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Objectives of  Mariculture
Division

Technology Development

Sustainable Resource use

Livelihood Enhancement
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MAJOR
ACTIVITIES

The Mariculture Division of ICAR–
CMFRI, Veraval Regional Station, is
pioneering a range of sustainable
farming initiatives along the Gujarat
coast. Key activities include sea cage
farming of high-value finfishes such as
Asian seabass, cobia and pompano;
capture-based cage farming of lobsters
to diversify mariculture practices;
seaweed farming of commercially
important species like Kappaphycus
and Gracilaria with the active
participation of registered societies and
women self help groups; and Integrated
Multi-Trophic Aquaculture (IMTA)
combining finfish, shellfish, and
seaweeds to maximize resource use
efficiency. 
Together, these initiatives are
enhancing seafood production, creating
alternative livelihoods, empowering
coastal communities, and contributing
to India’s Blue Economy.

Sea Cage FarmingSea Cage Farming

IMTAIMTA

Seaweed FarmingSeaweed Farming

Capacity BuildingCapacity Building
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STATE-OF-THE-ART FACILITIES DRIVING MARICULTURE RESEARCH

To support its cutting-edge research, technology development, and
community outreach in mariculture, the Mariculture Division has
established a range of specialized facilities at Veraval. These state-of-
the-art units serve as the backbone for experiments, innovations, and
farmer-oriented demonstrations. They not only accelerate research
on marine finfish and shellfish but also provide practical platforms for
training, technology transfer, and entrepreneurship development.

Facilities at
Mariculture Division
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The RAS facility is an innovative indoor rearing system developed to nurture
live post-larval finfish such as pompano and other candidate species. With
closed-loop water treatment, it offers sustainable and resource-efficient
rearing conditions while ensuring year-round seed supply.

Recirculatory Aquaculture System (RAS)

Key Features:
Closed-loop system with
biofiltration and aeration
for optimal water quality.
Enables seed production
independent of seasonal
or coastal limitations.
Demonstration and
training platform for eco-
friendly, technology-
driven mariculture.

4



LOBSTER
With declining wild stocks of lobsters

worldwide, mariculture has emerged as a

sustainable alternative. At ICAR–CMFRI

Veraval, scientists explored innovative

farming methods to enhance lobster

production while safeguarding natural

resources and coastal livelihoods.

A series of rearing trials were conducted,
starting from the conventional holding
method and gradually moving towards
advanced sea cage culture. Each stage
added improvements in technology,
which directly boosted lobster growth,
survival, and feed efficiency. The most
advanced culture system proved highly
successful, achieving a 5.9-fold increase
in production compared to conventional
practices.

Based on the findings, a farmer-friendly
Decision-Support System (DSS) was
developed. This tool helps optimize
stocking density, feeding, culture
duration, and harvest timing. The
innovation ensures that lobster farming
is not only more productive but also
profitable, sustainable, and capable of
strengthening the livelihood security of
coastal fishers.

FROM WILD CATCH TO
SUSTAINABLE CULTURE

EXPERIMENT & APPROACH

A NEW ERA OF
LOBSTER
FARMING FOR
COASTAL
LIVELIHOODS

Breakthrough in

Farming

IMPACT & OUTCOME
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To understand how silver pompano responds to temperature stress,
scientists at ICAR–CMFRI Veraval carried out a series of controlled trials.
Fish were first acclimated at six different water temperatures, ranging from
18 °C to 36 °C, to mimic real-world seasonal and climate-related changes.
At each acclimation level, the critical thermal maximum (CTmax) and critical
thermal minimum (CTmin) were recorded, these represent the upper and
lower temperature limits that the fish can tolerate before stress or mortality
occurs.

Temperature is one of the most
critical factors for fish farming. It
directly affects growth, survival,
and overall suitability for
aquaculture. With the oceans
warming due to climate change,
it is vital to identify species that
can adapt to fluctuating
conditions.

Why Temperature Matters

 The Experiment

 What We Found

Silver pompano proved to be remarkably resilient. They
tolerated a wide temperature range, from as low as 12 °C
to as high as 41 °C. Fish acclimated at higher temperatures
showed greater heat tolerance, demonstrating their
adaptability to future warming seas.

These results confirm silver pompano as a climate-smart
species for mariculture. With its ability to thrive under
changing conditions, pompano offers opportunities for
species diversification, sustainable development, and
global food security.

Evaluating Temperature Resilience in Silver Pompano

Why It Matters

Thermal Tolerance Studies of Marine Finfish for Climate-
Resilient Mariculture
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To identify climate-resilient
candidates for tropical mariculture,
the thermal adaptability of Indian
pompano (Trachinotus mookalee) was
tested at six acclimation
temperatures. The Critical Thermal
Maxima (CTmax) ranged from
37.02 °C to 43.22 °C, while the Critical
Thermal Minima (CTmin) ranged from
12.66 °C to 19.22 °C. For the first time,
the Acclimation Response Ratio (ARR)
was calculated, demonstrating the
species’ strong resilience to
temperature variations. These results
suggest that Indian pompano is a
promising candidate for tropical
mariculture systems, offering a viable
adaptation and mitigation strategy to
sustain production under climate
change conditions.

Thermal adaptability studies on Silver Pompano (Trachinotus blochii) and
Indian Pompano (Trachinotus mookalee) reveal their strong potential as

climate-resilient candidates for tropical mariculture. Both species
demonstrated remarkable tolerance to a wide range of temperatures, with

Silver Pompano thriving between 12 °C and 41.1 °C and Indian Pompano
between 12.66 °C and 43.22 °C. These experiments, including the first

calculation of the Acclimation Response Ratio (ARR) for Indian Pompano,
highlight the species’ ability to adapt to fluctuating environmental conditions.

Such insights provide critical guidance for selecting finfish that can sustain
production under the impacts of climate change, supporting the

development of resilient, sustainable, and diversified mariculture systems in
tropical coastal regions.

Evaluating Temperature Resilience in Indian Pompano

Climate-Resilient Finfish for Sustainable Mariculture
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TECHNO-ECONOMIC
THE RISING STAR
OF MARICULTURE

OUTCOMES

 INSIGHTS INTO ASIAN SEABASS CAGE FARMING

Although seabass cage farming is expanding in India,
the absence of comprehensive techno-economic
studies has slowed its growth. To address this, ICAR–
CMFRI Veraval Regional Station developed a Decision-
Support Model (DSM) using validated field data and
scenario simulations. This model helps farmers and
investors understand costs, production benchmarks,
and market dynamics, enabling informed decisions and
reducing risks.

Asian seabass (Lates
calcarifer) has become one
of the most sought-after
species for cage farming in
Indian waters. Its
adaptability to farming
systems, availability of
seeds, and suitable sites
along the coast make it a
natural choice for
expanding mariculture
ventures. Break-even achievable at 31% Capacity

Utilization (CU)
Sustained profitability projected over 10 years
Lower risk through integration of biological,
technological & financial factors
Provides a reliable tool for farmers and
investors to plan effectively
Demonstrates seabass as a profitable and
scalable candidate for mariculture

Integrates biological, technological & financial factors

“Seabass Farming Made Sustainable”
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Feed & Seed Costs
Rising feed and seed costs are a major challenge in seabass cage farming,

affecting profitability and sustainability. To address this,
 ICAR–CMFRI Veraval Regional Station analyzed ten years of farming

data, finding that total sales revenue reached US $100,848 with a net
profit of US $55,198.89 under normal conditions. A 30% increase in feed

and seed prices significantly altered economics, raising break-even points
by 8.8–9.2% and reducing the Benefit–Cost Ratio by 10–18%, highlighting

the sensitivity of the enterprise to these inputs. The study emphasizes the
importance of formulated feeds and efficiency improvements to ensure

profitable and sustainable seabass cage farming.

Research on

Adapting Seabass Farming to a Changing Cl imate

9



Mapping Potential
MARICULTURE Sites

 Spatial Planning for Sustainable
Mariculture

Optimizing Coastal and Open-Sea Spaces for Responsible Growth
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RESEARCH
HIGHLIGHTS

NATIONAL-SCALE MAPPING
Using GIS-based spatial modeling,

potential sites within 3 km of the
coastline were identified for marine cage

culture across India. A total of 134 sites
covering 46,958.2 ha were demarcated
as suitable. Andhra Pradesh (11,792 ha),

Gujarat (11,572.2 ha), and Tamil Nadu
(7,673 ha) were found to have the largest

potential.

MODEL BENEFITS
The framework provides a systematic,
adaptable decision-support tool for all

maritime states. It helps stakeholders and
policymakers make informed, sustainable

choices for mariculture expansion while
minimizing ecological and spatial conflicts.

GUJARAT CASE STUDY
A detailed GIS-Multi Criteria Evaluation
(MCE) model was developed for Gujarat’s
territorial waters (23949.33 km²). The model
incorporated biological, oceanographic, and
socio-infrastructural factors. It identified
12,557.74 km² (52.43% of total) suitable for
mariculture, with 27.43% highly suitable and
25% moderately suitable, highlighting
untapped potential.
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Shrimp farming is one of the most important aquaculture activities in India, but farmers often
face fallow periods between shrimp production cycles, leaving large pond areas idle. These
unused intervals reduce productivity and income, creating uncertainty for farming
communities. Diversification through finfish integration provides a way to make better use of
existing infrastructure, enhance food security, and stabilize livelihoods.

Silver pompano (Trachinotus blochii), a hardy and fast-growing marine finfish, emerged as a
strong candidate for intercropping in shrimp ponds. Its proven adaptability, consumer demand,
and compatibility with shrimp farming practices make it a climate-resilient and farmer-friendly
species for sustainable aquaculture diversification.

Silver pompano (Trachinotus blochii) was
successfully intercropped with Pacific white
shrimp (Litopenaeus vannamei) in coastal
shrimp ponds under a participatory research
model. Over a 100-day culture period,
pompano displayed:

The Experiment

Growth from 40 g → 256 g (average
harvest size ~250 g)
Survival rate of ~90%
Feed conversion ratio (FCR) of 1.94

Silver Pompano in
Shrimp Ponds

Projected yield: 16.2 tonnes/cycle from 4500
m² water spread area
Benefit-Cost Ratio (BCR): 1.34
Proven adaptability of pompano to land-based
shrimp pond systems

The Outcome

Intercropping Approaches in Mariculture
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From Research to
Community Impact

Following the successful trials on intercropping silver pompano with Pacific
white shrimp in coastal ponds, ICAR-CMFRI took the next step  bringing the
technology to fishing communities under the Scheduled Caste Sub-Plan
(SCSP). The focus was not only on scientific validation, but on ensuring the
usage of unused shrimp ponds during fallow/winter periods could generate
income and livelihood opportunities for coastal families as inter/winter
cropping.

Through a Farmer School model, selected beneficiaries were
trained as Master Trainers in mariculture practices. These trainers
now act as resource persons, ensuring knowledge reaches a wider
network of fishermen across Gujarat.

The programme
culminated in a Harvest
Mela, where farmers
showcased their crops of
shrimp and pompano,
proving the model’s
economic viability and
social impact.

Celebrating
Success

Five entrepreneurs signed MoUs with CMFRI to adopt
shrimp–finfish intercropping. Training and demonstrations
were carried out in Veraval, Porbandar, Mangrol, Diu, Okha,
and Valsad.
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HDPE Raft/Grid System: Innovative
design for stable seaweed growth in
rough sea conditions.
Net, Tube, and Monoline Methods:
Optimization of traditional and
modern cultivation techniques for
higher yield.
Species-specific practices: Tailored
methods for commercially important
seaweed species.
Scalable offshore cultivation:
Techniques designed for expansion in
open water farms.
Farmer engagement & training:
Capacity-building programs to enable
coastal communities to adopt modern
seaweed cultivation systems.

SEAWEED RESEARCH &
CULTIVATION INNOVATIONS
The Veraval Mariculture Division has pioneered sustainable seaweed
cultivation practices along the Indian coast. Research emphasizes
developing robust and scalable techniques suitable for diverse marine
environments, including rough seas.
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Collaborative
Development and
Innovative Practices
Along the Indo-Pak
Coastline.

Advancing
Seaweed
Cultivation
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gisportal.ncscm.res.in

In collaboration with NITI Aayog, an interactive ArcGIS web application
has been developed to highlight suitable sites for seaweed mariculture
along the entire Indian coast, including Union Territories. This platform
enables stakeholders to explore and plan sustainable seaweed farming
locations efficiently.
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POLICY SUPPORT
In addition to the interactive seaweed farming platform, the Veraval
Mariculture Division has played a pivotal role in shaping the national

mariculture roadmap. The division actively contributed to the
preparation of a comprehensive Mariculture Policy Document for NITI

Aayog, providing critical inputs for sustainable growth and strategic
planning of the sector across the Indian coast. Furthermore, expert
insights were also shared towards the CAA Amendment Bill 2023,

ensuring that policy frameworks align with scientific innovations and
community-centric development in mariculture.
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Patents 
&

 Publications

By ICAR-CMFRI, Veraval Regional Station
Mariculture Division
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Novel Decision-advisory Forecast
Models published in International

Transformative Journals 

high-impact international peer
reviewed publications 

4

21 

Science Communication
Contributions in Developing Digital

Documentaries on Mariculture
Technologies, Community Oriented

Farming & Decision Advisories

8 

A significant number of IP patents and
innovative integration concepts generated

TECHNOLOGIES

2
8

1
4

Industrial Design

Methods

SoP

Device Design cum
Process/ Method

The Mariculture Division of ICAR-CMFRI Veraval RS has made notable contributions
to Indian mariculture with 2 ICAR-released technologies, 15 patent filings (including
granted patents), and over 20 high-impact research papers. Alongside, the division

has produced books, translations, digital documentaries, and training modules,
ensuring that innovations reach stakeholders at every level. These achievements
reflect a balanced focus on scientific excellence, technology development, and

community outreach for sustainable mariculture growth.
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A Copepod Nauplii Accumulating and Harvesting Device
Anikuttan K. K., Tamilmani G., Vinod K., Sakthiveli, M., Rameshkumar,
P., Divu Damodaran Nair, Suresh Kumar Mojjada., Swathi Lekshmi P
S., Suresh, V. V. R., Achamveettil, Gopalakrishnan. 
Patent No. 421026-001 | Granted 2024

Cage for Lobster
Divu D., Mojjada S.K., Koya K., Gopalakrishnan A.

 Patent No. 329962-001 | Granted 2020

A Microbubble Diffusing Aeration Apparatus in Mariculture Pond
Divu D., Bachubhai R.V., Mojjada S.K., et al.
App. No. 202111052892 | Filed 2021

A Method for Culturing Pearl Oyster Species & Production of
Mabe Pearl

Anil M. K., Gomathi P., Gopidas A.P., Sumathy S., Bhargavan R.,
Ronald M.R., Divu D., Mojjada S.K., Gopalakrishnan A.

App. No. 202111044313 | Filed 2021

An Apparatus & Method for Gravity Flow Regulated Recirculatory
Mariculture System
Anil M.K., Gomathi P., Divu D., Mojjada S.K., et al.
 App. No. 202111044314 | Filed 2021

A Closed Aquaculture System Using Upwelling Flow for Molluscs
Anil M.K., Gomathi P., Divu D., Mojjada S.K., et al.

App. No. 202111044315 | Filed 2021

Innovations 
for Sustainable Mariculture
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A Compacted Dampish Air Permeability Transportation
Method of Seaweeds

Jayasankar R., Divu D., Thirumalaiselvan S., Mojjada S.K., et al.
 App. No. 202111044316 | Filed 2021

A System & Sustainable Improved Method for Integrated Culturing
Marine Finfish in Shrimp System
Divu D., Mojjada S.K., Ignatius B., Gopalakrishnan A.
 App. No. 202111005292 | Filed 2021

An Apparatus & Recirculatory Aquaculture Method for Post-Larval Marine
Finfish

Divu D., Mojjada S.K., Gopalakrishnan A.
App. No. 202111005291 | Filed 2021

Long-Distance Transportation of Live Post-Larval Marine Finfish
(Silver Pompano)
Divu D., Mojjada S.K., Gopalakrishnan A.
 App. No. 202111005290 | Filed 2021

Living Juvenile Lobster Transportation Method & Apparatus
Divu D., Mojjada S.K., Dash G., Gopalakrishnan A.

 App. No. 202011053449 | Filed 2020

Marine Culturing Method for Enhanced Growth of Mud Spiny Lobster
in Net Cages
Divu D., Mojjada S.K., Koya K., Gopalakrishnan A.
 App. No. 202011042791 | Filed 2020

A Fully Automated Recirculatory Aquaculture System with Cloud-Based
Monitoring

Mojjada R.K., Gopalakrishnan A., Divu D.N., et al.
 App. No. 202141045604 | Filed 2021

A Device for Breeding & Culturing Marine Fish in Open Sea
Syda Rao G., Gopakumar G., Suresh Kumar M., et al.
 Patent No. 322166 | Granted 2019
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Outreach

Media
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Mariculture Division
ICAR-CMFRI, Veraval Regional Station

Matsya Bhavan, Bhidia, Veraval - 362269, Gujarat
Email ID: veraval.cmfri@icar.gov.in; Tel: 02876-231865


