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Over the past few years, interest
in commercial production of cobia,
Rachycentron canadum, has grown
steadily. This species possesses a
number of characteristics that make
it a natural choice for aquaculture,
including impressive growth rates
and feed efficiency, promising
hatchery production, and its highly
regarded flesh.
While global production of cobia

is currently dominated by Southeast
Asian countries, increased market
demand and a growing seafood trade
deficit are spurring further research
and commercial investment in the
United States. With the further
growth of cobia aquaculture, produc-
tion techniques that facilitate the
farming of this species in an environ-
mentally and economically sustain-
able manner need to be explored.
To this end, the authors’ group at

the Virginia Tech Aquaculture Re-
search Group collaborated with

MariCal, an animal health and nu-
trition company located in Portland,
Maine, to examine the commercial
feasibility of culturing cobia in re-
circulating aquaculture systems
under low-salinity conditions. Suc-
cessful implementation of this tech-
nology could potentially result in
economic benefits for producers of
marine finfish.

Benefits of Low-Salinity
Culture
Perhaps the most obvious and ex-

citing benefit of culturing marine
fish under low-salinity conditions is
the reduced reliance upon coastal
properties for the siting of produc-
tion facilities. Production facilities
could be built away from delicate and
storm-prone coastal ecosystems to
strategically selected inland loca-
tions that are close to market centers
yet have affordable property costs.
In addition, effluents from inland

low-salinity production would largely
be suitable for treatment by tradition-
al municipal waste water systems.
This could decrease both capital and
operating costs by reducing the need
for on-site treatment facilities.
Furthermore, the establishment

of biosecure and/or specific path-

ogen-free (SPF) stocks would be fa-
cilitated, as the use of natural seawa-
ter could be reduced or even elimi-
nated from the production cycle. The
development of SPF stocks would be
of particular interest to those look-
ing to stock disease-free juveniles in
net pens or other more traditional
marine culture facilities.

Physiology,
Osmoregulation
The feasibility of low-salinity cul-

ture has been demonstrated for vari-
ous marine species, such as red
drum and marine shrimp. The cur-
rent approach, however, represents
a novel understanding of the physio-
logical processes involved in os-
moregulation and growth in fish.
This technology is based upon a
patented group of proteins called cal-
cium-sensing receptors. These extra-
cellular receptors, which were dis-
covered by researchers at MariCal,
allow cells to sense and respond to
calcium, magnesium, and sodium
ions; and amino acid nutrients in the
environment.
The calcium receptors, which are

natural components of cells found in
various organs of many species,
“sense” salt ions in water and are re-

Summary:
New technology based on
patented proteins called calci-
um-sensing receptors allows
cobia to adapt and grow in low-
salinity environments without
the use of genetic modification,
drugs, or hormones. As Virginia
Cobia Farms begins to apply the
receptor method on a commer-
cial basis, research continues
on genetic improvement and
phase-specific diets for cobia.

Marine Fish

Fish harvested upon completion of a low-salinity trial.

Low-Salinity Fish Production Technology
Can Cut Costs, Aid Biosecurity
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sponsible for enabling fish and other
aquatic organisms to respond to
changes in both water salinity and
nutrients in their aquatic environ-
ments. By using very specific salt
blends in the water and diets, these
receptors can be “turned on,” result-
ing in certain cellular pathways op-
erating as though the fish were in
full-strength seawater.
The technology allowsmarine fish

to adapt and grow in very low-salini-
ty environments without the use of
genetic modification, drugs, or hor-
mones. Through the use of calcium
receptors, specific ionic ratios are
maintained in the water and feed that
allow cobia to physiologically adapt
and thrive under these conditions.

Commercial Reality
In 2006, MariCal entered a part-

nership with Blue Ridge Aquacul-
ture of Martinsville, Virginia, the
largest producer of tilapia in the
U.S., to design and build Virginia
Cobia Farms (VCF). VCF is the
world’s first fish farm dedicated to
the commercial production of cobia
under low-salinity conditions. Lo-
cated in Saltville, Virginia, VCF
hopes to revolutionize the way ma-
rine fish are farmed, while provid-
ing a fully secure and traceable prod-
uct raised in recirculating systems
with minimal environmental im-
pact. The site in Saltville was chosen
due to the region’s affordable utili-
ties, abundance of natural mineral
deposits, and proximity to the U.S.
Midwest, Southeast, and Gulf states.
Another driving factor was the

proximity of Virginia Polytechnic In-
stitute and State University, and its
research staff, who are leaders in
cobia research and seafood-process-
ing technology. With their initial
harvest scheduled for early June,
VCF plans to systematically increase
production to around 45,000 mt/year
by establishing a fully integrated pro-

duction model. This will lead to the
establishment of approximately 60
jobs in the economically depressed
region surrounding Saltville.

Moving Forward
Through collaboration with Vir-

ginia Tech Aquaculture Research
Group, MariCal and VCF continue
to refine and optimize their process-
es. Building off initial successes, re-
searchers have identified areas of re-
search that will be prioritized over
the coming months in an attempt to
increase the operating efficiency
and economic feasibility of low-
salinity production.
Through previous work, it be-

came clear that there are strong ge-
netic and nutritional components in-
volved with maximizing growth and
survival under low-salinity condi-
tions. Thus work is currently under
way at the Virginia Tech Aquacul-
ture Center (VTAC) to identify the
genetic markers that facilitate selec-
tive breeding. Additional research at
VTAC focuses on examination of
ideal energy:protein levels for the
creation of phase-specific production
diets with an emphasis on utilizing
alternatives to traditional fish oil
and fishmeal ingredients.
Studies at the Virginia Seafood

Agricultural Research and Exten-
sion Center are focused on produc-
tion of cobia fry and fingerlings
under low- and manipulated salinity
regimes. Work will also begin this
summer on a broodstock acquisition
and development program. This ef-
fort will take the initial steps toward
building a population of selectively
bred cobia broodstock.
Based on the successes experi-

enced in the laboratory and commer-
cial environments, it is expected that
a low-salinity approach will eventu-
ally be applied to other high-value
marine species and hopefully change
the way we look at aquaculture.
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The freshwater culture tech-
nology is based upon extra-
cellular receptors that allow
cells to sense and respond
to various ions and nutrients
in the environment. Illustra-
tion courtesy of Virginia
Cobia Farms.


