
Balancing Seafood Risks

Charles R. Santerre, Ph.D.

Professor of Health and Human Sciences, Purdue University

AAAS Science & Technology Policy Fellow

1



Presentation Overview

 Benefits of Eating Fish

Mercury

 PCBs

 Deep Water Horizon-BP Oil Spill

 Fish Advisories
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Seafood Choices: Benefits

• Fetus

Duration of gestation & Birth weight  +?

• Infant/Child

Visual acuity and sensory motor development  ++

Cognitive development  ++

Sleep patterns  +

Allergy/Asthma  0

ADHD  0

IOM, 2006 3



Harvard School of Public Health

“Modest fish consumption (e.g., 1-2 servings per wk), 

especially species higher in [EPA and DHA], reduces risk of 

coronary death by 36% and total mortality by 17%.... Intake of 

250 mg/d of EPA and DHA appears sufficient for primary  

protection.”                 

JAMA 2006; 296(15): 1885-1899.

120,000 lives saved each year !!!
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Rush Institute for Healthy Aging

 Six year follow-up of subjects (>65 yrs of age)

 Subjects (3,718) that consumed fish:
– 1 meal/week had 10% slower cognitive decline

– 2 meals/week had 13% slower cognitive decline

Morris et al. 2005. Fish consumption and cognitive 
decline with age in a large community. Arch. 
Neurology. 62: 1-5.
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Dietary Recommendations

 National Academy of Sciences (NAS) - 2002

– EPA + DHA = 140 mg/d (nursing/pregnant)

 Dietary Guidelines for Americans - 2010

– 8-12 oz fish/wk (EPA + DHA = 250 mg/d) 

 American Heart Association (AHA)

– 2 servings (2-3 oz per serving) of fatty fish/week

– EPA + DHA = 1,000 mg/d (heart disease 

patients)
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If you consume 8 oz/wk (raw weight), 

what % of recommended EPA + DHA 

levels do you get?
455
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Mercury

 Crosses placenta; Enters breast milk

 Clearance from body ~1 year

 Risk to fetuses and infants exposed at high 

levels incl. abnormalities in memory, 

attention, and language skills

 FDA‟s Action Level (AL) = 1,000 ppb

 EPA‟s RfD is 20-25% of the FDA‟s AL  
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NHANES (1999-2002) - Mercury

 5.7% of U.S. women (16-49 yrs.) have 

levels of mercury in their blood that 

exceeds the RfD (>5.8 µg/L)

CDC. 2004. 
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EPA Projection

 10% (~400,000 babies of the 4 million 

born annually) may be exposed to 

excessive mercury when in the womb

Mahaffey, EPA 2005
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Mercury Toxicity in Adults

 Patients living in San Francisco

 Consumers of higher Hg fish

 Symptoms including fatigue, headache, 

decreased memory, decreased 

concentration, muscle and joint pain

 Symptoms gone after diet change

Hightower and Moore, 2003
13



14

0

1

2

3

4

0

1

2

3

4

5

6

0 1 2 3

H
a
ir

 m
e

rc
u

ry
 (

p
p

m
)

B
lo

o
d

 m
e
rc

u
ry

 (
p

p
b

) 

Month

Salmon (Blood) 

Tilapia (Blood)

Salmon (Hair)

Tilapia (Hair)

Effects of Fish on Mercury Status



Mercury and CHD

15

Mozaffarian. 2009. Int. J. Envir. Res & Pub Health



Mercury Residues - Swordfish

Size (lbs) Mercury (ppb)

100-150 650

150-200 845

200-250 851

250-300 926

300-400 1636

Unpublished, Sustainable Seafood Forum, 2007
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Selenium

 “Many….imagine that selenium „protects‟ 

against mercury toxicity…. Selenium is not a 

„tonic‟ that counteracts some undefined toxic 

mechanism of mercury….selenium is the 

target of mercury toxicity.” N. Ralston, 2011 

(personal communication)

 Exciting research but at the rodent level

 Fate of mercuro-seleno complex?
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PCBs

 Cross placenta; enter breast milk 

 6-yr to clear from the body

 Infants exposed at high levels:

– have altered postnatal development, lower 

birth weight, smaller head circumference, 

poorer short-term memory

Safe, 1992; EPA/823-R-93-003, 1993
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Farmed salmon…risk?

From eating 8 oz of farmed salmon every 

week for 70 years (13x current rate)

– Cancer risk increases by 4 in 100,000 

(current cancer rate is 25,000 in 100,000)

– For 300 million people, this is an 

estimated12,000 cancers over 70 years



Deep Water Horizon-BP Oil Spill

 NOAA, FDA, State Agencies tested crab, 
finfish, oysters, and shrimp for agents: 

– Dioctyl sodium sulfate (dispersant)

– Polycyclic aromatic hydrocarbons

 1,730 samples – 13 positive DOSS but 
well below the 100 ppm limit for finfish 
and 500 ppm limit for shrimp, crab and 
oysters
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Fish Advisories

21



Possible Options for Advising 

Sensitive Populations

1. No recommendation

2. Recommend seafood consumption with no 

further advice

3. Recommend avoidance of higher mercury 

species

4. Recommend consumption of 8-12 oz/wk of 

seafood; while avoiding higher mercury 

species; and including species that provide 

omega-3 fatty acids
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Option 2 – Recommend seafood 

consumption with no further advice

 How will this option affect mercury and 

omega-3 fatty acids (EPA & DHA) 

intake?
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U.S. Fish Consumption - 2009

 Shrimp 4.1 lbs/person

 Canned Tuna 2.5

 Salmon 2.0

 Pollock 1.5

 Tilapia 1.2 

 Catfish 0.9

 Crab 0.6 

 Cod 0.4

 Flatfish 0.4

 Clams 0.4

Per capita 15.8

NFI, 2010 24



Do not eat Shark, Swordfish, King Mackerel or 
Tilefish

 Eat up to 12 oz (2 average meals) of a variety of 
fish and shellfish that are lower in mercury. 

 For recreationally-caught fish….check local 
advisory. 

 Eat up to 6 oz of Albacore/white tuna per week

FDA/EPA, 2004

Option 3 - Advice For Women Who Are Pregnant, Or 
Who Might Become Pregnant, and Nursing Mothers, 
About Avoiding Harm To Your Baby Or Young Child 

From Mercury in Fish

http://www.fda.gov/default.htm
http://www.hhs.gov/
http://www.fda.gov/default.htm
http://www.fda.gov/default.htm
http://www.hhs.gov/


Option 4 – Recommend seafood 

consumption along with mercury 

and omega-3 fa advice

 “…if pregnant women were to … 

replace fish high in mercury with fish 

low in mercury [and higher in omega-3 

fatty acids], cognitive development 

benefits…could be achieved with 

virtually no nutritional losses.”

Harvard School of Public Health
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www.fish4health.net Wallet Card
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Wallet Card Focus Groups - URI

“Our focus groups (4) indicated that it is what 

consumers don‟t know about seafood that 

causes them to eat less seafood. In other 

words, consumers are badly misinformed 

about seafood, which causes them to be 

worried about what to buy. What they liked 

about your card is that it is complete – it 

covers many different kinds of species.”   

--- Cathy Roheim, Professor

29



Seafood Restaurant Survey

Women (n=78) indicated that if they were 

pregnant, they would do the following 

based upon the wallet card:

92% would decrease their consumption of 

fish that is higher in mercury

77% would increase their consumption of 

fish that is higher in omega-3 fatty acids

83% said that they would use the card
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iPhone app  Fish4Health
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MyLog Seafood Calculator
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iPhone app  Fish4Health
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USDA, NIFA, NIFSI Grant

Partners: University of Rhode Island Sea Grant; 
Aquarium of the Pacific; Washington State 
Sea Grant; Illinois-Indiana Sea Grant; Florida 
Department of Health?

 Test locally-important commercial fish for 
mercury and omega-3 fatty acids

 Modify the wallet card for 5 regions

 Conduct educational intervention with 220 
pregnant or nursing women from 5 regions 
divided among 3 treatments: FDA/EPA 
Advisory, wallet card, or wallet card with 
added info 



Option 4 - Best 

Recommendation for 

Sensitive Populations 

 Women that are pregnant  or nursing:

– eat 8-12 oz/wk of seafood

– avoid seafood that is higher in pollutants

– eat seafood that provides healthy nutrients
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Why has seafood consumption 

recently declined in the U.S.?
1. Canned tuna, swordfish - mercury

2. Farmed salmon – PCB controversy, and 

production difficulties in Chile 

3. Gulf seafood – Imports, Katrina, BP oil spill, 

and reduced tourism

4. General seafood consumption – economic 

downturn, reduction in restaurant servings, 

and confusion about contaminants
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