver Jubilee 
Souvenir. Integ. Fish. Proj., October, 1977: 79-116. 

GHiRETn, F. 1960. Toxicity of octopus saliva against Crusta
ceans. Amt. N. Y. Acad. Sci. 90, 726-741. 

GOODRICH, E . S. 1896. Report on a collection of Cephalopoda 
from the Calcutta Museum. Trans. Linn. Soc. London, 7 : 
1-24. 

GOPALAKRISHNAN, P . 1970. Some observations on the shore 
ecology of the Okha coast. / . Mar. Biol. Ass. India, 12 (1 & 2) : 
15-34. 

GOULD, A. A. 1852. 12. Mollusca and shells United States Ex
ploring Expedition 1838-1842 under the command of C. Wilkes, 
510P. 

186 CEPHALOPOD RESOURCES OF EEZ 



GRAVELY, F. H . 1941. Shells and other animal remains found on 
the Madras beach. I. Groups other than snalis etc. (Mollusca : 
Gastropoda). Bull. Madras Govt. Mus. XNeW Ser,). Nat 
Hist., S (I) : 112 p. 

QtacOi T. M., AND R. D. BEEMAN. 1978. A study of spcrtjiato-
genesis in the spawning population of the squid, Leliso opalescens 
In: Reclcsiejs, C. W. and H. W. Frey (eds.) Biological, oceano-
graphic, and acounstic aspects of the market squid, Loligo 
opalescens Berry. Calif. Dept. Fish, and Game, Fish Bull., 
169:11-21. 

GRIFHN, L. E. 1900. The anatomy of Nautiluspompilius, Mem. 
Nat. Acad. Sci., 8 (5): 1-197. 

GRIMPE, G. 1926. Biologische Beobachtungen an Sepia off-
cianales. Verhandl. D. Zool. Gen. Suppl. Zool. Am. 31: 148-153. 

GuLLAND, J. A. (Ed.). 1970. The fish respurGes of the ocean. 
FAO/Fishing News (Books) Ltd., Surry, England, 255 p. 

HAMABE, M., C. HAMURO AND M. OGURA. 1982. S^utd jigging 
from small boats. FAO Fishing Manuals, FisJiing News 
Books Ltd., Farnham, England, 74 p. 

HAMABE, M., T. KAWAKAMI, Y. WATABE AND T. OKUTANI. 1976a. 
Perspectives for Japanese Overseas squid fisheries. FAO 
Fish. Rep. 170 (Suppl. 1) : 47-52. 

HAMABE M. T. KAWAKAMI, Y . WATABE T. OKUTANI AND K. 
IKEDA. 1976b. Review of cepbalopod resources and their 
exploitation by Japan. FAO Fish. Rep. 170 (Suppl. 1): l.S-

HAMURO, C. AND S. MIZUSHIMA. 1976. Concept and design of the 
99 G T Squid jigging vessel. FAO Fish. Rep. 170 (Suppl. 1) : 
103-106. 

HANKO B. 1913. Uber einen gespaltenen arm von Octopus 
vulgaris. Wilhelm Roux Arch. Entw. Mech. Org. 37: 217-222., 

HERDMAN W. A . 1903-1906. Report to the Government ofCyekm 
on the Pearl Oyster Fisheries of the Gulf of Mannar {with Sup
plementary Reports upon the Marine Biology of Ceylon Natura
lists). Roy. Soc. London 1: 1-307: 2 : 1-300: 3 : 1-384: 4 : 
1-326: 5 : 1-452. 

HERNANDO A. M. (JR) AND E. C. FLORES. 1981. The Philippines 
squid fishery: A review. Mar, Fish. Rev, 43 (1) : 13-20. 

HIDA, T. S. AND W. T. PEREYRA. 1966. Results of bottom trawling 
in Indian Seas by R/V ANTON BRUNN in 1963. Proc. 
Indo-Pacific Fish, Coun. 11 (2) : 156-171. 

HixoN, R. F . 1983. Loligo opalescens. In Ed. P. R. Boyll 
Cephalopod Life-Cycles. Vol. I. Species accounts. Academic 
Press, pp. 95-114. 

HraxiKiN, A. L. 1964. The conduction of the nervous finpulse. 
Liverpool Univ. Press, Liverpool, England, pp. 20-29. 

HORNELL, J. 1917. The edible molluscs of Madras Presidency. 
Madras Fish. Bull., 11: 1-51. 

HORNELL, J. 1922. The common molluscs of South Iiidla. 
Madras Fish. Bull., 14: 97-215. 

HORNELL, J. 1950. Fishing in many waten, C%8p|«r XV. 
Fishing for Octopus, Cuttlefish and Squid, Cambi^siee Univ. 
Press. Cambridge, 130-135. ; , 

CMWI BWIBTIN 37 0 

HOTNELL, J. 1951. Imiian Molluscs. Bombay Nat. Hist. Society 
Bombay, 96 p. 

HOWARD, P.O. 1981. Cephalopods: An under utilized resource. 
ScotishFishUfles Bulletin, 46:26-29. 

HOYLE, W . E , 1885a. Brief notice of the' Challen^r' Ceptolopoda 
(p. 472). Rep. Scient. Resul. Voy. ' Challenger \ (1873-T6), 
Narrative 1, 657 p. 

HOYLE, W. E . 1885b. Diagnoses of new species of Cephalopoda 
collected during the crpise of H.M.S. 'Challen^*. Part I. 
The Octopoda. Am, Mag. nat. Hist. Ser. 5,15: 2^2436. 

HOYLE, W. E . 1885c. Diagnoses of new species of Cephalopoda 
collected during the cruise of H.M.S. ' Challenge' Ptrt II. 
The Decapoda. Ann. Mag. nat. Hist. Ser. 5,16:181-203. 

HOYLE, W. E . 1885d. Preliminary report on the Cephalopoda 
collected by H.M.S. 'Challenger*. Part L The Octopoda 
Proc. Roy. Soc. Edinburgh, 13 : 94-114. 

HoYLE, W. E. 1885e. Preliminary report on the Cephalopoda 
collected by H.M.S. ' Challenger'. Part IL The Decapoda 
Proc. Roy. Soc. Edinburgh, 13 : 281-310. 

HOYLE, W. E . 1886. Report on the Cephalopoda collected by 
H.M.S.' Challenger' during the years 1873-1876. Rep. Scien 
Resui, Voy, ' Challenger' (Zoology), 16 (44): 1-245. 

HOYLE, W. E . 1904a. Sepia burnupi n. sp. from Natal. / . Conch, 
London. U : 27-28. 

HOYLE, W. E . 1904b. Report on Cephalopoda collected by Prof. 
Herdman at Ceylon, 1902. Rep. Ceylon Pearl Oyster Fish. 
2, Suppl. 14: 185-200. 

HOYLE, W . E. 1905. the C^atopoda. In: S. Gardiner. 
The Fauna and Geogrcphy of the Maldive andLacceadive Arehi 
pelagoes, 2, Skippt. 1; 575-988. 

HOYLE, W. E . 1907a. The Cephalopoda. The marine fauna 
of Zanzibar and EftSt Mpi» fiom collections made by Cyril 
Crossland in 1901-1902. Pr«c. Zoo/. Soc. London, 450-461, 

HOYLE, W. E . 1907b. Reports on the marine biology of the 
Sudanese Red Sea. 6. On the Cephalopoda. / . Linn. Soc 
( ^ o l , ) , 3 j ! 35-43. 

HtmLEY, A. C. 1977. Mating bdwyiour of the squid Ldligo 
opalescens. Mar. IMtar. Physiol, 4:195-203. 

HuRiEY, G. V. 1980. Recent development in the squid, //fee 
illecebrous fishery of Newfoundland, Canada. Mar. Fish 
i?«v., 42 (7-8): 15-22. 

IMBER, M. J. 1975. Lyooteuthid squids as prey of petrds to New, 
Zealand Seas. N. Z. J. Mar. Freshw. Res., 9 :483-492. 

IMBER, M. J. 1978. The squid families Cranchiidae and Gonatidae. 
(Cephalopod: Teuthoidea) in the New Zealand regton. 
New Zealand J. Zool,. S (3) ; 445-484. 

iNSTrt'UTE c» MA«I4E RESEARCH. 1975. Report on Cruise b}o|, 
1 and 2 of R/V PR- FRIDTJOF NANSEN, Indian Ocean Fiahwy 
and Deviplopipfflt Programme. Pelagic Fish Anestmait 
Survey of |̂ilc*th Arabian SeB» Bei»en, Institute of Maitoe 
reseaith, 15 p. 

m 



I8HI, M. 1977. Studies on the growth and age of the squid, 
Omtmstrephos bartrami (Le Sueur) in the Pacific off Japan 
Bull. Hokkaido Reg. Fish. Res. Lab., (42): 25-36. 

IvERSEN, I. L. K. AND L. PiNKAS. 1971. A pictodal guide to 
beaks of certain eastern Pacific Cephalopods. In: Food habits 
of Albacore, Wuefin tuna and fionito in Califomian Waters. 
I^h. Bull.. 152 :83-105. 

JAMES, P. S. B. R. 1967. The ribbon fishes of the family 
Trichiuridae of India. Memoir 1, Mar. Biol. Ass. India, 228 p 

JAUNICO, M . 1980. Development in South American squid 
fisheries. Mar. Fish. Rev., 42 (7-8): 10-14. 

JAYABALAN, N . AND K. RAMAMURTHI. 1977. Cephalopods of 
Porto Novo. / . Annamalai Univ. (Sci.), 31: 29-34. 

JAYAPRAKASH, A . A . 1974. Food and feeding habits of juveniles 
of ' Koth' Otolithoides brunneus (Day) in Bombay waters. 
Indim J. Fish., 21 (1): 127-140. 

JMFRCC. 1980. Report of feasibility study 1978 on squid jigging 
fisheries in the southwestern Pacific Ocean, 178 p. 

JONES, R . 1981. The use of length composition date in fish 
stock assessments (with notes on VPA and COHORT analysis). 
FAO Fish, arc, (734): 55 p. 

JONGS, S. 1968. The molluscan fishery resources of India. Proc. 
Symp. Mollusca, Mar. Biol. Ass. India, Pt. I l l : 906-918. 

JOTHINAYAOAM, J. T. 1981. Studies on Sepiella inermis (Ferrusae 
and d'Orbigny) population occurring along the Madras coast. 
Proc. Symp. Echol. Anim. Popul., Zool. Surv. India, Pt. 1 : 
83-89. 

JuANico' MARCELO, 1983. Squid Maturity Scales for population 
analysis. In: Caddy J.F. (ed). Advances in Assessment of 
Gq)halopod Resources. FAO Fish. Tech. Pap. (231): 341-378. 

KAOWADE, P. V. 1969. Food and feeding habits of Polynemus 
heptadactylus Cuv. and Val. Indian J. Fish., 16 (1 & 2), 
188-197. 

KAI:.AVATI, C. AND C. C. NARASIMHAMURTI. 1977. Steitdiausia 
spraguei n.s.p.a microsporidian parasite of the excretory cells 
found inthe renal appendages of Sepia elliptica. Rivista Parassit. 
38(2-3: 271-275. 

KALAVATI, C. AND C. C. NARASIMHAMURTI 1980. A new dicyemid 
mesozoan Dodedadicyema loligoi n. gen., n. sp. from the renal 
appendages of Loligo sp. Poc. Indian Acad. Sci (Anim, Sci.), 
89 (3): 287-292. 

KALAVATI, C , C. C. NARASIMHAMURTI AND T. SUSEELA 1978. 
A new species of DIcyemmennea, D. coromandelensis n. sp. 
from Sepia elliptica Hoyle. Proc. Indian. Acad. Set., 87 B (6) : 
161-167. 

KAREKAR, P. S. AND D . V. BAL. 1958. The food and feeding habits 
of Polynemus indicus (Shaw). Indian J. Fish., 5 (1): 77-94. 

KARNEKAMP, C. 1979. An aberrantly shaped sheild of Sepia 
sp. and a response to this. Kreukel. Amst., 15 (7-8): 60. 

KARPOV, KONSTANTIN, A . AND G. M. CAILLIET 1978. Prey 
eomposition of the Market Squid, Loligo opalascens Berry in 
relation to depth and location of capture, size of squid and sex 
of spawning squid. Calif. Coop. Ocean Ffsh. Invest. Rmts. 
20: 51-57. 

188 

KSAAHARA, S. AND T. NASUMI. 1976. Present status and future 
aspects of the fishoy for the common squid Todarodes pacificus 
(Steenstnip)in ttiesea of Japan. FAO Fish. Rep., 170(Suppl. 1): 
30-46. 

KAWAKAM, T. 1980. A review of sperm whale food. Sci. Rep. 
Whales Res. Inst., (32): 199-218. 

KAWATA, H . , K. KATAYA, U . AND T. TAKAHASHI 1955. Studies 
on the complete utilization of whole fish IV. The chemical 
composition of some fish viscera and the soluble feed made 
from cuttlefish liver. Bull. Japan. Soc. Sci. Fish., 21 (7) : 
503-508. 

KLOSS, C. B . 1902. Andaman and Nicobars, Reprint 1971, Vivek 
Publishing House, Delhi, 373 p. 

KORE, B. A. AND M. C. Josm 1975. Food of the squid Lol^o 
duvaueelU d'Orbigny. Proc. Indian Acad. Sci., 81 B (1): 
20-28. 

KRisHNAMintTHi, B 1957. Fishery resources of the Rameswaram 
Island. Indian J. Fish., 4 (2): 229-253. 

KRUMHOLZ, L. A. AND D . P. DE SYLVA. 1958. Some 'foods of 
marihu near Biminl, Bahamas. Fla. Ocar. Res. Publ, 28:1-31 

KuMARAN, M 1964. Studies on the food of Euthynnus affinis 
afflnis (Cantor), Auxis thazard (Lacepede), Auxis thynnoides 
Bleeker and Sarda orientalis (Temminck and Schlegel) Proc. 
Symp. Scombroid Fishes, Mar. Biol. Ass. India, Pt. 11 : 5^-606. 

KUTBAUNOAN, M. D. K., G. LUTBER, S. LAZARUS AND K 
PRABHAKARAM NAIR 1982. Experimental trawling off Vizhinjam 
Mar. Fish. Infor. Serv. T&E Ser., No. 40:5-7. 

LANE, F . W . 1962. Kingdom of the octopus. The life history 
of the Cephalopoda, The worlds of science (Zoology) Pyramid 
Publications, New York. 287 p. 

LANOE, A. M . AND M. PSISSENWINE, 1980. Biological considerations 
relevant to the management of squid (,Lo^o pealei and Illex 
illecebrosus) of the northwest Atlantic. Mar. Fish. Rev., 42 
(7-8): 23-38. 

LANCE, A. M. T., AND M . P. SISSENWINE 1983. Squid resources 
of the northwest Atlantic. In: Caddy, J. F. (ed.). Advance, 
in assessment of world cephalopod resources. FAO Fish. 
Tech. Pap. (231): 21-54. 

LANOE, M. M. 1920. On the regeneration and finer structure of 
the arms of the cephalopods. J. exp. Eool. 31 (1): 1-57. 

LoNO, o. AND W. F . RATHJEN 1980. Experimental jigging for 
squid off the Northeast United States Mar. Fish. Rev., 42 
(7-8): 60-66. 

Lu, C. C. AND M. R. CLARKE. 1975. Vertical distribution of cepha
lopods at 40°N, 53''N and 60''N at 20°W in the North Atlantic. 
/ . Mar. biol. Assn, U.K. (1975) 55 :153-163. 

Lu, C. C. AND M. R. CLARKE. 1975. Vertical distribution of 
cephabpods at 11°N, 20°W in the North Atlantic. Ibid. (1975) 
M : 369-389. 

LUTHER ,G, . P. N. RADBAKRISHNAN NAIR, O . GOPAKUMAR 
AND K. PRABHAKARAM NAIR 1982. Present status of small-
sodeimditfoBal Mmy at Vizhinjam. Mar. Fish. Infor. Say 
TS StE Ser., o.3»:l'l€. 

CEPHALOPOD RESOUKCES OF EEZ 
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