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Summary

Mariculture refers to the cultivation of food organisms in coastal or open ocean environments. Relics of ancient coastal
ponds and corrals persist from Mediterranean and Hawaiian civilizations, which were originally designed to retain prized
species year-round (Kikuchi 1976). During the recent 40 years, technological innovations, intensive coastal development,
and seafood demand have fueled geometric growth of mariculture. In 2005, mariculture yield was 19 million tons, world-
wide compared to 84 million tons from wild capture fisheries (FAO 2007). Some view aquaculture as an enterprise that
will overtake wild capture fisheries providing benefits for food security and employment (Bardach 1997). Mariculture can
be extremely effective in supplying lucrative markets with dependable quality seafood. Cultured Atlantic salmon,
Japanese eel, and white sturgeon dwarf historical peak fishery yields for these species (Logan et al. 1995; Heinsbroek
2008). On the other hand, critical limits to mariculture include its dependence upon capture fisheries for feed, its reliance
on wild juveniles or hatcheries for “seed,” self-pollution, and disease and health risks to ecosystems and human
consumers (Panchang et al. 1997; Naylor et al. 2001). In societies without traditional sea-tenure systems, important
socio-economic constraints and conflicts can occur related to the procurement and enforcement of sea-tenure rights
(Kalland 1994; DeVoe 2000). Interestingly, one of the fastest growing mariculture industries — captive rearing of tunas and
other migratory fishes is a return to the historical impetus for mariculture — retaining high value species to control market
supply (Lovatelli and Holthus 2008). Most bluefin tuna sold worldwide now originates from huge cage-holding operations
in the Mediterranean Sea.

Mariculture can compromise coastal ecosystem services, particularly when practiced intensively (Naylor et al. 2001). For
instance, coastal impoundments built for shrimp farms in Southeast Asia and Central America have resulted in destruction
of many thousands of hectares of mangrove forests and salt marshes (Paez-Osuna 2001). High density cage culture
operations in poorly flushed coastal areas have resulted in severe episodes of hypoxia, harmful algal blooms and disease
transmission to wild fish (Rosenthal 1985). Mariculture consumes a substantial fraction of the world’s harvest, particularly
the high yield fisheries for small pelagic fishes such as sardines, menhaden, and herrings (c. 24 million tons in 2006;
Tacon and Metian 2009). Such demand could potentially deplete forage species, which play a key role in coastal
foodwebs (Cury et al. 2000).

Hatchery enhancement programs developed well over 100 years ago as part of European and North American strategies
to offset possible effects of overfishing. Indeed, the first marine laboratory at Woods Hole and the American Fisheries
Societies were originally established around this premise (Smith 1994). Hatchery enhancement, or sea ranching, persists
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as a strategy today despite its high costs and limited evidence that this is an effective strategy (Secor et al. 2000; 2002;
Naish et al. 2008). Indeed, substantial research now shows hatcheries can negatively influence wild stocks (Naish et al.
2008). On the other hand, hatcheries have proven effective in support of fisheries research and assessment and in
programs of habitat restoration (e.g., Coen and Luckenbach 2000). Additionally for endangered coastal species, artificial
propagation is often viewed as central to conservation efforts (NRC 2004).
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