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CEPHALOPOD FISHERIES OF INDIA—AN INTRODUCTION TO THE SUBJECT 

WITH METHODOLOGIES ADOPTED FOR THIS STUDY 
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ABSTRACT 

The world production of cephalopods is briefly reviewed with observations on the situation in India. The methodologies 
adopted for the present studies on the taxonomy, aspects of biology and stock assessment of the resources of squids and cuttle­
fishes in some of our fishing grounds are outlined. For fully utilizing the resources the need for a close link up of product develop­
ment and marketing with resource surveys and commercial harvesting is stressed. 

INTRODUCTION 

Three recent publications on cephalopods of the 
world oceans have helped to focus greater attention 
on squids, cuttlefishes and octopods, considered in 
many areas as non-conventional resources. The Report 
on ' Stock Assessment of Cephalopod Resources Fished 
by Japan' (Okutani, 1977); ' Advances in Assessment 
of World Cephalopod Resources ' (Ed. Caddy, 1983a) 
and ' Cephalopods of the World—An annotated and 
Illustrated Catalogue of Species of Interest to Fisheries ' 
(Roper et al., 1984) have in a way updated our knowledge 
of this lesser exploited resource. Countries such as 
Japan, Spain, the Republic of Korea, Thailand and the 
U.S.S.R. have estabUshed squid, cuttlefish and octopod 
fisheries. With the advent of the Law of the Sea and 
the declaration of the Exclusive Economic Zone (EEZ) 
by many nations, the cephalopod resource is gaining 
considerable importance from mere subsistence fisheries 
to directed fisheries in many developing countries and 
Island States. 

In the oceanic waters cephalopods are second only 
to Tunas and Billfishes. Voss (1973) estimated the 
cephalopod potential from the continental shelf and 
slope as 8 to 12 million tons and opined that in oceanic 
waters the Oegopsid squids' potential could be 8 to 
60 times that of the neritic shelf resources. While 
these are optimistic figures, we may also take into con­
sideration that large areas of the world oceans have 
never been sampled for cephalopod resources although 
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indirect information of occurrence and abundance is 
available from the food of toothed whales or from the 
occurrence and distribution of larval forms collected 
during international expeditions. Squids and cuttle­
fishes are short-lived species and the improved methods 
of stock assessments that are being evolved should 
help eventually in giving a more realistic picture of 
the resource. Today the world production of cephalo­
pods stands around 1.5 million tonnes, and as mentioned 
earher, in many countries cephalopods form only 
subsistence fisheries. In view of the possibilities of 
export earnings and the development of new markets 
for cephalopods, in the recent past, a numbjr of countries 
have started cephalopod fisheries or intend doing so in 
the immediate future. Cephalopods, particularly cuttle­
fishes have in many areas in tropical waters formed 
an important by-catch in the shrimp fisheries. For 
long these have been discarded and only now efforts 
are made to use this also for processing and product 
development. 

WORLD CEPHALOPOD PRODUCTION 

The annual estimated World production of cephalo­
pods has fluctuated during 1977-'81 between 0.98 (1977) 
and 1.5 million (1981) tonnes (Year Book of Fishery 
Statistics, F.A.O., 1983). Of this about three fourths 
catch has been squids, both from neritic and oceanic 
waters (0.71 to 1.16 million tonnes). The cuttlefish 
catch has fluctuated between 0.1 and 0.2 million tonnes 
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while octopods have ranged betwecji 0.15 and 0.19 
million tonnes. 

Japan ranks as tlie leading cephalopod fishing coimtry 
of the world with an average annual production of 
604,7341 during 1977-'81, followed by Spain (111,4301), 
RepuMic of Korea (109,992 t), Thailand (81,115 t) 
and China (60,025 t). The other countries in the order 
of production are U.S.S.R., Canada, Italy, Argentina 
and Philippines. The high production is achieved 
by Japan not only from her waters but also from distant 
water fishing operations, using diverse gears such as 
mechanised jigs with light fishing, drift nets and trolling 
lines. The Ommastrephid squid Todarodes pacificus 
is the most important species of the catches. Spain is 
the second largest cephalopod producing country 
with an annual production ranging between 102,117 to 
and 130,904 t and Republic of Korea third with yearly 
production of 69,883 t to 145,265 t. India's average 
annual production of 12,3701 (C.M.F.R.I., 1982) shows 
that the country ranks seventeenth in the World 
in cephalopod production. 

WORLD SQUID LANDINGS 

The annual World squid landings ranged from 
845,110 t to 1,169,308 t during I977-'81 and contributed 
73.3% of the total cephalopod landings. In squid 
production also Japan is the leading country with an 
average annual production of 526,888 t. China is 
second with landings of 60,024 and Republic of Korea 
third with 56,312 t. The other squid producing coun­
tries in the order of production are U.S.S.R., Thailand, 
Canada, Argentina, Spain, Philippines and U.S.A. 

WORLD CUTTLEFISH LANDINGS 

The annual World production of cuttlefish ranged 
between 178,103 t and 208,013 t and contributed an 
average of 14.1% to the world cephalopod production. 
The Republic of Korea is the largest producer of cuttle­
fish in recent years with an average annual landings of 
35,5081 during 1977-81. Thailand is next in importance 
with an average production of 30,1211 and Spain third 
with 22,425 t. Japan, Vietnam, Italy, PDR Yemen, 
Malaysia, Morocco and France are the other coimtries 
in the order of importance and their production varied 
between 4,099 t and 21,0971. 

WORLD OCTOPOD LANDINGS 

The world annual production of octopods during 
the period 1977-'81 varied from 151,790 t to 190,419 t 
and accounted for 12.6% of the total cephalopod pro­

duction. Spain is the largest octopus fishing country 
with an average annual production of 57,885 t followed 
by Japan (56,749 t). The Republic of Korea ranks 
third but its production is much lower, being 18,333 t. 
Italy, Morocco, Thailand, Mexico, Portugal, U.S.S.R 
and Tunisia are the other important octopus fishing 
countries and their annual production varied between 
3,416 t (Italy) and 11,535 t (Tunisia). 

INDIA'S CONTRIBUTION 

Cephalopods are fished from the seas around India 
from very early times and constitute one of the im­
portant exploited marine fishery resources of our 
country at present. The cephalopod landings of India 
were low, less than 1,400 t until 1972 and have been 
gradually increasing only from 1973 onwards with the 
commencement of export of frozen cephalopod products 
to several countries—a transition from a discard to a 
quality resource. The production rose steeply from 
3,677 t in 1974 to 21,079 t in 1984 with slight fluctua­
tions during 1979-'82. The bulk of the production 
includes cuttlefishes which account for about 60% 
and the rest consists of squids and negligible quantities 
of octopods. 

Valuable contributions have been made on the 
systematics and identity of cephalopods of the Indian 
region by Goodrich (1896), Massy (1916). Adam (1939b) 
and Adam and Rees (1966) who have described a number 
of species of squids, cuttlefishes and octopods. Homell 
(1917, 1951) has given an account of the fishing gear 
and fishery for cephalopods in Madras Presidency. 
In recent decades the biology and fishery of cephalopods 
have attracted the attention of some workers in India. 
Rao (1954) has investigated the morphology, biology 
and fishery of the Myopsid squid Sepioteuthis arctipinnis 
(== S. lessoniana) of the southeast coast of India. 
Alagarswami (1967) has described the eggs and early 
developmental stages of S. arctipinnis. Silas (1968) 
has given an exhaustive accoimt of the cephalopod 
species distributed in the Indian Ocean and the occur­
rence and abundance of planktonic developmental 
stages as well as adults collected from the continental 
shelf waters along the southwest coast of India and the 
Lakshadweep Sea together with a bibliography of the 
literature on the subject. Sarvesan (1969b) has given 
an account of parental care and hatching in Octopus 
dollfusi. Oommen (1971, 1975, 1976, 1977a, b) has 
carried out studies on the identity and biology of some 
cephalopods of Cochin area. 

Publications such as ' The Cephalopods of the 
Philippine Island' by Voss (1963), ' A review of syste­
matics and ecology of oceanic squids' by Clarke (1966), 
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'Cephalopods of Hong Kong' by Voss and Williamsoii 
(1971), 'Biology of Cephalopods' by Nixon and 
Messenger (1977) and ' Octopus ' by M. J. Wells (1978) 
need special mention. Some interesting papers have 
also been published in the Proceedings of the Symposium 
on Mollusca conducted by the Marine Biological 
Association of India at Cochin in 1968. 

The report of Filippova (1968) on the distribution of 
cephalopods in the Indian Ocean ; the report of the 
Fishery Agency of Japan (1976, 1977) on the captiire 
of squids in jigs and hand-lines in the Northern Arabian 
Sea ; the squid jigging feasibility study conducted by 
the Japan Marine Fisheries Research Centre (1979, 
1980) in southwestern Pacific Ocean off the east coast 
of Tasmania, ^ass Strait and the waters off the west 
coast of Tasmania, the book * Fisheries of Japan, 
Squid and Cuttlefish' by Yoshikawa (1978) on the 
cephalopod resources, gear and utilization in Japan, 
the reports of erstwhile Exploratory Fisheries Project 
(1979a, b, c, 1982) about the results of fishing pro­
grammes ; and the series of papers of Court (1980) and 
others in Mar. Fish. Rev., 42 on fisheries, processing 
and utilization of squids in various coimtries are of 
great interest in programmes of investigation and 
exploitation of cephalopod resources in the Indian 
Ocean. 

In February, 1976 India declared an Exclusive Econo­
mic Zone extending our jurisdiction up to two hundred 
nautical miles from the coastline and efforts are necessary 
to explore and exploit the resources in the vast areas 
open for fishing. Recognizing the importance of 
cephalopods as a potential fishery resource which is now 
not properly exploited, at the Central Marine Fisheries 
Research Institute 1 had initiated a major research project 
on the spatial distribution, fisheries and biological 
aspects of potentially important species in different 
areas along the east and west coasts of India. In the 
present work, our knowledge of the identity, distribution, 
existing fisheries, results of the exploratory fishing pro­
grammes and biological aspects of cephalopods of 
India are presented comprehensively. It is hoped that 
this publication will generate greater interest in the 
systematics, abundance and exploitation of cephalopods 
in the seas around India and will lead to intensive 
studies and proper exploitation of the resources. 

PLAN OF WORK AND METHODOLOGIES ADOPTED 

In this work the pertinent literattu:e on cephalopods 
and cephalopod resources of the Indian region have been 
briefly dealt with in the Chapter on the Resume of work. 

In the Chapter on the identity of the common species 
of cephalopods, identification keys are provided for the 

field identification of the various potentially important 
species, with brief descriptions based on a study of the 
material and relevant literature. 

For biological studies of squids and cuttlefishes, 
random samples were collected at selected centres twice 
a week for study on aspects such as sex ratio, maturity, 
spawning, age and growth, length-weight relationship, 
food and distribution. For studying the maturity 
and spawning of the squids and cuttlefishes, four stages 
of matxirity—immature, maturing, matiire and spawning/ 
spent were recognized based on the appearance of the 
reproductive organs. In immature male squids the 
testis is elongate and thin and in immature male 
cuttlefishes it is small and triangular; the spermato­
phoric sac and penis are small and spermatophores 
absent. The ovary of females in stage I is small with 
small immature ova ; the nidamental glands appear as 
small patch-like structures and the accessory nidamental 
glands are not discernible. In stage II the maturing 
stage, the testis is larger and thicker than in the I stage 
and developing spermatophores are present in the 
spermatophoric sac; hectocotylization is apparent. 
In stage II females the ovary is larger and occupies 
about one fourth of the mantle cavity and ova with 
reticulate pattern clearly seen; the nidamental glands 
are larger and lobe-like in squids and pear-shaped in 
cuttlefishes ; accessory nidamental glands are small and 
not coloured. 

In stage III males the testis is mature, fully developed, 
prominent and spermatophoric sac packed with fully 
developed spermatophores; the hectocotylus is well 
developed. In stage III females, the ovary is mature 
and prominent filling the posterior mantle cavity ; the 
ova are ellipsoidal or ovoid in shape with reticulate 
surface; the nidamental glands are fully developed, 
conspicuous, creamy white in colour and with distinct 
anterior pore; the accessory nidamental glands are 
orange in colour. 

In stage IV males the testis is either thick or thin and 
the spermatophoric sac is either partly or almost empty ; 
in females the ovary contains loosely disposed ova ; 
ripe ova could be seen in the oviduct. The nidamental 
glands are creamy white and robust before spawning 
and flabby in the spent condition. The accessory 
nidamental glands are of light orange red colour. The 
size at which 50% of the species matured was considered 
as the size at first maturity. 

Age and growth of different species were determined 
by studying the modal progression of dorsal mantle 
length. Using dorsal mantle length frequency data 
as basic input and assiuning the growth of the species 
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following von Bertalanfy's growth formula, growth 
parameter ioc and K were estimated by the straight 
line method suggested by Alagaraja (1984). Stock 
estimates were made by length cohort analysis of Jones 
(1981). 

Data on the estimated cephalopod production and 
total marine fish production in various zones of maritime 
states of India have been obtained from the records 
of the Fishery Resources Assessment Division of the 
Central Marine Fisheries Research Institute. The 
Institute collects data on marine fish landings by a 
multistage stratified random sample survey design which 
is a time-space stratified system, and areawise and 
gearwise production is estimated. For the period 
1968-'72, as information on gearwise effort was not 
always available, the monthly and seasonal variations 
in the cephalopod landings in various areas and their 
percentage in total marine fish production alone have 
been studied. For the period 1973-'77, data on gear-
wise effort and cephalopod and all fish production in 
the different areas were available and from these the 
seasonal, annual and gearwise production in different 
areas, CPUE and percentage of cephalopods in total 
marine fish production have been determined. 

The cephalopod fishery has been studied in greater 
detail during 1976-'80 at eleven important centres in 
the country viz., Waltair (Visakhapatnam), Kakinada, 
Madras, Portonovo, Mandapam, Rameswaram and 
Keelakarai on the east coast of India and at Vizhinjam 
(Trivandrum), Cochin, Mangalore and Bombay on the 
west coast where biological studies were also made. 

At these centres the species composition and CPLlE hav6 
been investigated. 

The catch data of the trawlers of the erstwhile Ex­
ploratory Fisheries Project (now Fishery Survey of 
India) based at Bombay and Visakhapatnam have 
been analysed and the monthwise, annual, areawise 
and depthwise cephalopod catches, catch rates and 
percentage in total trawl catches have been studied. 

Data on the magnitude and value of cephalopod 
products exported from India have been taken from the 
published reports of the Marine Products Export 
Development Authority, Cochin (MPEDA, 1985) and 
the annual trends analysed. 

The ensuing chapters could form baseline studies 
of cephalopods of the Indian seas. The effort should 
be considered as an initiation to a much more enhanced 
National programme to be closely linked with both the 
artisanal and commercial fisheries sectors. It is our 
view that immense potential exists in this sector for the 
development of major fisheries for squids and cuttle­
fishes. The projects taken up at the Central Marine 
Fisheries Research Institute with proper infrastructure 
facilities in manpower and vessel facilities should help 
in improved data acquisition, stock assessment of 
important species and rapid dissemination of results. 
An active cooperative programme on product develop­
ment and marketing of cephalopod products both 
internally and exports should closely be linked with 
resource surveys and harvesting if we are to take full 
advantage of our cephalopod resources. 
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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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