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Updated July 15, 2009 

 
Mercury is toxic at high levels of exposure. However, its toxicity at the low levels found in ocean 
fish is uncertain. Public concerns have been raised about the potential health effects of mercury 
in open ocean (pelagic) fish including swordfish, marlin and tuna. These are extremely important 
food fish in Hawaii and elsewhere. The following is a discussion of the mercury issue in a 
question and answer format with references to the scientific literature intended to help clarify 
this complex public health and environmental management issue.  This document is updated 
periodically to address new research findings pertinent to this important issue.  
 
Q:  Is mercury man-made, like pesticides or PCBs (polychlorinated biphenyls)? 
 
A:  NO.  Mercury is a natural element that makes up a very small fraction of the earth’s crust.1 
 
Q:  Is the amount of mercury increasing?   
 
A:  NO. There is a fixed amount of mercury on earth.   
 
A:  YES. Mercury in the atmosphere began its sharp increase with the start of the industrial 
revolution, 150 years ago. Industrial uses, especially burning coal2, release mercury that was 
once stored in the earth’s crust.   
 
Q:  Does atmospheric mercury enter seafood directly? 
 
 A:  NO. Mercury in the atmosphere first has to be returned to earth, mostly by rainfall. In 
freshwater systems and nearshore waters, it may be converted by certain types of bacteria in 
sediments into a biologically active, organic form known as “methylmercury.” A very low-oxygen 
environment is required for “methylation” of mercury. The process by which inorganic mercury 
becomes “methylated” in the deep ocean is less certain.3 
 
Q:  Is “methylmercury” the form that could harm seafood consumers? 
 
A:  YES.  Methylmercury is the major form of mercury in aquatic life.  It enters at the bottom of 
the food chain and becomes more concentrated at each higher feeding level, reaching the 
greatest concentrations in long-lived aquatic species at the top of the food chain.2,4,5  This 
process is known as “bioaccumulation”.  Everyone who eats seafood is exposed to small 
amounts of methylmercury. Accumulation of methylmercury occurs when it is ingested faster 
than the body is able to eliminate it. 6,7    
 

Q: Do we know why methylmercury is potentially harmful?  
 
A: YES: Methylmercury is almost totally absorbed from the diet. The absorption of inorganic 
mercury is much less efficient. Methylmercury readily crosses the brain-blood and placental 



 

 

John Kaneko MS, DVM and Paul Bartram, PacMar Inc., Hawaii Seafood Project-2 FY06  
NOAA Award NA06NMF4520222  

3 

barriers.6  Methylmercury normally binds to sulfur within sulfur-containing amino acids which are 
components of protein. However, it binds more readily with selenium, an essential trace 
mineral.8  When bound to mercury, selenium is no longer available for its essential functions. 
There is strong evidence that the toxicity of methylmercury is related to its interactions with 
selenium.9 
 
Q:  Scientists have estimated that the amount of mercury in the atmosphere today is about 2-3 
times what it was 150 years ago.10 Has methylmercury in open ocean fish like tuna, increased 
by the same amount? 
 
A:  NO.  The relationship between mercury emissions in the atmosphere and methylmercury in 
open ocean fish is still being studied. Methylmercury is a very small fraction of the world’s 
mercury supply.6  Most of what is known about the conversion of atmospheric mercury into 
methylmercury is from studies of freshwater systems,2 where the process is affected by water 
chemistry and bacterial activity in low oxygen environments at the bottom of lakes.11 
 
Studies of mercury concentrations in open ocean fish and coastal seabirds over the past 
century using museum specimens as early controls have produced conflicting findings.  There 
was no difference in the mercury concentration of Pacific tuna caught between 1878 and 1909 
and in 1972.12 In contrast, a significant increase in mercury was found in some studies13,14 of 
fish-eating seabirds pre-1931 to post-1979 off the Atlantic coast of Europe. However, there 
remains some question about the accuracy of mercury testing of preserved museum 
specimens. 15,16 
 
If mercury in open ocean fish like tuna originated wholly or partly from atmospheric pollution, the 
increase in atmospheric mercury should be reflected to a measurable extent in tuna inhabiting 
the upper layers of the Pacific Ocean.  Between 1971 and 1998, atmospheric mercury 
emissions increased by 26%.  No change was found in mercury levels in Hawaii yellowfin tuna 
during this same period in surveys completed in 1971 (0.22 ppm) and repeated in 1998 (0.21 
ppm).3  On the basis of the constant mercury levels, scientists concluded that atmospheric 
mercury pollution was not the direct source of methylmercury found in tuna.   
 
They hypothesize that methylmercury is formed in the deep ocean (> 900 m) or in deep bottom 
sediments.  The specific source of mercury is not yet clear but researchers suggest it could be 
hydrothermal vents.3  The mixing time between the deep ocean and the surface (where 
atmospheric mercury is deposited) is too long (hundreds of years) for the deep ocean to have 
been impacted by human mercury inputs over the past 150 years.  A study in the Atlantic Ocean 
also found that uptake of methylmercury by fish is enhanced in low oxygen waters at ocean 
depths below the thermocline (> 300 m).5  A study in the Pacific Ocean has documented a peak 
in methylmercury in water within the intermediate depths (500 to 700 m) of the water column 
characterized by low oxygen content and high levels of bacterial activity.17 However, no mercury 
levels were determined in fish in this study. Another study has demonstrated that total mercury 
concentrations in predatory pelagic fishes and their prey increase with median depth of 
occurrence and mimic concentrations of dissolved organic mercury in seawater.18 However, 
there remains no evidence that mercury levels of ocean fish near Hawaii have increased over 
time. 
 
Q:   Are people getting mercury poisoning from eating seafood?  
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A:  NO.  The risk of mercury poisoning from eating open ocean seafood remains hypothetical 
because it has not occurred. Not one person of any age in Hawaii or anywhere else has been 
reported with methylmercury poisoning from eating fish from the open ocean, including tuna, 
marlin and swordfish.  There are no reports in the scientific literature confirming mercury 
poisoning from eating open ocean fish.  
 
Q: Has mercury poisoning from eating any kind of seafood ever occurred?  
 
A: YES. The only outbreaks of mercury poisoning from eating fish on record occurred in people 
dependent on seafood from Minamata Bay and the Agano River in Japan during the 1950s and 
1960s. Severe neurological disorders and deaths occurred because of extreme mercury 
exposure from high consumption rates of highly contaminated fish and shellfish. These 
outbreaks were related to uncontrolled industrial pollution, not open ocean fish containing 
naturally low background levels of methylmercury.19  Contaminated fish and shellfish contained 
extremely high levels of mercury, with averages of 5.6 to 35.7 ppm, with some fish testing up to 
41 ppm in Minamata Bay.20 In contrast, open ocean fish species from Hawaii on average 
contain less than 1 ppm mercury.21  
 
Q:  I hear health warnings about mercury in fish, but I also know that fish is good for your health. 
Is fish good for you? 
 
A:  YES. The American Heart Association’s dietary guidelines for reducing the risk of 
cardiovascular disease recommend an increase in the consumption of foods rich in long 
chained omega-3 fatty acids found in ocean fish such as tuna.  The guidelines target the 
general population and reference numerous studies showing cardiovascular health benefits.22  A 
2009 study by researchers at the Harvard School of Public Health found that low omega 3 fatty 
acid intake is the 8th highest risk factor among preventable causes of death in America. 23  This 
indicates that Americans could benefit from eating more fish, not less.  Limiting the consumption 
of ocean fish that is associated with widely accepted health benefits to reduce low level mercury 
exposure must be carefully weighed. Alternative foods (ex. beef) may have other documented 
and potentially greater health risks. 
 
Two studies have reported statistical associations between the risk of heart attack and mercury, 
mostly in the form of methylmercury associated with seafood consumption,24,25 although one of 
these studies sampled a population where consumption of saturated animal fat was high.25 
 
Many other, long-term studies sampling large populations have found no such association. A 
nested case-control study of more than 300,000 health professionals found no such 
association.26 A 17-year study in Japan found that a fish diet has the effect of preventing strokes 
and heart attacks, cancer and other diseases.  Cumulative mortality rates per 100,000 people 
were lower for those who ate fish daily than for those who did not.27 

 
A study of 22,071 doctors, called the Physicians’ Health Study,28 suggests that consumption of 
fish rich in omega-3 fatty acids can reduce a man’s risk of dying from a heart attack by 80%.  A 
companion study, called the Nurses’ Health Study,29 found that omega-3 fatty acids can cut a 
woman’s risk of heart attack death by 33%. 
 
Q: If mercury poisoning has not happened from eating open ocean fish that contain mercury, is 
there something else in fish that makes it safe to eat? 
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A:  YES. Yellowfin tuna was first reported in 1972 to protect against mercury toxicity in 
experimental diets laced with methylmercury.30 Researchers concluded that the rich levels of 
selenium contained in tuna were responsible for the protective effect. Selenium is known to bind 
and sequester mercury on a 1:1 molecular basis, forming the biological inactive complex, 
mercuryselenide. The protective effect of selenium on mercury toxicity has been demonstrated 
in every animal model tested to date.31,32,33 
 
Q:  If there is such concern about mercury in ocean fish, why haven’t there been any reported 
outbreaks of mercury poisoning from eating these fish? 
 
A: There have been no reported outbreaks of mercury poisoning from eating open ocean fish in 
the US or in Japan where people eat nearly 10 times the amount of fish as the US consumer. A 
substantial and growing amount of scientific evidence indicates that mercury’s toxic effects are 
countered by the protective interactions of selenium.  
 
Q: What is selenium?  
 
A: Selenium is an essential trace mineral required in the diet for the activity of 25-35 enzymes 
with critical functions.34  These enzymes have powerful antioxidant functions especially 
important in the brain35 and the endocrine system.36  Anti-cancer effects of selenium have been 
demonstrated that may be the result of the anti-oxidant effects.37  In addition, selenium has 
been known to detoxify mercury since 1967.38 It should be noted that selenium can be toxic at 
extremely high doses.39  Selenium toxicity in the US is extremely rare. 
 
Q: Is there strong evidence that selenium detoxifies mercury? 

A: YES.  The National Research Council’s Committee on the Toxicological Effects of 
Methylmercury40 has concluded that “Although the effect of selenium on methylmercury (MeHg) 
toxicity has not been documented in humans, it has been known for over two decades that 
organic and inorganic selenium can influence the deposition of MeHg in the body and protect 
against its toxicity in animals.” Protective effects have been demonstrated in every animal model 
tested.31,32,33

 Numerous papers presented by scientists at the international symposium 
dedicated to Selenium and Mercury Interactions held in La Jolla, California in 2007 were 
published in the journal Biological Trace Element Research Volume 119 No.3 in December 
2007.   

Q: How does selenium detoxify mercury? 
 
A: It is known that selenium and mercury have an extremely strong binding affinity. Mercury 
normally binds with sulfur, but the binding attraction with selenium is 1 million times greater.8 
When mercury is bound to selenium, it forms a biologically inactive compound.  The old theory 
was that selenium merely binds mercury and mercury is no longer available to cause toxic 
damage. The new and more logical mechanism is that excessive mercury binds up the available 
selenium so that the essential selenium functions are no longer active. In this sense, mercury 
poisoning is actually caused by profound selenium deficiency.9 This makes sense because 
selenium has essential anti-oxidant functions (especially in the brain) and excessive mercury 
exposure is known to cause severe oxidative damage in the brain. For this reason, it is the ratio 
of selenium to mercury in fish that is important, not the mercury concentration alone. 
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Q: If selenium is health-promoting, where do we get selenium in the diet? 
 
A: The USDA reports that of 1100 food evaluated, 17 of the top 25 food sources of selenium in 
the American diet are seafood.41 Selenium has been shown to occur in rich amounts in Hawaii’s 
open ocean fish.21 
 
Q:  If the ratio of selenium to mercury in foods determines which are health-promoting or 
potentially toxic, what are the ratios in Hawaii’s ocean fish? 

A:  Hawaii’s most popular open ocean fish provide a rich source of health-promoting selenium in 
excess of the naturally occurring levels of mercury they contain. A survey of selenium and 
mercury (total) was conducted for 15 different species of open ocean fish caught near Hawaii.21 
Four species of tuna (bigeye, yellowfin, albacore, skipjack), 4 species of billfish (swordfish, blue 
marlin, striped marlin, spearfish), 5 species of associated pelagic fish (mahimahi, wahoo, opah, 
sickle pomfret, escolar) and 2 species of sharks (mako, thresher) were evaluated.  Thirteen of 
the 15 species contained a molar excess of Se over Hg, swordfish contained equal molar 
amounts of Se and Hg and only mako shark contained more mercury than selenium.  

Q: Is there evidence that the ratio of selenium and mercury is the superior factor in determining 
mercury health risk or selenium benefits? 

A: YES.   A study in 2008 demonstrated that methylmercury toxicity in rats (slow growth, weight 
loss, neuromuscular signs) is not predictable by knowing the mercury concentration, but can be 
reliably predicted by knowing the molar ratio of mercury to selenium (P < 0.001)42. This study 
demonstrated that focusing on the mercury concentration of fish alone without considering the 
selenium content and protective interactions is incomplete and inadequate for assessing the 
risks or benefits from seafood consumption.  

Q:  I am a Hawaii resident who eats tuna steaks, seared tuna and tuna sashimi regularly. Could 
my blood mercury level exceed the current guideline recommended by the Environmental 
Protection Agency (EPA) and Food and Drug Administration (FDA)?  
 
A:  YES. In the case of seafood eaters, elevated blood mercury levels reflect higher seafood 
consumption rates. For most people, the primary route of exposure to mercury is from eating 
fish. But finding elevated mercury in hair or blood is not equivalent to mercury toxicity.  In the 
case of people who do not eat ocean fish, finding elevated mercury in blood or hair has very 
different implications because they may be exposed to unnaturally high concentrations of 
mercury from pollution without protective amounts of selenium.  
 
Q:  The EPA and FDA currently recommend that women of child bearing age restrict fish 
consumption to no more than 2 meals per week.43 I thought fish is good for you, what is the 
basis of this guidance?  
 
A:  The 2004 EPA and FDA guideline43 provides a substantial margin of safety for seafood 
consumers.  It was calculated from a “benchmark dose level” established by the National 
Research Council.40 The benchmark dose is based primarily on the finding of a statistical 
correlation between pre-natal methylmercury exposure of children in the Faroe Islands (with 
umbilical cord blood concentration as a marker) and subtle changes in their neurological 
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development detected through a standard vocabulary test.44 The Faroe Islands are located 
between Iceland and Norway and are part of Denmark. 
 
The “lower limit benchmark dose”40 was calculated by dividing the most sensitive endpoint 
(lowest value with significant statistical correlation) of the Faroe Islands study by an uncertainty 
factor of 10. This provides a large 10-fold margin of safety in the EPA and FDA recommendation 
for U.S. women of child-bearing age to limit consumption of certain species of fish, including 
tuna. In the Faroe Islands study, however, pre-natal exposure to methylmercury was due to the 
mothers’ consumption of pilot whale – a marine mammal, and not from eating fish.  The EPA 
and FDA guideline, therefore, is NOT the borderline between safe fish consumption and harm to 
mothers and children. 
 
There are other concerns about the Faroe Islands study.  The concentration of mercury in whole 
blood was used, but this is not a good indicator of possible long-term mercury exposure and 
may only indicate short-term exposure from recent meals.  Methylmercury binds tightly to red 
blood cells and red blood cell values fluctuate.45 Hair mercury levels reflect mercury exposure 
over the time it takes for the segment of hair to grow.40 Hair mercury level is a much better 
indicator of long-term exposure.40,46   
 
Only 10 percent of U.S. mainland women aged 15-49 years are estimated to have hair mercury 
levels higher than 1.4 ppm47, or about 1/10th of the 12 ppm mercury in maternal hair that was a 
lower limit threshold of observed effects for subtle neurological changes in Faroe Island 
children48 whose mothers consumed pilot whale meat high (3.37 ppm) in methylmercury.49 
Studies of U.S. women’s exposure to methylmercury (concentration x consumption) and 
modeling of maternal and fetal blood and tissues and maternal dietary intake that occurs over 
the course of pregnancy and gestation indicate that the National Research Council’s estimate 
that more than 60,000 newborns annually may be at risk for adverse neurodevelopmental 
effects due to pre-natal methylmercury exposure is an overestimation.  It has been estimated 
(admittedly with substantial uncertainty) that in the Minamata mercury poisoning event, the 
average hair mercury concentrations of women who had babies and children with mercury 
poisoning effects was 41 ppm and may have range up to 133 ppm.50  The EPA’s reference dose 
should not be considered a “bright line” for evaluation of safety.51 
 
Q:  If the current 2004 EPA and FDA guidance43 for fish consumption is based on studies of 
pilot whale meat in the diet, what did those studies find? 
 
A:  No one in the Faroe Islands thought there was a problem with their children. However, the 
Faroe Islands study found statistical correlations between pre-natal methylmercury exposure 
and subtle changes in neurological development in some tests of 7-year old children.44,52 
However, the results of development tests could not always be replicated when children were 
tested by different examiners.  When results are adjusted for different examiners, the mercury 
effect is less evident.51  
 
The main source of methylmercury was through their mothers’ consumption of pilot whale meat.  
It should be noted that Faroe Islands pilot whale meat contains not only higher methylmercury 
concentrations than ocean fish, but also contains a 4:1 molar excess of mercury over 
selenium.49 The meat of pilot whales caught off the Faroe Islands also contains elevated levels 
of cadmium, another toxic metal.53 The women in the study also consumed whale blubber 
containing higher levels of PCBs, inorganic mercury and other toxic compounds than pilot whale 
meat.52  Although other research has linked prenatal exposure to PCBs and other 
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organochlorine compounds to neurologic effects in children, PCBs had no discernible effect on 
neurologic function in the Faroe Islands study.44  The mercury effect estimate remained almost 
unchanged after adjustment for concomitant exposure to PCBs.54 
 
The lead Faroe Island scientist on the research team has stated that “The Faroese children are 
not exposed to methylmercury by eating fish.  They are exposed to mercury by the traditional 
consumption of pilot whale meat.”55 The ability of small toothed whales to concentrate mercury 
and cadmium is well established.56 Like methylmercury, cadmium can be transferred across the 
placenta to fetuses57 and the hair cadmium level has been correlated with very significant 
learning disability or mental retardation in children in a large study in China.58 
 
Q: Are unborn children and infants more sensitive to the harmful effects of methylmercury than 
older children and adults? 
 
A:  YES.  The developing brain of an unborn child and infant is more sensitive to the harmful 
effects of methylmercury than the central nervous system of an older child or adult.  
Researchers investigated the tragic case of mercury poisoning that occurred in Iraq in the 
1970’s, when seed grain treated with a fungicide containing mercury was mistakenly used 
directly for food.  These studies showed that extremely high levels of methylmercury crossing 
the placenta from the mother to the fetus could cause pre-natal brain damage, leading to mental 
retardation, delays in speech and motor development later in life.  The level of methylmercury in 
the hair of the mothers was predictive of the adverse effects on infants in this case of accidental 
mercury poisoning.59  It has been estimated that the mercury in the flour made from 
contaminated grain (9.1 ppm) far exceeded the amount of selenium (0.2 ppm), both by weight 
and molar basis.60  The protective effects of selenium would have been overwhelmed by the 
great excess of methylmercury.  
 
Q:  Can exposure to methylmercury before birth through seafood consumption by pregnant 
mothers adversely affect children’s neurodevelopment? 
 
A:  YES. If the seafood contains high mercury concentration and more mercury than selenium 
(ex. pilot whale meat, some types of sharks, or fish and shellfish from contaminated water).   
 
A:  NO.  If the seafood contains rich levels of selenium and more selenium than mercury (ex. 
open ocean fish).    
 
Q:  Should shark meat be avoided during pregnancy? 
 
A:  It depends on the type of shark. Not all sharks contain a molar excess of mercury over 
selenium, stressing the importance of documenting selenium to mercury molar ratios as the 
criteria for determining potential mercury health risks (or selenium health benefits) in seafood. 
Results of a New Zealand study of prenatal exposure to methylmercury from consumption of a 
seafood diet high in shark meat showed adverse neuropsychological outcomes in school-aged 
children.61  In New Zealand, the shark meat consumed as fish and chips, a popular take-out 
food, had a mean mercury concentration of 2.2 ppm, with some samples more than 4 ppm.61 

Mako shark caught near Hawaii contain a mean mercury concentration of 1.8 ppm and twice as 
much mercury as selenium on a molar basis making this fish a net dietary source of mercury.21  

 
Q.  Is there better evidence about the safety of ocean fish consumption than studies about pilot 
whales and sharks? 
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A.  YES. The 9-year Seychelles Islands Child Development Study46 assessed neurological 
development of children who were exposed to methylmercury before birth up to the age of 9.  
Their mothers consumed an average of 12 meals per week of ocean fish containing an average 
concentration of 0.3 ppm methylmercury and had an average maternal hair mercury level of 6.9 
ppm (range 0.5 to 26.7 ppm).  This hair mercury level is about 4 times higher than the highest 
level (90th percentile) found in U.S. mainland women of child-bearing age. The Seychelles 
Islands study found no detectable adverse effects in a population consuming large quantities of 
ocean fish.46  The results of this study could not be used to calculate the risk of mercury toxicity 
simply because no harmful effects occurred. For this reason the EPA and FDA fish consumption 
guidance is based on studies of the effects of pilot whale meat in the diet.  
 
The variety of fish consumed in the Seychelles Islands better approximates what is consumed in 
Hawaii, so the results of this study are more applicable than the Faroe Islands Study. 
Seychelles Islanders eat a variety of ocean fish but do not eat pilot whale meat, in contrast to 
the diet of Faroe Islanders. Ocean fish eaten in the Seychelles are rich in selenium and contain 
more selenium than mercury.62  The results of this study are also more applicable because 
researchers used interscore reliability to eliminate variances between different examiners, a 
weakness in the Faroe Island study.51   

 
Q:  Is Hawaii ocean fish a safe choice? 
 
A: YES.  Eating ocean fish from uncontaminated environments, such as Hawaii in the mid-
Pacific, exposes consumers to very low doses of methylmercury6 and a rich source of health-
promoting selenium.21  
 
Of the three major studies of children with pre-natal exposure to methylmercury, the Seychelles 
Islands Child Development Study46 is the most relevant to Hawaii seafood consumers and 
Hawaii fish.  Seychelles Islanders have one of the highest fish consumption rates in the world, 
exceeding 175 lb per person annually.  The Seychelles Island fish diet includes bonito, jacks, 
yellowfin tuna, skipjack tuna, wahoo and barracuda. The results of the Seychelles study do not 
support the hypothesis that there is a significant and detectable health risk to children from pre-
natal methylmercury exposure resulting solely from ocean fish consumption (not whale or 
shark).46 
 
In the Seychelles, fetal exposure is continuous through frequent consumption of ocean fish 
containing low methylmercury concentrations comparable to the average of the wide variety of 
species (0.3 ppm) consumed by the Hawaii and mainland U.S. populations.  Hawaii consumers 
are estimated to eat nearly 3 times (41 lb/person/year) the U.S. per capita average amount of 
seafood with the majority of it being open ocean fish.63  The most important open ocean fish 
species caught in the Hawaii fishery have been demonstrated to contain a molar excess of 
selenium over mercury, making them more likely to prevent mercury toxicity than contribute to 
it.21  
 
Q:   Do U.S. and international agencies agree on a safe level for methylmercury intake by 
mothers that will protect developing fetuses and infants? 
 
A:  NO.   The EPA’s guideline for a level methylmercury intake that will protect the developing 
fetus is the equivalent of 0.1 millionth of a gram per kilogram of their mothers’ body weight per 
day (0.1 mcg/kg BW/day). The Joint Expert Committee on Food Additives, administered by the 
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United Nations’ World Health Organization and the Food and Agriculture Organization, 
considers 0.23 mcg/kg BW/day by women of child-bearing age a sufficient limit to protect the 
developing fetus.64  Based on the findings of the Seychelles Child Development Study, the U.S. 
Agency for Toxic Substances and Disease Registry (U.S. Department of Health and Human 
Services) currently recommends 0.3 mcg/kg BW/day as a minimal risk level for methylmercury 
intake, three times greater than the current EPA and FDA guidance.65 It should be noted that 
the ATSDR provides scientific advice to the FDA on toxic substances.  
 
Q:  How does this translate to a recommended number of fish meals (e.g. yellowfin tuna) per 
week for pregnant women? 
 
A:  Agencies differ in their recommendations for safe fish consumption because they are based 
on different studies of mercury health effects and sources of mercury (e.g., pilot whale meat 
versus fish).  The results of the Seychelles Island study are more likely to reflect safe fish 
consumption rates than guidance based on the consumption of pilot whale meat.   
 
Agency recommendations for fish consumption such as yellowfin tuna during pregnancy and 
Seychelles Island study results without detectable adverse health effects are as follows.  
 

 EPA-FDA Joint Advisory 2004   1  fish meal per week43 

 World Health Organization    2.3  fish meals per week64 

 Agency of Toxic Substances and Disease Registry 3  fish meals per week65 

 Seychelles Islands Child Development Study 12  fish meals per week46 
 
Q:  What marine life should women of child-bearing age avoid because of exposure to harmful 
levels of methylmercury and low levels of selenium? 
 
A.  DO NOT EAT TOOTHED WHALE OR DOLPHIN MEAT.  Toothed whales and dolphins are 
eaten in some cultures. Mercury accumulates in these long lived animals and may greatly 
exceed selenium levels. Faroe Island pilot whale meat contains much more mercury than 
selenium.49 The same has been shown in toothed whales and dolphins in Japan, leading to 
health warnings.66 Mercury poisoning from eating marine mammals is suspected in Japan, but 
no outbreaks have occurred in Japan from eating open ocean fish. Tests on meat from toothed 
whales in Japan have revealed high levels of methylmercury, 5 ppm in small-toothed whales, 
with much higher concentrations in livers.56 It is clear that consumption of toothed whale meat 
should be strongly discouraged.67  
 
A:  DO NOT EAT FISH OR SHELLFISH FROM MERCURY CONTAMINATED RIVERS, 
LAKES, ESTUARIES OR BAYS.   Scientists have established a strong link between air pollution 
and elevated methylmercury levels in some freshwater species.11  A study of northern Ontario, 
Canada lakes shows a strong correlation between lake size and methylmercury concentrations 
in fish, possibly because smaller lakes have warmer water that can increase the rate at which 
bacteria convert mercury deposits into methylmercury.68  However, it should be stressed that 
selenium and mercury molar ratios need to be considered in determining the health risk of 
mercury. 9,21,42  Unlike ocean fish that tend to be rich in selenium, freshwater fish may not be due 
to the variability of the selenium content of soils and bodies of freshwater.  
 
A. DO NOT EAT CERTAIN TYPES OF SHARK MEAT.  Results of a New Zealand study of 
prenatal exposure to methylmercury from consumption of a seafood diet high in shark meat 
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showed adverse neuropsychological outcomes in school-aged children.61 Some species of 
shark may contain a molar excess of methylmercury over selenium and should be avoided 
 
Q:  If I play it safe and don’t eat tuna, could I be exposing my baby to other health risks? 
 
A:  YES.  The risk posed by exposure to mercury from ocean fish consumption is currently 
speculative.  Attempts to reduce exposure to mercury may pose greater health risks than those 
hypothesized to occur from low levels of mercury in open ocean fish.67  Omega-3 fatty acids, of 
which tuna are a rich source, are vital for the proper development of an infant’s brain and retina.  
Omega-3 fatty acids are necessary for the complete development of the human brain during 
pregnancy and the first two years of life.69 The omega-3 fatty acids are so essential to a child’s 
development that if a mother and infant have a deficient diet, the child’s nervous and immune 
system may never fully develop. The developing fetus draws on supplies of omega-3 fatty acids 
stored in the mother’s body. There is a growth spurt in the human brain during the last 3 months 
of pregnancy and the first months after birth with a large increase in the cerebral content of 
certain long-chain omega-3 fatty acids.70  
 
There is strong evidence that the health benefits of fish consumption far outweigh the risks of 
low level mercury exposure for the developing fetus. Children born to mothers that ate 2 meals 
or less of fish during pregnancy in the ALSPAC Study in the U.K. fell into the lowest 25% in 
verbal IQ and other developmental tests.71 The results of some developmental tests that were 
conducted on prenatally exposed children in the Seychelles Islands Child Development Study 
indicate beneficial outcomes in neurologic development that correlate with relatively high hair 
mercury levels during pregnancy.  Higher fish consumption and the potential beneficial role of 
nutrients in fish is a plausible explanation for this finding.62  
 
A diet that includes fish containing healthy fish oils has also been shown to have specific health 
benefits for pregnant mothers and their babies.  One study has found that women whose daily 
intake of fish was less than 15 grams, corresponding to a fish oil intake of 150 mg/day, were 
significantly more likely to give birth to a premature or underweight baby than were women with 
higher fish intakes.  Low consumption of fish, therefore, was a strong risk factor for preterm 
delivery and low birth weight.72 
 

Q:  Is there something positive that can be said about the safety of low level mercury exposure 
from a diet including ocean fish? 
 
A:  There are no reported cases of mercury poisoning associated with open ocean fish.   
 
A:  No adverse health effects were detected in children born to mothers who ate 12 meals per 
week of ocean fish during pregnancy in the Seychelles Islands. 
 
A:  The widely accepted health benefits of fish in the diet outweigh potential adverse health 
effects of low level mercury exposure from a diet of ocean fish.  
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