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Fish farming is an increasingly Fish farming is an increasingly 
important source of seafoodimportant source of seafood

•• About 43% of all fish About 43% of all fish 
directly consumed by directly consumed by 
people worldwide in people worldwide in 
2004 were farmed, 2004 were farmed, 
up from 9% in 1980 up from 9% in 1980 
(FAO 2006). (FAO 2006). 
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EPA+DHA in selected EPA+DHA in selected wild fishwild fish

Source: USDA Nutrient Database v. Source: USDA Nutrient Database v. 
1818

0.420.420.180.180.120.120.00.0
66cod, Atlanticcod, Atlantic

0.450.450.200.200.110.110.00.0
99flounder/soleflounder/sole

0.490.490.220.220.180.180.00.0
44tuna, yellowfin (ahi)tuna, yellowfin (ahi)

0.560.560.250.250.220.220.00.0
33groupergrouper

0.610.610.270.270.220.220.00.0
55tuna, canned lighttuna, canned light

0.730.730.320.320.150.150.10.1
77crab, bluecrab, blue

0.840.840.370.370.220.220.10.1
55pollock (whitefish)pollock (whitefish)

1.091.090.480.480.220.220.20.2
66shrimpshrimp

1.711.710.750.750.590.590.10.1
77striped bassstriped bass

1.961.960.860.860.630.630.20.2
33tuna, canned whitetuna, canned white

3.013.011.331.330.760.760.50.5
66salmon, cannedsalmon, canned

4.434.431.951.950.940.941.01.0
11salmon, chinooksalmon, chinook

5.225.222.302.301.401.400.90.9
00mackerel, Atlanticmackerel, Atlantic

EPA+DHA /EPA+DHA /
8 oz portion8 oz portion

EPA+DHA /EPA+DHA /
3.5 oz portion3.5 oz portion

DHDH
AA
(g)(g)

EPEP
AA
(g)(g)

SpeciesSpecies
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EPA+DHA in selected EPA+DHA in selected farmed fishfarmed fish

Source: USDA Nutrient Database v. Source: USDA Nutrient Database v. 
1818

0.200.200.090.090.080.080.010.01tilapiatilapia
0.320.320.140.140.070.070.070.07clamclam
0.330.330.140.140.030.030.120.12crawfishcrawfish
0.450.450.200.200.110.110.090.09scallopscallop
0.620.620.270.270.210.210.070.07catfishcatfish
0.890.890.390.390.200.200.190.19oyster, easternoyster, eastern
1.001.000.440.440.250.250.190.19mussel, bluemussel, blue
1.091.090.480.480.220.220.260.26shrimpshrimp
1.561.560.690.690.250.250.440.44oyster, Pacificoyster, Pacific
2.112.110.930.930.670.670.260.26trout, rainbowtrout, rainbow
2.742.741.211.210.820.820.390.39salmon, cohosalmon, coho
4.344.341.911.911.291.290.620.62salmon, Atlanticsalmon, Atlantic

EPA+DHA /EPA+DHA /
8 oz portion8 oz portion

EPA+DHA /EPA+DHA /
3.5 oz portion3.5 oz portion

DHADHA
(g)(g)

EPAEPA
(g)(g)SpeciesSpecies
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EPA+DHA in selected EPA+DHA in selected farmed fishfarmed fish

Mozaffarian and Rimm. 2006. Mozaffarian and Rimm. 2006. 
JAMAJAMA

0.200.200.090.090.080.080.010.01tilapiatilapia
0.320.320.140.140.070.070.070.07clamclam
0.330.330.140.140.030.030.120.12crawfishcrawfish
0.450.450.200.200.110.110.090.09scallopscallop
0.620.620.270.270.210.210.070.07catfishcatfish
0.890.890.390.390.200.200.190.19oyster, easternoyster, eastern
1.001.000.440.440.250.250.190.19mussel, bluemussel, blue
1.091.090.480.480.220.220.260.26shrimpshrimp
1.561.560.690.690.250.250.440.44oyster, Pacificoyster, Pacific
2.112.110.930.930.670.670.260.26trout, rainbowtrout, rainbow
2.742.741.211.210.820.820.390.39salmon, cohosalmon, coho
4.344.341.911.911.291.290.620.62salmon, Atlanticsalmon, Atlantic

EPA+DHA /EPA+DHA /
8 oz portion8 oz portion

EPA+DHA /EPA+DHA /
3.5 oz portion3.5 oz portion

DHADHA
(g)(g)

EPAEPA
(g)(g)SpeciesSpecies Optimal intake for Optimal intake for 

reduced risk ofreduced risk of
coronary death/ coronary death/ 
total mortalitytotal mortality

0.25 g /day0.25 g /day
1.75 g /week1.75 g /week
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EPA+DHA in selected EPA+DHA in selected wild fishwild fish

3.573.571.191.190.690.690.50.5
00sardinesardine

5.275.271.761.760.880.880.80.8
88herringherring

0.420.420.180.180.120.120.00.0
66cod, Atlanticcod, Atlantic

0.450.450.200.200.110.110.00.0
99flounder/soleflounder/sole

0.490.490.220.220.180.180.00.0
44tuna, yellowfin (ahi)tuna, yellowfin (ahi)

0.560.560.250.250.220.220.00.0
33groupergrouper

0.610.610.270.270.220.220.00.0
55tuna, canned lighttuna, canned light

0.840.840.370.370.220.220.10.1
55pollock (whitefish)pollock (whitefish)

1.091.090.480.480.220.220.20.2
66shrimpshrimp

1.961.960.860.860.630.630.20.2
33tuna, canned whitetuna, canned white

3.013.011.331.330.760.760.50.5
66salmon, cannedsalmon, canned

4.434.431.951.950.940.941.01.0
11salmon, chinooksalmon, chinook

5.225.222.302.301.401.400.90.9
00mackerel, Atlanticmackerel, Atlantic

EPA+DHA /EPA+DHA /
8 oz portion8 oz portion

EPA+DHA /EPA+DHA /
3.5 oz portion3.5 oz portion

DHDH
AA
(g)(g)

EPEP
AA
(g)(g)

SpeciesSpecies

Mozaffarian and Rimm. 2006. Mozaffarian and Rimm. 2006. 
JAMAJAMA

Optimal intake for Optimal intake for 
reduced risk ofreduced risk of
coronary death/ coronary death/ 
total mortalitytotal mortality

0.25 g /day0.25 g /day
1.75 g /week1.75 g /week
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Fish meal and oil in fish diets*Fish meal and oil in fish diets*

Fish meal (%)   Fish oil (%)Fish meal (%)   Fish oil (%)

SalmonSalmon 3535 2525

TroutTrout 3030 1717

Marine shrimpMarine shrimp 2323 22

Carp (fed)Carp (fed) 55 11

CatfishCatfish 33 11

MollusksMollusks 00 00

* Global average, 2003 (* Global average, 2003 (TaconTacon, 2006), 2006)
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++ ++ ==1 lb.1 lb. 1 lb.1 lb. 1 lb.1 lb.

Producing one pound of 
farmed salmon requires 
roughly three to six pounds 
of wild caught fish1 lb.1 lb.

Feed: Net Loss of Fish
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Reduction Fisheries: Sardines, Reduction Fisheries: Sardines, 
anchovies, menhaden, and moreanchovies, menhaden, and more

•• Fish catches for Fish catches for 
““reductionreduction”” to fish meal to fish meal 
and fish oil were three and fish oil were three 
million metric tons in million metric tons in 
1950. 1950. 

•• From midFrom mid--19801980’’s on, s on, 
reduction catches have reduction catches have 
fluctuated from 20 fluctuated from 20 –– 30 30 
million metric tons per million metric tons per 
year.year.
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Proportion fish meal supplies used for fish 
farming

1988 -- 10%

1994 -- 17%

1997 -- 33%

1998 -- 43%

2002 – 42%

2003 – 46%
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Challenges from aquacultureChallenges from aquaculture’’s s 
dependence on wild fisheriesdependence on wild fisheries

1.1. Finite quantities of small pelagic fish used Finite quantities of small pelagic fish used 
in fish feed are available as aquaculture in fish feed are available as aquaculture 
grows.   Fish meal and fish oil prices are grows.   Fish meal and fish oil prices are 
rising.rising.

2.2. Demand for small pelagic fish for direct Demand for small pelagic fish for direct 
consumption will grow with human consumption will grow with human 
population and affluence, as well as rising population and affluence, as well as rising 
prices for other fish.prices for other fish.
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3.3. Stocks of small pelagic Stocks of small pelagic 
fish critical food for fish critical food for 
marine predators, marine predators, 
including commercially including commercially 
valuable fish.valuable fish.
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Opportunities to replace fish meal Opportunities to replace fish meal 
and oil in aquaculture feedsand oil in aquaculture feeds

•• Predatory fish such as salmon need certain Predatory fish such as salmon need certain 
omegaomega--3 fatty acids and amino acids in their diets, 3 fatty acids and amino acids in their diets, 
but they donbut they don’’t need to come from fish.t need to come from fish.

•• Substitutes for fish meal and oilSubstitutes for fish meal and oil

Soy and other grains Soy and other grains 

Seafood and poultry processing byproductsSeafood and poultry processing byproducts

Farmed marine worms, algae, and other Farmed marine worms, algae, and other 
organismsorganisms

•• Developing alternatives to fish oil is especially Developing alternatives to fish oil is especially 
challengingchallenging
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Reducing farmed salmonReducing farmed salmon’’s reliances reliance
on fish oil: Maintainingon fish oil: Maintaining omegaomega--3s3s

Bell et al. 2004. Bell et al. 2004. LipidsLipids

8.98.94.44.4100% linseed oil100% linseed oil
9.19.16.16.175% linseed oil75% linseed oil
8.98.97.87.850% linseed oil50% linseed oil
9.99.99.19.125% linseed oil25% linseed oil

10.710.712.412.4100% fish oil (control)100% fish oil (control)

Flesh EPA+DHA Flesh EPA+DHA 
(% total FA)(% total FA)

Flesh EPA+DHAFlesh EPA+DHA
(% total FA)(% total FA)Feed treatmentFeed treatment

** Following a 24 week Following a 24 week ““finishing dietfinishing diet”” with 100% fish oilwith 100% fish oil
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ConclusionsConclusions
•• Farming fish with substantial levels of EPA Farming fish with substantial levels of EPA 

and DHA now generally requires substantial and DHA now generally requires substantial 
inputs of wild fisheries products in feeds.inputs of wild fisheries products in feeds.

Farming fish with such diets is not an alternative to Farming fish with such diets is not an alternative to 
fishing.fishing.
Farmed Farmed molluscsmolluscs are a notable exception.are a notable exception.

•• Alternative fish diets which provide EPA and Alternative fish diets which provide EPA and 
DHA are now in development.  However,  DHA are now in development.  However,  
until they are in widespread use, aquaculture until they are in widespread use, aquaculture 
will not supplement capture fisheries as a will not supplement capture fisheries as a 
major source of omegamajor source of omega--3 fatty acids.   3 fatty acids.   
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