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P REFACE



T
o remain focused is not to miss the rich picture. Our efforts to generate a dynamic
 knowledge base through interdisciplinary research for enabling a sustainability-
 oriented policy climate in the marine fisheries sector are being presented here in a
 new thematic format. This reflects more of a change in the way we approach our
 challenges than an editorial shift. In fact, this reiterates our commitment towards a
 broadened vision in collecting, analysing and disseminating basic knowledge which
 is essential for meeting the future needs of marine management and governance.

The marine production front with a total landing of 3.07 million tonnes is maintaining
 its economic vibrancy. But the declining trends in growth rate and disturbing
 manifestations of biological reference points do not augur well for complacency in
 ushering a scientifically informed management regime. Enhanced knowledge is the
 corner stone of science based ocean policies. It is heartening to see that the open
 access knowledge policy we have followed  by way of launching  e-prints@cmfri
 has been well received by our stakeholders nationally and globally. We have continued
 our pioneering attempts in taming our seas as an alternative food production system
 by way of the open sea cage farming technology we have developed. The technology
 is now ready for take off. What is required is a proactive policy and financial support
 that enables its wider diffusion among the coastal community.


The completion of the Marine Census 2010 once again proves our competence in
 undertaking such nationwide exercises. Our performance in generating cutting- edge,
 marketworthy technologies in the fields of mariculture and marine biotechnology
 has been more than gratifying. With the new statistical models we could develop,
 we have strengthened our resource assessment capabilities. The resource divisions
 have continued to generate vital information through focused research efforts. Fields
 like marine biodiversity and fisheries socio- economics have opened new vistas
 through innovative research methods bolstering deeper community partnerships.


While presenting this report to our stakeholders, I have the privilege of acknowledging
 the unstinted support I have received from the Director General ICAR as well as the
 team of scientists and other members of the CMFRI fraternity.


30th June, 2011 G. Syda Rao


Kochi Director
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(9)
E XECUTIVE   S UMMARY


CMFRI has reoriented marine fisheries research and prioritized ‘focus areas’ during the year
 2010-11. The progress achieved based on the selected 19 themes of ‘topical value’ is reflected
 in the research projects of the Institute. The salient findings in capture, culture and other
 related scientific endeavours are summarized as follows:


The multi-gear capture fisheries of India estimated provisionally at 3.07 million during the
 year 2010 showed a decrease of about 1.31 lakh tonnes compared to 2009. The pelagic finfishes
 constituted 55%, demersal 26%, crustaceans 14% and molluscs 5% of the total landings. The
 mechanized sector contributed 73%, motorized 25% and artisanal 2% of the catch. The west
 coast accounted for 55% and east coast 45% of the total landings. The oil sardine Sardinella
 longiceps contributed to the maximum (13.1%) with an estimated landing of 4,03,932 t against
 4,14,767 t in 2009 followed by Indian mackerel Rastrelliger kanagurta (2,43,154 t; 7.9%).


The other important resources were penaeid prawns (2,17,858 t; 7.1%), croakers (1,66,967 t;


5.4%), cephalopods (1,66,886 t; 5.4%) etc.


The marine fish landings along the Kerala coast were 5,30,078 t during 2010 which was
 2.39 % more than 2009. Among 57 important groups of fishes monitored, 38 showed a decline
 while 19 projected an increase in yield. Tunas formed 81.3 % (7,883 t) of the total catch in
 Lakshadweep though declined by 4.6% in 2009. Karnataka recorded an all time high of 3,32,311
 t marine fish landing during 2010.  Increase in the landings of molluscs especially cephalopods
 (118%) and pelagics (ribbonfish (73.7%), carangids (51.1%) and mackerel (41.8%)) as
 compared to the previous year led to this overall increase. The marine fish production in Goa
 showed 25.3% increase (89,451 t) during 2010. The marine fish landings in Maharashtra
 during 2010 was estimated provisionally at 2.25 lakh t, with a decline of 29% over the previous
 year and that in Gujarat at 5.06 lakh t with a marginal reduction of 0.3%.


In Tamil Nadu the catch was 5.55 lakhs t and Puducherry 14,525 t. The total marine fish
 production of Andhra Pradesh for 2010 was 2.53 lakh t with a slight reduction of only 0.5%


from that in 2009. West Bengal and Orissa contributed 18% to the total production of the
 north east region.


The landing of low value bycatch and discards from trawl fisheries was monitored at Veraval,
 Mumbai, Karwar, Mangalore, Calicut, Cochin, Tuticorin, Mandapam, Chennai and
 Visakhapatnam.  An estimated 3.83 lakh t of bycatch valued at Rs.192 crores was landed
 which formed 27.8 % of the total trawl catch, an increase of 24% over the previous year.


Fifteen exploratory surveys and jigging cruises were undertaken in a fishing trawler MV
 Titanic (20 m LOA) from 100 m to 4,000 m  (8°N to 17°N lat. and 64°E to 76°E long.) along
 the Eastern and Central Arabian Sea. New spawning grounds of oceanic squid Sthenoteuthis
 oualaniensis were located in the Arabian Sea.


Myctophid fishery by deep sea shrimp trawlers constituted 840 to 1,680 kg/trip. Two
 opportunistic visual surveys were carried out onboard FORV Sagar Sampada to assess marine
 mammal diversity and their distribution in oceanic waters of western and eastern parts of the
 Indian seas and southern part of Sri Lankan waters of Indian Ocean.


Identification and characterization of the functional genes belonging to three categories viz.


anitoxidant enzymes, stress related proteins and defense related peptidases in edible oyster



(10)cage farming, ornamental fishes and lobsters. Oysters were screened for the presence of
 Perkinsus olseni and anti-inflamatory properties of green mussels were studied.


PIT tagging has been introduced in obtaining the reproductive history of the cage reared cobia
 brooder at Mandapam. Broodstock development for cobia, pompano, greasy grouper and
 Malabar red snapper is in progress at different centres. A recirculatory system for lobster
 broodstock and larval rearing has been introduced at Kovalam, Chennai. Good harvests obtained
 in cages for seabass at Chennai and Karwar and for lobster at Kanyakumari have boosted the
 prospects of cage farming. Cobia seeds produced by CMFRI in cages at Mandapam and the
 record growth obtained (2.5 to 3.5 kg in 8 months) show the excellent prospects of the species
 in cage farming.  Growth of grey mullet and pearl spot (Karimeen) in captivity in brackishwater
 environment off Cochin has opened up yet another avenue for selecting candidate species for
 cage culture.


Biodiversity surveys at Vizhinjam-Thankassery areas revealed the presence of patchy coral
 reefs dominated by Pocillopora damicornis and P. verrucosa. Cladiella australis (soft coral),
 is a new distributional record for the Palk Bay reef ecosystem. L. pauciflorum explants were
 found to attach firmly to the substratum after 20 days of culture and growth of new lobes and
 polyps were visible by 25th day. The bottom set gill nets and mini-trawls were found to cause
 destruction to the sponges in the Palk Bay.  Fish assemblages and sponges associated with
 coral reefs were studied using visual census method.  Rhinopias eschmeyeri and Ablabys
 binotatus, both new to Indian waters were reported from the Gulf of Mannar.


The OpenBugs software, a Markov Chain Monte Carlo (MCMC) based Bayesian analysis tool,
 was used to study the state-space models on various fisheries in India. OpenBugs codes for
 non-linear Schaefer model were developed for 15 year catch and effort time series data sets of
 Kerala, Karnataka, Tamil Nadu and West Bengal.  Using the constructed ECOPATH model of
 the Gulf of Mannar, it was observed that effort increase resulted in drastic reduction in the
 cumulative catch and therefore effort control is very much necessary in the GOM ecosystem.


Nursery of mangrove plants was developed at Moothakunnam, Ernakulam and Kuduroli in
 Dakhshina Kannada through participatory community based Marine Ecosystem Restoration
 Programme. Data on hydrographic variations and sediment quality of the coastal ecosystem
 (upto 30 m depth, off Kochi) collected since 1995 to 2010 was digitized.  A decadal change in
 the nutrient level indicative of eutrophication was also evaluated. Vulnerability assessment of
 coastal villages in the districts of Maharashtra and Kerala to climate change was studied. A
 promising project on National Initiative on Climate Resilient Agriculture – Marine Fisheries
 (NICRA) was launched in February 2011 with the theme “Harnessing the beneficial effects
 on climate change on marine organisms”.


The socio-economic scenario of the marine fisheries showed discernible changes during the
period.  The gross revenue from the catches at the point of first sales (landing centre) was
estimated at Rs.19,753 crores, and at the point of last sales (retail market) it was estimated at
Rs.28,511 crores resulting in an enhancement of 14.35%. The estimated gross private
investment on fishing equipment was at Rs.15,496 crores, out of which the investment on
mechanised crafts worked out 87%, motorized crafts, 8.5% and the non-mechanized
crafts, 4.5%.



(11)Open Access Institutional Repository, e-prints@CMFRI has been established for the research
 publications. During 2010-11, the Institute subscribed 71 national and international journals
 including online versions. CMFRI won the Rajarshi Tandon Award (second position) of ICAR
 for the excellent implementation of Official Language activities for the year 2009.


Maize crop was successfully cultivated through ‘On Farm Testing’ by the KVK at the KVK
 demonstration farm in Thevara for the first time in Kerala.


Marine Fisheries Census - 2010 was successfully completed generating detailed information
 on the coastal villages and fisherfolk. The Institute had conducted ICAR Winter School and
 NFDB national training programmes in different areas like cage culture, ornamental fish culture
 and mussel farming, followed by several workshops.  Scientists have participated in national
 and International trainings and in cruises upto the Southern Ocean.


The Institute has implemented 33 in-house, 32 sponsored and 15 consultancy projects. We
have published 68 research papers in peer reviewed journals, 30 technical articles, 23 popular
articles and 6 books in different areas of marine fisheries research.
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III NTRODUCTION


The Central Marine Fisheries Research Institute plays a pivotal role in the field of fisheries
 research in India with its 63 years of splendid and dedicated service, focusing on various
 aspects of marine fisheries, which target sustainable fish production and well-being of fishermen
 communities.  Ever since its establishment in 1947, the Institute grew significantly in developing
 a creditable research infrastructure and scientific expertise, enabling a multidisciplinary
 approach in marine capture as well as culture fisheries. The marine fisheries sector of India,
 which contributes about 45% of the total fish production of the country, plays a noteworthy
 role in supplying protein rich food to the growing population and attracts rewarding foreign
 exchange earnings through seafood export. The vast expanse of the coastline of the country
 offers ideal sites for mariculture through which, the Institute is aiming at enhancing the
 production of food fishes along with developing appropriate strategies for sustainable
 management and conservation of biodiversity of the EEZ.  In accordance with the global
 trends in marine fisheries management, the fishing industry in India should also attempt to
 meet the challenges of formulating a successful management system that addresses sustainability
 issues. In this context, the initiatives taken up by CMFRI in research on ecosystem-based
 fisheries and participatory approach in fisheries management stand relevant.


The marine fish landings of India, estimated during 2010 was 3.07 million tonnes which recorded
 a decline of about 1.31 lakh tonnes when compared to the estimate for 2009. The pelagic
 finfishes constituted bulk of the landings with a share of about 55%. The west coast continued
 to be the major contributor. The recent fishery statistics of the country shows that the present
 fishing effort has been substantially extended to deeper waters with the induction of more
 multiday vessels. However, there is ample scope for further expansion to oceanic waters to
 exploit the non-conventional resources as well as oceanic tunas. Aiming at this objective,
 steps to utilise the oceanic tuna of the Lakshadweep Sea as well as oceanic squids and myctophid
 resources have been envisaged through NAIP schemes.


The national marine fish landing estimates by the Institute using comprehensive centralised
 sample survey programme is well accepted and utilised by the researchers and institutions
 globally. The statistical methodology adopted for estimation, covering 1,332 landing centres
 in nine maritime states of India was recognised by FAO and was officially reported to FAO
 upto 1970 as official statistics. The database pertaining to the fishery and biology of
 commercially exploited marine finfishes as well as shellfishes offer immense scope for their
 collation and dissemination, which in turn, may help in formulating the best management
 practices for fishery regulations and stock enhancement. In the recent past, the Institute was
 assigned with the tasks of revalidation of potential yield of the Indian EEZ, optimisation of
 fleet size for different maritime sates of India and a study on the impact of the seasonal fishing
 ban based on analysis of the time series data deposited at the National Marine Living Resources
 Data Centre of CMFRI. The Institute has also proclaimed its prime role in fishery sector by
 successfully accomplishing the gigantic task of conducting the  Marine Fisheries  Census -
 2010, to generate reliable and latest data on fishermen population, craft and gear and
 infrastructure facilities of fishing villages, covering about 11 lakh marine fishermen households
 distributed across 4,044 fishing villages in the country.


The success in open sea cage farming of Asian seabass Lates calcarifer in the coastal waters
has opened up new avenues in formulating policies for the commercialisation of cage culture
with location specific environmental impact assessment studies. The institute has pioneered in
identifying resources necessary for sea cage farming and has  taken the front stage in this
direction. While the efforts continue for the commercialisation of  the holistic health solutions
from the green mussel, ‘GMe’ and the ornamental fish feed ‘Varna’, subsequent success in this



(13)line has been achieved with the development of functional feeds for
 aquariculture and slow sinking nursery feeds.


In order to imbibe the mandatory principles of CMFRI, the Institute
 performs regular investigations on the impacts of fishing and other
 human interventions on the natural stocks and marine ecosystems,
 develops hatchery production systems and sea farming techniques of
 finfishes as well as shellfishes to augment production, undertakes
 research on the ocean environment dynamics and climate change
 impacts, trends and traits of vulnerable biota and habitats coupled with
 marine biodiversity to conserve the resources and build up a reliable
 database. Data archaeology, socio-economic evaluation, technology
 transfer and participatory approach in co-management of the resources
 for responsible harvesting practices are also appraised and incorporated.


The Institute has three Regional Centres; at Mandapam Camp,
 Visakhapatnam and Veraval; seven Research Centres; at Mumbai,
 Karwar, Mangalore, Kozhikode, Vizhinjam, Tuticorin and Chennai
 and fifteen Field Centres along both the west and east coasts to
 investigate and accomplish the tasks envisaged. The entire activity is
 co-ordinated by the Headquarters at Cochin, with its ten Research
 Divisions namely, Fisheries Resources Assessment, Pelagic Fisheries,
 Demersal Fisheries, Crustacean Fisheries, Molluscan Fisheries, Fishery
 Environment Management, Marine Biotechnology, Mariculture,
 Marine Biodiversity and Socio-Economic Evaluation and Technology
 Transfer. The Institute has built up laboratories, hatcheries and farming
 facilities for carrying out research programmes over the years and is
 in the process of upgrading the same to meet the additional requirements
 and challenging needs. CMFRI provides facilities for Ph. D.


programmes of several Universities in the country with the involvement
 of externally funded research schemes. The Library and Documentation
 Section of the institute provides online documentary service from time
 to time inclusive of e-prints to research staff and students of CMFRI,
 besides extending reference facilities to visitors. The Institute brings
 out Bulletins, Special Publications, Quarterly Newsletter and the
 Marine Fisheries Information Service and also publishes the Indian
 Journal of Fisheries to aid successful dissemination of the results of
 scientific research.



The Mandate


„ To monitor the exploited and assess
 the under-exploited of the marine
 fisheries resources of the Exclusive
 Economic Zone (EEZ).


„ To understand the fluctuations in
 abundance of marine fisheries
 resources in relation to change in the
 environment.


„ To develop suitable mariculture
 technologies for finfish, shellfish and
 other culturable organisms in open
 seas to supplement capture fishery
 production.


„ To act as a repository of information
 on marine fishery resources with a
 systematic database.


„ To conduct transfer of technology,
 post-graduate and specialised
 training, education and extension-
 education programmes.


„ To provide consultancy services.



(14)Marine fish landings and fishing effort for different regions of the
 country with individual species and gear-wise break up were estimated
 and a full fledged information retrieval system pertaining to marine
 fisheries was developed. For collection and estimation of marine fish
 landings of the exploited marine fishery resources, the time-tested
 stratified multistage random sampling design developed by the Institute
 was adopted which involved planning and execution of the sample survey,
 co-ordination of field work, processing of data, development of necessary
 computer software, creation and updating of database, development of
 formats for data storage and retrieval and development of database
 queries.


¾ The marine fish landings of India during the year 2010 has,
 provisionally, been estimated as 3.07 million tonnes  with a
 decrease of about  1.31 lakh tonnes  compared to the estimate for
 2009.


¾ The pelagic finfishes constituted 55%, demersal fishes 26%,
 crustaceans 14% and molluscs  5% of the total landings.


¾ The sector-wise contributions during the year 2010 were
 mechanized 73%, motorized 25% and artisanal 2%.


¾ The west coast accounted for 55% of the total landings and east
 coast 45%.


Components of marine fish landings in India during 2010


Region-wise and resource-wise estimates of marine fish production
 were made along with the effort expended by different types of gears.


The estimate of region-wise production showed that the north-east region,
 comprising West Bengal and Orissa contributed 18% to the total
 production and the south-east region consisting of Andhra Pradesh, Tamil
 Nadu and Puducherry contributed 27%.  On the west coast, the north-
 west region comprising Maharashtra and Gujarat recorded 24% of the
 total landings, and the south-west region comprising Kerala, Karnataka
 and Goa contributed  31%.


Contribution of major species/groups


Oil sardine (Sardinella longiceps) remained as the most important
 single species contributing 13.1% to the total marine fish landings in
 the country. The estimated landings of oil sardine for 2010 is 4,03,932
 tonnes against 4,14,767 tonnes in 2009. The second important resource
 in terms of contribution towards total landings is Indian mackerel
 (Rastrelliger kanagurta) accounting for 7.9% of total landings, the
 estimate for 2010 being 2,43,154 tonnes compared to 1,85,932 tonnes in
 2009. The estimated landings of other important resources are penaeid
 prawns 2,17,858 tonnes (7.1%), croakers 1,66,967 tonnes (5.4%),
 cephalopods 1,66,886 tonnes (5.4%), ribbonfishes 1,50,166 tonnes


Landings of major fishery resources during 2010


State-wise landings in India during 2010
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(15)Pelagic  finfishes


Molluscs


Crustaceans
 Demersal finfishes


Components of various groups in the marine fish landings of India during 2010
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Estimated marine fish landings (t) during 2009 and 2010*


Pelagic finfishes Demersal finfishes


Name of fish 2009 2010  Name of fish 2009 2010


Clupeoids Elasmobranchs   


Wolf herring 22137 17597 Sharks 29129 20245


Oil sardine 414767 403932 Skates 3742 2326


Other sardines 101054 103059 Rays 19906 18095


Hilsa shad 52051 65196 Eels 12408 9177


Other shads 6103 4233 Catfishes 107573 85699


Coilia 30518 26156 Lizard Fishes 59497 56480


Setipinna 13036 11339 Perches   


Stolephorus 56824 79127 Rock cods 17586 21812


Thryssa 38204 37775 Snappers 7676 8101


Other clupeids 83024 78618 Pigface breams 17004 8856


Bombayduck 112279 94942 Threadfin breams 130728 124248


Half Beaks & Full Beaks 6308 4692 Other perches 50819 45500


Flying Fishes 1458 786 Goatfishes 30031 34575


Ribbon Fishes 138592 150166 Threadfins 11767 9193


Carangids   Croakers 195934 166967


Horse Mackerel 34042 29647 Silverbellies 68480 73817


Scads 54018 48891 Whitefish 13626 11333


Leather-jackets 12591 12275 Pomfrets   


Other carangids 75000 75880 Black pomfret 17959 21647


Mackerels    Silver pomfret 31733 24397


Indian mackerel 185932 243154 Chinese pomfret 3478 3634


Other mackerels 196 199 Flat Fishes


Seer Fishes Halibut 938 1080


S. commerson 30384 26561 Flounders 134 162


S. guttatus 21655 13904 Soles 44572 42440


S. lineolatus 16 16 Miscellaneous 42988 19996


Acanthocybium spp. 227 177 Total 917708 809780


Tunnies    Shellfish


E. affinis 25590 22101 Crustaceans   


Auxis spp. 8062 17914 Penaeid prawns 245159 217858


K. pelamis 7604 5767 Non-penaeid prawns 168415 128876


T. tonggol 3331 4451 Lobsters 1872 1683


Other tunnies 16131 10283 Crabs 47897 52149


Bill Fishes 9073 8303 Stomatopods 27379 29504


Barracudas 23052 25737 Molluscs   


Mullets 6824 3338 Cephalopods   


Unicorn Cod 724 152 Squids 54262 91438


Miscellaneous 78180 41178 Cuttle fishes 63718 69940


Total 1668987 1667546 Octopus 5659 4016


Miscellaneous 4397 1492


Total 618758 596956


Grand total 3205453 3074282


* Provisional estimate



(17)(4.9%), non-penaeid prawns 1,28,876 tonnes (4.2%), threadfin breams
 1,24,248 tonnes (4.0%), lesser sardines 1,03,059 tonnes (3.4%) and
 Bombayduck 94,942 tonnes (3.1%).


Revalidation of potential yield


The potential yield and optimum fleet size for the maritime states
 West Bengal, Orissa, Andhra Pradesh, Tamil Nadu, Puducherry, Kerala,
 Karnataka, Goa, Maharashtra and Gujarat, were estimated based on
 Schaefer’s linear and non-linear surplus production models and using
 catch and effort time series data of each maritime state, for the committee
 constituted by the Ministry of Agriculture for revalidation of potential
 yield of the Indian EEZ.


Impact of fishery regulations


Based on 20 years catch and effort time series of four categories of
 marine fishery resources, possible influence of fishery regulation like
 trawl ban was studied for all the maritime states of the country for the
 committee constituted by the Ministry of Agriculture to review the
 centrally implemented fishing regulations along east and west coast of
 the country.


Region-wise landings in India during 2010
Sector-wise landings in different regions during 2010
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Kerala and Lakshadweep



S USTAINABLE  M ANAGEMENT



OF  F ISHERY  R ESOURCES



Kerala


The total marine fish landings along the Kerala coast was 5.3 lakh t
 during 2010, which was 2.39% more than that of 2009 (5.18 lakh t). The
 overall increase recorded was due to the increased landing of small pelagics.


Pelagic finfishes contributed 71%, demersal 15%, crustaceans 8% and
 molluscs 6% of the total landings. The contribution by mechanised,
 motorised and artisanal sectors were 62%, 37% and 1%, respectively.


Of the 57 important groups of fishes monitored, 38 groups showed decline
 and 19 showed increase in yield during 2010.  The estimate of district-
 wise fish production showed that Calicut ranked first with 21.4%


followed by Ernakulam (19.8%), Alleppey (14.4%), Trichur (11.0%),
 Malappuram (9.0%), Kollam (8.6%), Kannur (8.1%),
 Thiruvananthapuram (5.9%) and Kasaragod (1.9%).


The major groups which contributed to the fishery of Kerala were
 oil sardine (35.5%), Indian mackerel (12.0%), anchovies (7.8%), penaeid
 prawns (6.5%), threadfin breams (6.4%), carangids (6.2%), cephalopods
 (6.1 %), flatfishes (2.6%), tunas (2.6%) and ribbonfishes (1.6%). Major
 gears that supported the fishery were ring seines (51.6%), multi-day
 trawlers (25.0%) out board motor gillnets (7.5%) and mechanized single
 day trawlers (5.0%). The most efficient gears were mechanized ring seine
 that yielded 1207.4 kg/hr followed by mechanized purse seine
 (979.2 kg/hr) and out board motor ring seine (713.4kg/hr). Highest
 landings were during October (69,564 t; 13.1%) while the lowest were
 in April (16,540 t; 3.1%).


Pelagic resources


The pelagic resources constituted 71% (3,76 lakh t) of the total landings
 of Kerala. The major resources exploited were oil sardine (50%), Indian
 mackerel (17%), whitebaits (10.9%), carangids (8.7%), tunas (3.6%),
 ribbonfishes (2.2%), lesser sardines (1.9%) and seerfishes (0.8%).


Oil sardine: Sardinella longiceps contributed 35.5% (1,88,047 t) of the
 overall fish production in Kerala. Ring seine with a production rate of
 824 kg/hr was the most efficient gear that contributed 98.8% of the sardine
 landings. Trawlers and gillnets contributed 0.9% (0.5 kg/hr) and 0.3%


(1.1 kg/hr).


Indian mackerel: Rastrelliger kanagurta with 12.0% contribution
 (63,822 t) formed the second largest resource in the landings of Kerala.


Ring seine with a production rate of 102.5 kg/hr contributed 56% and
 trawls 32.5 % (at 4.0 kg/hr) to the mackerel landings.


Percentage contribution of various resources to the
fisheries of Kerala



(19)Whitebaits: Stolephorus spp. with 7.8% (41,192 t) contribution was the
 third most important resource. Most productive month was November.


Trawlers contributed 55.5% with a catch rate of 1.25 kg/hr, ring seines
 42.6% (at 13.4 kg/hr) and gillnets 2.0% (at 0.3 kg/hr). Four species were
 observed with the dominance of S. devisi 28.3 % (size range 70-95 mm)
 followed by S. commersoni 27.0 % (size range 75-155 mm), S. waitei
 25.3 % (size range 70-100 mm) and S. insularis 12.3% (size range
 64-85 mm). Entire catch was constituted by mature fishes.


Carangids: Formed nearly 6.5% of the total fish catch of the state
 (32,583 t). Fishery was supported by 35 species, with 9 at commercial
 level. Decapterus spp. formed nearly 55.3 % of the total carangid catch.


Large carangids were exploited mainly by hooks and line (72.4%) and
 drift gillnets (25.4%) while small carangids by trawls (82.7 %) and ring-
 seines (17.3%). Young ones of scads were encountered in the catch round
 the year, with peak during south-west monsoon, accounting 22.4% of
 their annual catch.


Ribbonfish: Production improved over the previous year by 40% to
 8,445 t. Fishery was intermittent along the coast with peak during October
 and supported exclusively by T. lepturus. Trawlers with 72.8%


contributed the bulk of the catch followed by out board gillnets (23.7%)
 and out board hooks and lines (3.0%). Targeted fishery for juveniles
 was observed at Kollam region, especially for bait purpose for tuna
 longliners and handliners.


Seerfishes: Major share (85.5%) of the production was by hooks and
 line, rest by gillnets (10.5%) ring seine and trawls.  Fishery was supported
 by three species Scomberomorus commerson (93.0%), S. guttatus (4.0%)
 and Acanthocybium solandri (3.0%). Young fishes of 17-30 cm size (FL)
 were landed by trawls and ring seines almost round the year, with peak
 during June to September.


Billfishes: Exploited mainly by hooks and line (69.4%) and gillnets
 (30.6). Fishery was supported by Istiophorus platypterus (90.5%),
 Makaira spp. (8.9%) and Xiphias spp. (0.8%).


Cobia: An estimated 436 t of cobia (Rachycentron canadum) was landed
 by hooks and line, gillnets and trawls.


Estimates of exploitation and mortality rates of important pelagic sources


Species E F Z M Remarks


Selar crumenophthalmus 0.51 1.75 3.42 1.67 Under-exploited
 Decapterus  russelli 0.48 1.52 3.13 1.61 Under-exploited
 Megalaspis cordyla 0.68 2.84 4.20 1.36 Optimally exploited
 Trichiurus lepturus 0.48 0.92 1.9 0.98 Under-exploited
 Euthynnus affinis 0.76 4.01 5.30 1.29 Over-exploited
 Auxis thazard 0.59 2.32 3.96 1.64 Under-exploited
 Auxis rochei 0.35 0.66 1.87 1.21 Under-exploited
 Scomberomorus commerson0.76 7.33 9.64 2.31 Over-exploited
 Rachycentron canadum 0.61 3.17 5.18 2.01 Over-exploited
 Whitebait (Stolephorus spp.) landings at Calicut


Ribbonfish (Trichiurus lepturus) landing by
trawls at Calicut



(20)Fishery parameters of important pelagic resources in Kerala


Biological reference points (measurements in cm) of some important pelagic resources in Kerala


Species L∝∝∝∝∝ Mean Mode Lm Lopt Lc Lmax


D. russelli 13.5 20.9 19, 21 13.7 13.8 17.2** 24.0


S. crumenophthalmus 17.0 23.6 23, 27 16.7 17.0 19.6** 29.5


M. cordyla 20.0 32.7 23, 33 25.0 26.0 22.4** 40.5


T. lepturus 20.0 69.0 79 47.3 50.9 41.8** 112.0


S. commerson 12.0 68.9 67 70.1 77.1 54.3* (27.6)** 144.0


A. solandri 68.0 81.6 75  70.8* 124.0


E. affinis 36.0 48.8 45 37.7 40.1 39.7* 78.0


A. thazard 22.0 34.6 35 27.5 28.8 28.4* 51.0


A. rochei 16.0 26.8 25, 29 23.6 24.5 24.2* 39.0


R. canadum 24.0 57, 89 70.0 77.0 54.0* 16.0


R. kanagurta 8.0 17.9 15.5, 17.5 17.5 17.9 16.8*** 29.5


S. longiceps 5.5 12.7 16.5 14.0 14.1 15.1*** 20


S. devisi 7.0 8.3 8.5 6.5 6.3 7.9*** 9.5


S. commersoni 7.5 10.3 8.0, 13.5 7.5 7.3 8.5*** 15.5


*   Hooks & line/Gillnet,    **   Trawl   ***  Ring-seine


The mean size of R. kanagurta was larger than the size at maturity
 (Lm) and same as optimum size for exploitation (Lopt).  But Lc was slightly
 lower, necessitating a cautious approach.


In the case of seerfishes, mean size and Lc of S. commerson was
 much smaller than Lm and Lopt. Stock assessment shows that the species
 is heavily exploited. Enforcing minimum legal size for harvest and
 marketing will help in improving the stock and production. Being a high
 value resource, capture-based culture (fattening), using the young ones
 captured by ring seines is another management option. Mean size and


Resource Size range Dominant size group Peak landing


Oil sardine 55 to 210 mm TL 120-190 mm January and October


Indian mackerel 80-290 mm in TL 120-295 mm October


Ribbonfishes 20-91 cm 62 to 80 cm October


(Malabar)


Ribbonfishes 63-112 cm 72-87 cm


(central Kerala)


Scomberomorus 12-144 cm FL 45-104 cm June to September


commerson


Cobia 24 -126 cm FL 56 – 58 cm and May and September


88 – 96 cm


Carcharhinus 52.4-232.4 cm 120-180 cm


limbatus


Priacanthus 10.1- 41.0 cm 28.0 cm


hamrur


Management measures


The mean size and the length at capture (Lc) were larger than size at
maturity (Lm) and optimum size for exploitation (Lopt) for Stolephorus
devisi, Decapterus russelli, Selar crumenophthalmus and Megalaspis
cordyla.  This indicates that the exploitation of stock is at biologically
safer level for these species. D. russelli and S. crumenophthalmus remain
under-exploited and has scope for improved production.



(21)length at capture of S. commerson were much smaller than the size at
 maturity and Lopt. Stock assessment shows that the species is heavily
 exploited and hence exploitation of  the resource should be done
 judiciously.


Length at capture (Lc) was small for Rachycentron canadum compared
 to Lm and Lopt indicating stress on the stock. Stock assessment also shows
 that species is over-exploited, necessitating cautious approach in the
 exploitation of the resource.


Demersal resources


The total demersal fish landings (79,136 t) declined by 8.4%


compared to 2009. The major contributors were threadfin breams
 (42.8%), flatfishes (17.3%), lizardfishes (9.5%), croakers (6.0%),
 elasmobranchs (4.0%) and groupers (3.1%).


Elasmobranchs: Sharks (64.2%), rays (30.9%) and skates (4.9%)
 contributed to the elasmobranch fishery. Trawl net, gillnet and hooks
 and line were important gears that supported the fishery. Thirteen species
 of sharks were observed in the fishery; Carcharhinus limbatus (35.1%),
 Carcharhinus sorrah (14.3%), Sphyrna lewini (13.9%), Sphyrna zygaena
 (10.2%), Carcharhinus melanopterus (10.7%) and Alopias vulpinus
 (6.8%) were the important species. Hound shark, Mustelus mosis   was
 noticed for the first time from the Malabar region.


Fishery related parameters of some important demersal finfish resources in Kerala


Species Length Mean size Fishery Exploitation Spawning Standing Yield  (t)
 range (mm) dominant size ratio (E) stock biomass stock biomass


(mm) group (mm)  (t) (t)


C. limbatus 524-2324 1368.2 1200-1800 0.70 40 70 71


N. mesoprion 44-264 - 120-210 0.68 1560 2725 7650


N. japonicus 44-364 141.7 120-240 0.58 1590 2185 4738


C. macrostomus 62-177 116.3 90-140 0.48 2920 5524 5645


J. sina 24-264 141.2 120-180 0.70 909 1400 772


O. ruber 74-334 193.5 160-240 0.72 59 82 180


S. tumbil 185-455 326.0 255-435 0.70 2340 4418 3828


S. undosquamis 105-345 235.0 135-305 0.65 2439 4091 3311


P. hamrur 160-410 279.5 335-305 0.56 - - -


Threadfin breams: Formed 42.8% of the demersal landings. Bulk of
 the catch (90.8%) was landed by trawlers.  Nemipterus mesoprion
 (61.7%) dominated the fishery followed by Nemipterus japonicus
 (36.5%).


Flatfishes : Formed 17.3% of the demersal landings. Bulk of the catch
 (97.2%) was landed by trawls. Cynoglossus macrostomus was the
 dominant species both along the Malabar (75.5%) and Central Kerala
 (78.2%). Other important species were Cynoglossus dubius, C. arel,
 C. macrolepidotus and C. bilineatus. First record of pelican flounder,
 Chascanopsetta lugubris, from Malabar region was reported during this
 period.


Sciaenids: Contributed 5.6% of the demersal landings. 36.6% of the
 catch was contributed by multiday trawlers followed by single day units
 (28.0%), outboard gillnets (13.2%), ring-seines (4.9%) and others


A view of sharks landed by hooks and line at Calicut


Threadfin bream catch by multiday trawlers at Kochi



(22)(17.3%). The fishery was supported by 14 species belonging to four genera.


Johnieops sina (54.2%) was the dominant species followed by Otolithes
 ruber (10.7%), J. macropterus (7.4%),  J. glaucus (8.1%) and Nibea soldado
 (4.2%).


Lizardfishes : Formed 9.5% of the demersal landings. Major share of the
 catch (81.6%) was landed by multiday trawlers, followed by single day
 trawlers (6.3%) and outboard gillnetters (1.8%). Saurida tumbil (51%),
 S.undosquamis (44%), Trachinocephalus myops (3.5%) and Synodus
 englemani (1.1%) were the species which supported the fishery.


Groupers: Formed 3.1% of the demersal landings. They were landed by
 multiday trawlers (61.1%).  Epinephelus diacanthus was the most dominant
 in the fishery followed by E. epistictus, E. chlorostigma and E. longispinis.


Bull’s eye: Formed 4.2% of the demersal landings and were landed by
 trawlers (70.8%). Priacanthus hamrur (86.8%) and Heteropriacanthus
 cruentantus (13.3%) were the species landed.


Pomfrets: Formed 1.7% of the total demersal landings. The major gears
 that contributed to the fishery were mechanised purse seine (54.6%), trawls
 (30.5%) and ringseines (11.7%). Parastromateus niger (73.8%) was the
 dominant species followed by P. argenteus (25.6%) and Pampus chinensis
 (0.6%).


Catfish: Formed 0.1% of the total demersal landings. The major gears
 that supported the fishery were trawl nets (50.9%) followed by gillnets
 (9.1%).


Management measures


The spawning stock biomass of C. limbatus was more than 30% of the
 annual stock at its unexploited level, which is a good indicator showing
 the regeneration capacity of the resource.


The exploitation ratio is currently above the optimum level in
 N. mesoprion (E = 0.68) and N. japonicus (E = 0.54), but the spawning
 stock biomass estimated in both species is more than 30% of the stock.


This shows that these resources are having sufficient regeneration capacity
 for the revival of the fishery.


Virtual population analysis carried out on C. macrostomus shows that
 the spawning stock biomass estimated is more than 30 % of the annual
 stock. This indicates that the resource is also having sufficient regeneration
 capacity.


Although the sciaenid resources especially J. sina and O. ruber were
 heavily exploited, the spawning stock biomass estimated for both the species
 was more than 25 % of the resource which is a good indicator showing its
 capacity to revive the future fishery.


Crustacean resources


The total crustacean landing during the year (42,422 t), declined by
 23.6% compared to 2009. The major contributors were penaeid prawns
 (81.3%), stomatopods (7.9%), non-penaied prawns (5.5%), crabs (5.2%)
 and lobsters (0.1%). 81.2% of the crustaceans were landed by trawlers
 followed by ringseines (17.2%).


Prawns: Formed 86.9% of the crustacean landings. 93.6 % of the shrimp
 landings were contributed by penaeids and 6.4% by non-penaeids. Among
 the inshore penaeid prawns, Parapenaopsis stylifera dominated with 61.9%


in south Kerala landings. Whereas, Metapenaeus dobsoni was the dominant
 species in central Kerala (84.0%) and Malabar (46.9%).


Trends in flatfish landings in Kerala


Deepsea prawn catch by multiday trawlers at Kochi


Fishery related parameters of important
 prawn species


Species Length Mean Fishery


range size dominant


(mm) (mm) size group


(mm)
 M. monoceros 96-170 123.0 110-150


P. indicus 91-180 144.0 120-150


M. affinis 41-150 128.0 120-150


P. stylifera 45-120 84.0 80-120


M. dobsoni 46-120 91.0 80-120


S. choprai 56-100 77.0 70-80


Tonnes



(23)The deep sea penaeid catch was dominated by Metapenaeopsis
 andamanensis (62.4%) followed by Aristeus alcocki (37.6%). Among
 the deep sea non-penaeid prawns, Plesionika spinipes contributed 56.0%


in south Kerala and 54.2% in central Kerala landings. Other important
 species were Heterocarpus gibbossus (21.0 %) and H. woodmason
 (18.0%).


Crabs: Formed 5.2% of the crustacean landings. 95.9% were landed by
 trawlers and rest 4.1% by gillnetters. Portunus pelagicus (69.4%)
 accounted for the bulk of the landings in the malabar region, whereas
 P. sanguinolentus was the dominant species in central and south Kerala
 (47.0%). Other important species were Charybdis feriatus, C. luciferus
 and Podophthalmus vigil.


Lobsters : Formed 0.1% of the crustacean landing. 88.0% were landed
 by trawlers and 12.0% by traps. Slipper lobster, Thenus unimaculatus
 and spiny lobster, Panulirus homarus were the most important species
 landed during the year.


Molluscan resources


The molluscan  landing (32,542 t) was 26.4% more compared to
 2009. 71.4 % of the resource catch was by trawlers followed by hooks
 and lines (17.0%).The major landings were cuttlefishes (46.1%), squids
 (45.9%), octopus (7.2%) and gastropods (0.8%).


Cuttlefishes: 67.5% of the catch was by trawlers followed by hooks and lines
 (33.5%). 91.9% of the cuttlefish catch was represented by Sepia pharaonis.


Other species were Sepiella inermis (3.3%) and Sepia elliptica (3.1%).


Squids: 81.5% of squid catch was by trawlers, followed by gillnets
 (6.0%), seine nets (6.2%) and hooks and lines (4.4%). Catch was
 represented mainly by Loligo duvauceli (55.2%). Other species were
 L. singhalensis (23.2%), L. edulis (20.2%) and Sepioteuthes lessoniana
 (1.4%).


Fishery related parameters of important crabs


Species Carapace Mean Dominant


width CW size group


(mm) (mm) (mm)


P. sanguinolentus 66-155 98.5 91-100


C. feriatus 46-130 94.5 86-100


P. pelagicus 46-140 105.0 96-110


Octopus: Formed 7.2% of the total molluscan landings. Almost 99.9%


of the catch was by trawlers. Fishery was supported by six species.


However, Octopus membranaceus (41.9%), Octopus dollfusi (38.7%),
 Cystopus indicus (8.5%) and Octopus lobensis were the dominant species.


Exploitation of molluscan stocks in Kerala during 2010 was mainly
 of cephalopods and bivalves and was estimated at 32,542 tonnes.


Gastropod exploitation was minimal and limited to extreme southwest
 coast.  Among cephalopods, squids and cuttlefishes contributed equally
 (14,900 tonnes each).  Octopus formed less than 10% of the total catch.


Generally exploitation rates were within the optimum, except for artisanal
 fisheries of Vizhinjam, where squid and cuttlefish stocks were over-


Loligo duvauceli catch by trawls at Calicut


Octopus catch by trawls at Munambam


Status of exploitation of molluscan stocks in Kerala - 2010


Species Length range Mean size Dominant size Exploitation Spawning stock Standing


(mm DML) (mm) group (mm) rate (E) biomass (SSB t) stock(t)


Mechanised Fishing


Loligo duvauceli 40-390 184 120-150 0.30 17,736 19,664


Sepia pharaonis 40-400 217 270-250 0.37 41,648 61,503


Artisanal Fishing


Sepia  pharaonis 210-310 307 240-250 0.8 35.7 36.0


Loligo duvauceli  70-190 168 120-130 0.8 45.0 72.0


Loligo edulis 110-330 320 230-240 0.5 434.0 535.0


Perna indica 50-90 (APM)  78 55-60 0.7 398.0 581.0
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