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The Quiet Architect of India’s
Blue Economy

In its eighth decade, the ICAR-CMFRI is committed to ensuring that India's vast marine
resources support livelihoods, while sustaining the oceans for the generations to come

he ocean is a source of life,

culture, and hvelihood for

millions of coastal famalies.

Lvery stretch of India’s vast
coastline has untodd stories of resilience,
siiccess, and bope woven mto the lives
and tradinons of communsties who have
relied on the ocean penerations.

“The ocean remembers everything
it IS gIven' .

I'his adage beautifully caprures the
significance of protecting our oceans. [t
reminds us that, while the sea sustains
the human life and hivelihoods, o also

® Dr Grinson George and
KVA Khadar

bears the impnnts of our actions, and
demands environmental responsibility
in return. MNeedless o say, this saving
ASEUMESs Breater !'i-l.[:'.i'lll.'.li.."il.l'l-l.'h'.' i anera
of climate crisis, warming seas, and
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the consequent degradation of marine
hahatats and ecosystems. At this antical
juncture, how can we protect this blue
bounty, ensuring that the seas continue
to sustamn the rhyvthm of life along our
coasts for generations to come?

I'hus s where the scentific pursuit
of the ICAR-Central Marine Fisheries
Research Insttute (ICAR-CMFRI) at-
[ams a dh'p:'r !'ulh.l..ll miea [II[IH: o SUSEAIN
millions of fisher famibes and the ocean
they call their home. On the occasion
of s 80 years of scientific excellence,
this globally-renowned institution has
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quictly emerged as the sciennific back-
bone of India’s blue economy. Fisheries
15 an indivisible part of India’s economy
and the society as well. And hence, the
role of ICAR-CMFRI as the guardian
of India’s marine sustamability becomes
indispensable.

THE BEGINNINGS

The ICAR-CMFRI, headguartered
in Kochi, was established as a Marnne
Fishenes Reseanch Statwon on 3 February
1247, in the campus of the University
of Madras, [t was subsequently shifted
to Mandapam Camp, in 1949 and later
to Kochi m 1971, The Institute became
part of the Indan Council of Agricul-
tural Research (ICAR) family in 1967,
marking an important milestone in its
evolution as a premicr nanonal research
establishment dedicated to undertake
manne fishenes research in the country.
Over the past eight decades, the insti-
mute has grown significantly n size and

Cage farm at Munaikadu village in Ramanathapuram, Tamil Nadu, is a highly
successtul model of open-sea cage farming pioneered by ICAR-CMFRI

stature emerging as a leading tropical
marne fisheres rescarch insotute (n the
wuorld. It has displayed an unparalleled
research acumen and unbndled com-
mitment which helped in boosting the
marine fish production and manage-
ment of the marnne hsheries sector for
the brvelihood of nearly 40 lakhs manne
fisherfolk across the country.

At present, under the leadership of
Dr Grinson George, the ICAR-CMFRI
pursues a broad and multndisaplinary
research agenda covering the diverse
dimensions of marine fisheries and al-
hed secrors. Aimed at achieving is man-
dates, the insttute condocts research on
characteristics, dynamacs and sustamn-
ability of exploited marine fish stocks;
undertakes exploratory surveys, assesses
the under-explosted and unexploited re-
sources; and advances research on cli-
mate change adaptation and mitigatwon;
fishery environmental characreristics
and ocean-dynamcs. The mstitute also
focuses on the socio-economic dimen-
sions of marine fisheries, including as-
sessment of the socio-economic status
of fishing communities and valuation of
marine fish landings; while evaluating
compliance with fishenes governance
and management measures,

COMMANDING A VAST RESOURCE
From understanding the dynamcs of fish

stocks and improving sustainable catches
(k] h[ll‘l]!!'."lfl.'l'l.‘lll.llt.'l ficheries ma I1..1§:=l.'ll1l'n['.
conservation of manne resources and
supportnng coastal livelihoods, the so-
entific imprint of ICAR-CMFRI s quite
evident across every dimension of India’s
engagement with the sea. Every single
fish landed ashore each day becomes part
of [CAR-CMFRT's massive nation-wide
scientific mission. Throogh its state-
of-the-art National Manne Fisheries
Data Centre (NMEDC), established in
1982 ICAR-CMFRI maintains one of
the country’s most comprehensive ma
rine fisheries databases, tracking over
1,200 marine fish species. This wealth
of knowledge 15 an important scentific
resource for understanding the dynamics
of marine ishenes in India, and direct-
ing sustainable fisheres management.
ICAR-CMFRI employs a Sratified
Multstage Random Sampling lh:&-lgn.
a globally recognised, stanstically vali-
dated and FAD-recommended sampling
framework, perfected indigenously over
seven decades, providing robust, high-
guality nme-series data on manne hish
landings and fAshing effort across 1300
landing centers spanning over 11,000
km long coastline of the country.
Complementing this extensive fisheries
monitoring, ICAR-CMFRI conducts a
nation-wide marine fishernes census ev-
ery five years, collecting valuable data
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Above: Two fishermen holding the
harvested scawesad

Right: ICAR-CMFRI develops captive
breeding tech for high-value marine
omamental fish

on the human side of the sector by docu-
menting the fisherfolk, their livelihoods,
fishing households and the mfrastructure
that supports the manne fisheries of the
country.

In a recent assessment, ICAR-
CMUPERYT assessed 135 distinct marine
fish stocks, revealing that an impressive
91.1 % of the assessed stocks remain
healthy and sustainable in Indian wa-
ters, Apart from momtormg hsh stocks
and marine fish landings, its valuation
and advancing taxonomic studies, the
research activites of ICAR-CMFRI are
diversified to a vaniety of niche areas
such as sea farming and coastal marnicul-
mire; development of hatchery technolo-
gies for commeraally viable manne fish
species; cage farmuing; iotechnological
applications of marine resources; bio-
diversity assessment and conservation;
development of sustainable ecosystem
based management interventions; policy
and sooo-economic research; as well
as several other areas that contribute to
the sustainable development of India's
manne fisheries and blue economy.

THE FUTURE IN MARICULTURE

As the capture fishenies production of the
country faces stagnation, the future of
sustainable seafood hes in mancolre—
farming m the sea. Realising the limited
potential of the oceanic resources o meet
the growing demand of hish-eating popu-
lation of the country, [CAR-CMFRI has
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allocated sigraficant part of its research
resources to develop seed production
and farming technologics for commer-
ctally important specics. From open sea
cage farming and seaweed cultvanon
to Integrated Multi-Trophic Aquacul-
re (IMTA), ICAR-CMFRI has pio-
neered diversified manculure pracoces
designed to enhance food production,
generate livelihoods and strengthen the
resilience of coastal communities. To
support this endeavour, the mstitute has
mastered capiive breeding and haich-
ery technobogies for 13 food fish species
and 37 vibrant ornamental species, lay-
ing the foundation for the expansion of
manculiure across the country. Today,
the mpact of ICAR-CMFEFRI's mancul-
ture technologies s visible across India’s
coastal waters, where vast arcular cages
float on the sea, turning scentific in-
nOvaton into new avenues for seafood
production and coastal hvelihoods. The
impact is also visible in seaweed culri-
vatron, bivalve farming and the IMTA,
where research-based rechnologies have

20286

moved from laboratories and demon-
stration units into commercial practice.
ICAR-CMFRI's manculure research
has resulted in breeding, hatchery, and
farming technolog es that are now being
adopted across the country, from cage
farming of fin fish to seaweed cultiva-
tion and the farming of mussels, oys-
ters, and clams. By introducing scien-
tific techniques for farming oysters and
mussels, the institute has fostered an
mdustry yielding over 10,000 tons an-
mually. Equally important is the social
transformanion accompanying ths tech-
nological advancement. These technolo-
gies have been extended to nearly 6,000
women Seli-Help Groups (SHGs) along
the coasts, creating new avenues for m-
come and financal independence while
contributing to the economic empower-
ment of coastal households.
ICAR-CMFRI's technologies have
emerged a game-changer in women em-
powerment across the coastal region of
the country. Community-based enter-
prises in cage fish farmme, seaweed cul-



tivation, marne ornamental fish farming
and value addmon have helped create
sustainable livelihood for coastal fami-
lies, leading to boosting women's eco-
nomuc empowerment, self-confidence,
self-esteem, and involvement in house-
hold decsion-making.

ty strrengrhening sustainable man-
agement of marine resources and in-
troducing cotting-edge aguaculture
technologies, ICAR-CMFRI's rescarch
generates a stagperning Rs 3_311.2 crores
in annual economic returns. OFf this,
management of wild capture fsherics
alone accounts for Rs 3,028 crores,
while manculture imitzatives contribute
Rs 219.9 crores, with marine cage cul-
ture alone penerating an estimated Rs
207.3 crores annually. These contribu-
tions translate to a phenomenal Return
on Research Investment (ROT) of 40.0
and an Internal Rate of Return (IRR)
of 24.2%. Every single rupee invested
in marine fishenes research, generates
an estimated forry-fold return o the na-
tional economy, showing that mvestment
in ocean science and conservation & both
an environmental imperative and a pow-
erful economic proposition.

Bioprospecting of marine and oce-
anic resources 1s another trust arca of
ICAR-CMFRI's research agenda, aimed
at unbocking the vast potential of the sea
for human health and well-being. The
institute has developed and commer-
clalised 13 marine nutraceuticals, har-
nessing health-boosting molecules from
seaweeds and other manne organisms o
combat lifestyle diseases,

GENETIC TOOLS TO

STRENGTHEN FISHERIES
ICAR-CMFRI scientists are also utilis-
ing the power of advanced genomics and
hotechnology to unravel some of the
ocean’s most complex biological mys-
teries. They have unearthed the genetic
secrets of Indian ol sardine, Asaan green
mussel, and Indian squid. Genetic and
penomic tools are utilised to strengthen
fisheries resource management, develop
innovative biotechnological solutions
tor mariculture, develop diagnostics
and vaccines for discase management
mn aquaculiure, and formulate sustam-

able aquafeeds and high-value marine
bioproducts. KCAR-CMFRI is estab.
lishing new frontiers in manne scence
by mtegrating genomacs with fishenes
and aquaculture research and translat-
ing ocean biodiversity into sustainable
solutions for the future.

In a major development aimed at
restoring and repuvenanng marine hife,
ICAR-CMFRI is spearheading clforts
to deploy large scale artificial reefs on
the seabed along the coastal waters of
the country. Designed to restore de-
graded habitats, increase biodiversity,
and create new feeding and shelter
grounds for fish, these reef systems are
emerging as promising nature-based
interventions for rebuilding marnne en-
vironments and strengthening coastal

F. V. Silver Pompano is a 10.75-meter
fisheries research vessel ownad
and operated by CMFRI

fisheries. Beyond ecological restora-
pon, the mmmatve has great potential
to boost fish yields and support liveli-
hoods of coastal communities.
Climate change is now recognised
as one of the greatest long-term chal-
lenges to manne ecosystems and hsher-
ies. ICAR-CMFRI has embarked on ch-
mate change adaptation and mitigation
research o strengthen the resilience of
India’s marine fisheries sector and mni-
muse the impacts of a changing climate.
I'his research focoses to address crical
knowledge gaps about chimate change
impacts on marine ecosystems and fish-
eries; identify ecological and bological
thresholds, strengthen monionng, and
evaluate appropnate adaptation and mat-
igation strategies; and translate scienibic
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Right: ICAR-CMFRI recoived
Kshotriya Rajbhasha Award instituted
by Departmeant of Official Language

evidence into acnonable management
responses, enabling fisheries and coastal
COMmImunEes (o anticipate, adapt to, and
better withstand climate-related nsks.
As part of this, the institute implements
the National Innovations on Climate Re-
sihent Agnculture (NICR A) network
project of ICAR, with a dedicated focus
on chmate change impacis and resihence
in marine and coastal ecosystems, Un-
der NICRA, the mstitute has conducted
district-wise climate risk assessments,
species-specific vulnerability assess-
ments and research on cimate adapta-
non strategies, including the establish-
ment of dimate smart coastal villapes.
These inmmatives are aimed at building
adaptive capacity at the ecosystem and
community kevels, to ensure that India’s
marine fisheries are productive, resilient
and sustainable, m the face of a rapdly
changing climate.

ICAR-CMFRI actively contributes
to policies and management measures
to sustain marine fisheries wealth of
the nation. The Minimum Legal Size
(MLS) regulanions recommended by
ICAR-CMFRI have made a significant
contribution to sustamable manne re-
source management by curbing juvenile
fishing, allowmg stocks to reproduce and
replenish, This regulatory intervention,
complemented by recommendations on
seasonal fishing bans and development
of State Fishenies Management Plans,
provides a science-based framework for
responsible fisheries management that

ensures the resilience, productivity and
long-term health of India’s marine eco-
SyStemms.

Recogmsing s outstanding contri-
butions towards nation building, the
ICAR honoured ICAR-CMFRI with the
coveted Sardar Patel Ourstanding Lnsti-
tution Award twice—in 2007 and 2019,

Recent few hallmarks of the institute
inchade the establishment of Mational
Brood Banks for Colsa and Silver Pom-
pano, establishment of Dir E G Silas Cen-
tre of Excellence in Fish Nutngenomics
and Marine Microbsome and the Man-
dapam Regional Centre being designated
as a Centre of Excellence for Seaweed
Cultvation by the Department of Fisher-
s, Government of India. The instiwte
also played an important part in the for-
muiation of National Manne Fisheries
Policy and National Mariculture Policy,
thus strengthening the saentific bases
for sustaimable fishenes and manculure
devedopment in the country.

The geographical spread of ICAR-
CMFRI 15 as vast as s soentific scope,
stretching across 4 major Regional
Centres at Mandapam, Visakhapat-
nam, Vizhinjam and Mangalore; with
7 Regional Stations located in Veraval,
Mumbai, Karwar, Kozhikode, Tunco-
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rin, Chennai and Digha; 14 held cenires
and 2 Knshi Vigyan Kendras (KVKs) in
Marakkal, Frnakulum and in Kavaratn,
Lakshadweep, which belp the mstirute
to have a strong presence all along the
long Indian coastline and island tern-
tories. Besides research, ICAR-CMFRI
serves as a vital knowledge bndge be-
tween soence amd socety, reachmg out
to thousands of fishers, entreprencurs,
students and other stakeholders through
s academic and training programs and
the single-window Agnculiural Technol-
ogy Informanon Centre (ATICL ICAR-
CMFERI s one of the world's largest or-
ganisanons dedicated to tropical marine
fishenies research, with 128 scientsts and
over 510 staff, operated through 6 major
drvisions, an impressive scientific net-
work devoted to understanding, manag-
ing and sustainably harnessing India’s
marine resources.

ICAR-CMFRI remains a major na-
oonal and mternanional center of manne
scientibc knowledge, by hosting several
mternational symposia under the aus-
pices of the Manne Biological Assoca-
tion of India (MBAL) (founded in 1958)
or by contnbuting o the advancement of
marine scholarship through pubdishing
the peer-reviewed Indian Journal of Fish-
eries that carnes an international impact
factor. The Institute's record of scientific
excellence, innovation and socketal im-
pact, with two Sardar Patel Outstanding
Institute Awards of HCAR and 29 Indian
Patents to its credit, 1s testimony 1o its
steadfast commitment to a sustainable
future for India’s marme fishenes and
bhie economy.

As [CAR-CMFRI navigates its
eighth decade, its vision remains clear: o
promote a harmomous balance between
the communities that depend on the sea
and the fragile marine ecosystems that
sustain all of vs. The mstitute 1s com-
mitted to ensunng that Indsa’s manne re-
sources continue to support livelihoods,
nourish communities and sustain the
ocean for generations to come, through
science, innovanon and stewardship.

"Dy George is Dérector, [CAR-
CMEFRL while KVA Kbadar is a Media
Liaison Professional.
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