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Abstract 
Open ocean aquaculture in the US controlled Exclusive Economic Zone (EEZ) is a viable 
solution for a sustainable domestic US seafood supply. The United States imports 12 billion 
dollars in fishery products annually, which is balanced by approximately 4 billion in fishery 
exports, resulting in an 8 billion dollar trade deficit annually (Upton, et al., 2007). Domestic 
aquaculture can help balance the trade deficient and ensured a high quality US seafood supply. 
Commercial hatchery technology exists for species which are suited for open ocean aquaculture 
such as bluefin tuna, mahi, cobia, and amber jack. Ocean power sources such as solar, wave and 
thermal energy available in the open ocean environment can be tapped to allow for large scale 
automated aquaculture systems operating in remote locations.   
 Today tuna farming represents a multibillion dollar a year industry.  Farms operating in 
the Mediterranean Sea, Mexico and Australia involve catching tuna by netting, and fattening the 
tuna in moored gravity cages close to shore. While these farms improve the quality and quantity 
of tuna brought to the market they have the unfortunate consequence of removing immature tunas 
before they can reproduce and is therefore unsustainable. In the face of declining tuna catches, 
aquaculture could provide a replacement technology to satisfy world market demand for tuna and 
successful spawning of tuna in land based facilities has been achieved with captive yellowfin and 
bluefin tuna (Margulies et al. 2007 and Cleanseas Report 2008). Recently, A-marine Kindai 
Company, Ltd. of Japan is offering cultured bluefin tuna on the market which is grown at the 
Kinki University Fisheries Laboratory (http://www.a-marine.co.jp/en_company/index.html).  
 In pursuit of large scale aquaculture to meet the world demand for seafood, many 
companies have developed moored offshore cage technologies such as the Aqua Pod, OceanSpar 
and larger Ocean Globe. Moving aquaculture operations into the deep sea has the advantages of 
maximized mixing, advection and decomposition in an oligotrophic “nutrient poor” environment 
and the larger space available to place farms. MIT Sea Grant's Offshore Aquaculture Engineering 
Center is developing and testing a self-propelling underwater cage which uses a pair of eight-foot 
diameter, electrically powered propellers, with 6.2-horsepower underwater motors to position 
itself out at sea. The Oceansphere being developed in Hawaii utilizes renewable energy sources to 
dynamically position an open ocean aquaculture system for marine finfish and is equipped with 
an automated feeder. Bigeye tuna (Thunnus obesus) and yellowfin tuna (Thunnus albacares) are 
the species to be targeted as potential seed stock for the Oceansphere because of their high market 
value and likelihood to be domesticated. 
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