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Atmospheric deposition of mercury (Hg) in the
northeastern United States is a threat to human health.

Methylmercury (MeHg) is integrated into aquatic foodwebs,
resulting in contamination levels in fish that are high enough
to present a risk for humans who consume the fish. Despite
two decades of Hg research andmonitoring efforts, no con-
sensus has been reached about which fish species should be
targeted for monitoring or what criteria should be used to
issue fish consumption advisories. Thus, different states issue
disparate consumption advisories and inconsistently define
consumer groups at risk fromHg exposure.Moreover,because
financial and logistical issues constrain the scope of Hg test-
ing, it is particularly important to identify fish species, sizes,
and testing locations that will provide the most relevant,
beneficial information to safeguard human health.
Three important factors to consider when determining

which fish species to monitor and the appropriate locations
for data collection are (1) the rate at which a given fish species
is consumed by humans at a given location, (2) the concen-
tration and variability of MeHg in the fish consumed, and (3)
theminimum size (length) a fishmust attain to be legally har-
vested for consumption. We recommend that future data

collection efforts take these three factors into account if the
ultimate goal is to protect human health, andwe present our
rationale for these priorities in this article.
AlthoughHgdeposition and its bioaccumulation in aquatic

systems cause concern throughoutmuch of theUnited States,
in this article we focus onHg contamination in freshwater sys-
tems in northeastern North America. Over the last two
decades, many scientists have studied the factors leading to
high concentrations of MeHg, a highly toxic Hg species, in
biota consumed by humans and wildlife. Every state in the
northeastern United States has developed fish consumption
advisories to protect consumers frompotential health threats,
particularly from sport-caught fish.Mercury contamination
is also salient with policymakers at the national level, as evi-
denced by federal legislation proposed in 2007 to establish a
comprehensive national Hgmonitoring program (H.R. 1533
and S. 843; see http://thomas.loc.gov). Recent efforts by re-
searchers, state and federal agencies, and various govern-
mental authorities emphasize the ongoing need to address the
issue of Hg contamination at the national scale and in regions
with highHg levels in biota, such as the northeasternUnited
States.
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The northeastern United States is influenced by the atmospheric deposition of mercury. Subsequent integration of methylmercury into aquatic food
webs results in contamination levels in fish that are high enough to present health concerns for humans who consume fish. Resource and sampling
limitations have hindered a comprehensive understanding of mercury in the environment and relative levels of methylmercury exposure. Because
of these limitations, data collection should maximize the benefits of information gained through monitoring programs. In this article we review
recent efforts to collect and integrate fish mercury data and offer suggestions to improve and focus future research and monitoring efforts to better
address threats to human health. By selecting appropriate target species—those species and sizes of fish harvested for consumption and those with
the highest and most variable mercury concentrations in a given location—health and fisheries professionals can more comprehensively advise fish
consumers and protect human health.
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In this article we offer criteria for researchers, agencies, and
governments to use in selecting appropriate target species for
Hg testing to ensure that the data sets on which fish con-
sumption advisories are based are relevant to consumers and
as complete as possible.We emphasize that from the stand-
point of risk assessment and the protection of human health,
it is especially important to collect data for the species and sizes
of fish that humans at particular locations consume.
Weprovide a brief backgroundof Hg contamination in fish,

then focus on three related initiatives: (1) monitoring pro-
grams in northeasternNorthAmerica to identify areas of high
Hg concentration in fish and other biota (Driscoll et al. 2007,
Evers et al. 2007), (2) an effort to establish a uniform totalmax-
imum daily load (TMDL) methodology across the north-
easternUnited States (NEIWPCC2007), and (3) development
of a comprehensive national Hg monitoring network (Har-
ris et al. 2007). By clearly synthesizing and communicating
available information, and by identifying and understanding
the strengths and limitations of recent efforts, scientists, pol-
icymakers, public health agencies, resourcemanagers, and fish
consumers canmore comprehensively address the challenges
presented by Hg contamination.

Mercury in the environment and subsequent
effects on human health
Many aspects of Hg contamination have been evaluated
during recent decades. For example, it has been shown that
the northeastern United States is influenced by atmospheric
deposition of Hg (NADP 2008), and subsequent integration
into aquatic food webs results in high Hg concentrations in
aquatic biota (Driscoll et al. 1994,Chen et al. 2005,Kamman
et al. 2005). Fishes and other aquatic organisms bioaccumu-
lateHg in their tissues as the contaminantmoves through food
webs (USEPA 2001a, Power et al. 2002). The characteristics
of the fish itself (i.e., its diet, age, and size), the Hg input to a
particular area, and the biogeochemical dynamics influenced
by a suite of watershed characteristics all affect the MeHg
concentration in an individual fish (Driscoll et al. 1994,Power
et al. 2002, Johnston et al. 2003). In general, larger, older,
piscivorous fish (those that eat other fish) tend to have ele-
vatedHg concentrations,whichmakes them a greater risk to
human consumers relative to younger, smaller fish that are her-
bivorous or omnivorous (Bahnick et al. 1994, Power et al.
2002). It is often assumed that MeHg makes up approxi-
mately 95 percent of total Hg (T-Hg) in most fishes (Bloom
1992); however, this assumption may not hold true for all
species. For example,Kannen and colleagues (1998) reported
MeHg percentages in fish ranging from 45 to 124 percent of
the T-Hg (with the exception of a single catfish with 20 per-
cent MeHg), with a mean value of 83 percent. The T-Hg is
oftenmeasured as a proxy forMeHg, yet the variability in the
proportion of MeHg—as well as the accuracy and precision
of analytical techniques—should be considered when deter-
miningHg concentrations in fish and subsequently developing
consumption advisories.

Management actions such as stocking fish and regulating
harvest rates can alter the structure of lake food webs and
thereby influence Hg concentrations of resident fish (Göth-
berg 1983,Verta 1990, Rask et al. 1996). Natural variation in
foodwebs (e.g., fish die-offs) and lake characteristics (e.g., pH,
total phosphorus) can also result in unexpected changes inHg
dynamics (Rask et al. 1996,Driscoll et al. 2007).These changes
can occur rapidly, so it is important to recognize which lake
and food web characteristics influence Hg bioaccumulation
in fish.Despite ongoing attention toHg pollution and its po-
tential impacts on consumers, the degree and variability of
contaminant levels inmany water bodies, and popular sport
fish within them, remain uncharacterized.
Methylmercury is a potent neurotoxin and a known con-

cern for humanhealth, particularly with regard to the nervous
system during fetal and early child development (for a com-
plete review of human health effects, see USEPA 1997, NRC
2000, Mergler et al. 2007, Nesheim and Yaktine 2007). Al-
though MeHg is gradually eliminated from the body, it can
accumulate in the bloodstream over time if consumption
levels exceed the body’s capacity for excretion (USEPA 2001a,
USFDA and USEPA 2004). Given assumptions about the
body weight of fish consumers and fish intake, the US Envi-
ronmental ProtectionAgency (EPA) recommends that for the
protection of human health,Hg concentrations in fish not ex-
ceed 0.3 parts permillion (ppm),or 0.3micrograms ofMeHg
per gramof fish (USEPA 2001b).The amount of fish that can
be consumedwithout exceeding the EPA reference dose varies
with a person’s body weight and with the Hg concentration
in the fish (NRC 2000). Despite the health concerns associ-
atedwithMeHg, the nutritional benefits of fish consumption
are well documented and may outweigh the health risks
(Knuth et al. 2003,Mergler et al. 2007,Nesheim andYaktine
2007). The US Food and Drug Administration and the EPA
(2004) recommend that women and children consume up to
12 ounces per week of fish with low levels of MeHg, and the
Dietary Guidelines Advisory Committee and the American
Heart Association recommend the consumption of at least 6
ounces of fish per week to maintain a healthy and balanced
diet (Nesheim and Yaktine 2007). Weighing the nutritional
benefits of consuming fish against the possible negative health
effects from exposure to MeHg requires that detailed infor-
mation be collected and disseminated regarding patterns of
fish consumption and the nutritional content (particularly lev-
els of omega-3 fatty acids) and MeHg concentrations in the
fish species humans consume.

Data collection and monitoring efforts
Driscoll and colleagues (2007) and Evers and colleagues
(2007) identified,predicted, and classified areaswith high con-
centrations of Hg in freshwater biota in the northeastern
United States and southeastern Canada. They used a subset
of the data compiled for the northeasternUnited States dur-
ing a four-year effort that includedmore than 30,000 obser-
vations of Hg levels in biota representing 40 fish species and
44wildlife species (Evers andClair 2005). Specifically,Driscoll
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and colleagues (2007) set out to determine whether four
simple indicators of water quality—dissolved organic carbon,
acid-neutralizing capacity, pH, and total phosphorus—could
be used to predict which aquatic systems were likely to con-
tain fish whose Hg levels exceeded the EPA criterion of 0.3
ppm; they used measurements of Hg concentrations in the
tissues of standard-age (approximately 4.5 years), standard-
length (200millimeters [mm]) yellowperch (Perca flavescens).
Evers and colleagues (2007) relied on measurements of Hg
concentrations in standard-length (200mm) yellow perch to
identify “biological Hg hotspots,” then used data for yellow
perch and, to a lesser extent, largemouth bass (Micropterus
salmoides) to identify additional“areas of concern”for human
health.
Efforts such as these are useful for identifying regions with

the highest levels of Hg contamination in widely distributed
fish species, and it is important to locate regions whereMeHg
concentrations in fishmay pose the greatest risk to humans.
However, MeHg concentrations in these species are not the
sole information pertinent to assessing human health risks;
what is directly pertinent to that assessment is which species
are most frequently harvested and consumed by anglers, as
we discuss later.By assessing fish consumption andmonitoring
MeHg concentrations in fish species that are harvested and
consumed by humans at a particular location, public health
agencies canmore effectively identify where the consumption
of sport fish poses threats to human health and prioritize
testing in those areas.
Other efforts are assessing Hg concentrations across the

northeastern United States using fish species that are more
sensitive to Hg contamination. In December 2007, the EPA
approved theNortheast Regional Hg TMDL as presented by
state agencies of Connecticut, Maine, Massachusetts, New
Hampshire, New York, Rhode Island, and Vermont, in co-
operation with the New England Interstate Water Pollution
Control Commission. This plan outlines steps to reduce Hg
concentrations in fish in freshwater systems throughout the
Northeast in order tomeet water quality standards and even-
tually eliminate the need for fish consumption advisories
(NEIWPCC 2007). The Northeast Regional Hg TMDL is
based on a compilation of data from monitoring programs
conducted by state and provincial governments, as well as
other large-scale research initiatives, aimed at establishing a
baseline from which to assess future reductions in fish Hg
concentrations. Smallmouth bass (Micropterus dolomieu)
were chosen as the indicator species for this effort to assess
improvements in water quality because this species bio-
accumulates MeHg at relatively high levels and is ubiqui-
tously distributed across the northeastern states.TheNortheast
Regional Hg TMDL aims to reduce Hg concentrations in
90 percent of smallmouth bass to 0.3 ppm, thereby reducing
Hg levels in nearly all other species to below this threshold as
well. However, the extent of human consumption was not a
primary criterion considered in the selection of smallmouth
bass as a target species.

In the future, the collection of regional datamay also be fa-
cilitated by efforts at the national level, including federal pol-
icy initiatives. Collaborations among researchers from
academia, government agencies, and other organizations
have led to recommendations for a comprehensivemonitoring
program to determine whether Hg concentrations in air,
watersheds,waters, soils, and aquatic biota are changing over
time as a result of regulatory policies to reduce Hg emis-
sions (Harris et. al 2007).These recommendations have been
incorporated into legislation proposed in March 2007 to
establish a comprehensive national Hgmonitoring network
for collecting field data from various ecoregions across the
United States.However, data collected through this program
may not provide information directly relevant to advising
fish consumers.
Fish are important and appropriate indicators of Hg de-

position because they represent the main pathway through
which humans and wildlife are exposed to MeHg (Harris et
al. 2007). If the proposed federal monitoring program is
established, it will provide data concerning MeHg concen-
trations in yearling fish and Hg concentrations in commer-
cially and recreationally important fish.However, it is unclear
how the proposed monitoring program would determine
which fish species are “commercially and recreationally im-
portant” at the national scale or at a given monitoring site,
or whether the fish tested would be of a size consumed by
humans (i.e., whether the fish would meet state minimum
length regulations).We emphasize that the objective of the pro-
posed monitoring program is to comprehensively monitor
changes in atmospheric deposition and corresponding changes
in biotic indicators, rather than to directly assess the exposure
of fish consumers toMeHg.However, given that the ultimate
goal of reducing Hg emissions and subsequent deposition is
to protect human health, we argue that it is also fundamen-
tally important for researchers, state and federal agencies,
and policymakers to collectively consider the criteria de-
scribed below. Specifically, we ask whether such a monitor-
ing program for Hg should provide data to directly inform
the development of comprehensive fish consumption advi-
sories and other appropriate public policy in the short term,
in addition to achieving the desired long-term monitoring
goals.

Criteria for selecting target species for
data collection efforts
Here we identify three criteria that could be used for select-
ing target species in data collection efforts.

Criterion 1: Patterns of fish consumption by humans. Con-
centrations of MeHg in fish are inherently variable within and
across species and freshwater systems; it is therefore essential
to collect data for the fish species harvested and consumed
by humans at particular locations. The fish-consumption
patterns and the species preferences of particular groups
of consumers vary regionally and even locally, and depend
on cultural factors including taste preferences, economic
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status, educational level, cultural beliefs, ethnicity, health
awareness, income, age, and gender (Strauss 2004, Verbeke
and Vackier 2005). In the northeastern United States, large,
native sport-fish species, such as northern pike (Esox lucius)
and walleye (Sander vitreus), and salmonids including lake
trout (Salvelinus namaycush) and landlockedAtlantic salmon
(Salmo salar), are generally widespread in their distribution
and are heavily targeted by anglers, according to a 2001
survey conducted by the US Census Bureau (figure 1). A
survey conducted between June 2001 and June 2002 of more
than 4000 adults living in the states bordering the Great
Lakes found that approximately 64 percent of the fish con-
sumed by respondents who ate sport-caught fish were wall-
eye and salmonids.Yellow perch and rainbow smelt (Osmerus
mordax) together constituted only 21 percent of fish con-
sumed; smallmouth bass,which were not listed individually,
made up some smaller proportion of “other sport-caught
fish” that together constituted approximately 10 percent of
fish consumed (Imm et al. 2005).
Detailed, comprehensive angler harvest data analogous to

those available for the Great Lakes are lacking from most
other regions, including the northeastern United States.
Obtaining information about the rates at which particular
sport-fish species are consumed in a given locationwould fa-
cilitate targetedHg testing, limiting unnecessary testing of fish
species that are rarely consumed. Local knowledgemay pro-
vide insights that could inform the development of future data
collection efforts. For example, in areas of New York and
Vermont, fisheries biologists have observed that some small-

mouth bass fisheries may be largely caught and released
(Scott Krueger, Department of Natural Resources, Cornell
University, personal communication, 27 February 2008;
Richard Kirn, Vermont Fish and Wildlife Department, per-
sonal communication, 6 December 2007). Furthermore, the
NewHampshire Fish andGameDepartment (NHFG) voiced
concerns about the use of smallmouth bass as an indicator
species for the Northeast Regional Hg TMDL, stating that
smallmouth and largemouth bass are not frequently con-
sumed (theNHFGDepartment deems that approximately 95
percent of all bass caught are released;Michael Racine,NHFG,
personal communication, 28 December 2007).
Although some consumer groupsmay harvest smallmouth

bass and yellow perch, available information suggests that it
is important fromahumanhealth perspective to haveHg con-
centration data from other fish species that are consumed
more frequently in the northeastern United States. Deter-
mining which fish species are most frequently consumed in
particular regions (e.g., theAdirondack region of NewYork)
or at more specific locations (e.g., in communities in which
some individuals rely on self-caught fish for a significant
portion of their protein intake) will identify those species of
primary importance forHg testing in those areas.We contend
that in order to assess the effects of Hg contamination on
human health, fish consumption should be evaluated—both
quantitatively (through consumption surveys) and qualita-
tively (through the experiences of agencies and fisheries
biologists)—and considered to be the primary criterion in the
selection of fish species and locations formonitoring.The suc-

cessful implementation of such efforts will
undoubtedly require additional resources
and will be challenging, but the benefits
gained from this type of approach, if con-
ducted properly, will most likely be far
reaching and potentially cost-effective.

Criterion 2: Variability in fish MeHg con-
centrations. Diet is the most important
factor contributing to Hg concentration
in fish (Harris and Bodaly 1998, Johnston
et al. 2003). Large predatory fish targeted
by anglers are particularly likely to have
elevatedHg concentrations because of their
higher trophic level and old age (Bahnick
et al. 1994,Power et al. 2002), and therefore
represent a greater risk to fish consumers.
Although nonnative yellow perch and
smallmouth bass are ubiquitous and thus
are useful for identifying areas with par-
ticularly high Hg contamination (see
Driscoll et al. 2007, Evers et al. 2007), these
species are not representative of entire fish
communities. Freshwater systems such as
lakes often support nearshore (littoral) and
offshore (pelagic) food webs that overlap
to varying degrees, depending on the food-
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Figure 1. Groups of fish species targeted by anglers in the northeastern states of
the United States, using data compiled from the US Census Bureau (2001). Partic-
ipants included resident and nonresident freshwater anglers in the year 2001. Be-
cause of the nature of the data collected, species were grouped. Esocids include
pike, pickerel, and muskellunge hybrids. Several groups of species are not shown
because they were not addressed in this manuscript, including crappie; bullhead
and catfish; white bass, striped bass, and hybrids (potentially marine); and
groups designated “anything” and “other.” Each of these groups represented no
more than 30% of the total participants in any state. These data reflect species
targeted by anglers and may not have been harvested for consumption; black bass
in particular are primarily caught and released. Additionally, anglers may target
multiple species, so the sum of participants for all species may exceed the total.
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web structure (Vander Zanden et al. 1999, Lepak et al. 2006).
For example, smallmouth bass and yellowperch are commonly
associated with nearshore or littoral habitats, someasures of
T-Hg concentrations in those species sampled fromnearshore
areas do not directly provide information about the MeHg
concentrations of frequently consumed sport-fish species
such as walleye and salmonids, which often rely on offshore
food webs.
In water bodies where yellow perchMeHg concentrations

exceed the EPA’s 0.3 ppm criterion,MeHg concentrations in
larger predatory fishwill typically be high enough to pose con-
cerns for human health (Driscoll et al. 2007, Evers et al. 2007,
NEIWPCC2007). Similarly, if MeHg concentrations in small-
mouth bass exceed 0.3 ppm,MeHg concentrations in other
large predatory species are very likely to exceed this thresh-
old as well. A subset of the NERC (Northeastern Ecosystem
Research Cooperative) data set from northeastern North
America (see Kamman et al. 2005) indicates that the top
predator species (e.g.,walleye, northern pike, and lake trout)
with the highest concentrations of T-Hg also have the great-
est variability in T-Hg concentration, despite relatively large
sample sizes (figure 2). This variability can result in greater
than fivefold differences inMeHg concentrationswithin a par-
ticular sport-fish species,making it challenging to predict the
level of MeHg exposure arising from any given meal of fish,
and thus to develop adequate consumption guidelines.
Characterizing the variability in MeHg concentrations in
fish species targeted for consumption is
important for evaluating the level of
confidence associated with consumption
recommendations for different regions.
Kamman and colleagues (2005) attributed
much of the variability in T-Hg concen-
tration in fish to the water bodies sam-
pled, which most likely results from
differences in food-web structure (Vander
Zanden and Rasmussen 1996).

Criterion 3: Fish length.Most state angling
regulations specify theminimum length of
sport fish that can be legally harvested. For
example, in 2008, the statewideminimum
length for legally harvested landlocked
salmon and walleye in New York was 15
inches (381 mm); for northern pike, 18
inches (457mm); for lake trout, 21 inches
(533 mm); and for black bass (large and
smallmouth bass), 12 inches (305 mm)
(NYSDEC 2006). These regulations pro-
mote the harvest of large fish in an at-
tempt to protect and sustain naturally
reproducing fish populations, yet these
same regulations encourage the harvest of
fish that present a disproportionately high
risk of MeHg exposure to anglers and their
families. Driscoll and colleagues (2007)

specifically acknowledge that using small yellow perch as an
indicator species helps identify the most polluted lakes. Al-
though this approach is useful for locating regions that are
heavily influenced by Hg contamination, particularly be-
cause of the generally widespread distribution of yellow perch
and the relatively large amount of data associated with this
species, using small fish as a proxy for the level of contami-
nation within water bodies is insufficient for developing
appropriate fish consumption advisories. For example, if
data used to develop consumption advisories include fish
shorter than current minimum lengths, the mean Hg con-
centrations will very likely be artificially low relative to the
mean Hg concentration in fish people can legally harvest
and consume.
We analyzed a subset of the NERC data set to determine

how the mean T-Hg concentrations in the predatory sport-
fish speciesmost often consumed by humans changed when
only fish of legal length were examined. The mean T-Hg
concentrations of fish with known total lengths that met or
exceededNewYork’s minimum legal length for harvest were
significantly higher (two-sample t-tests, assuming equal vari-
ance; p ≤ 0.01) in walleye, smallmouth bass, lake trout,
eastern chain pickerel, and largemouth bass relative to the
T-Hg concentrations when data for all fish of known lengths
were considered (figure 2). Themean T-Hg concentration of
northern pike with total length at or above the legal length
did not differ significantly (two-sample t-test, assuming equal
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Figure 2. Mean (± standard deviation) total mercury (T-Hg) concentration (parts
per million, wet weight) in sport fish species from eastern North America calcu-
lated using data for fish at or exceeding the legal length (white bars), compared
with the mean T-Hg concentration of all fish, regardless of length, in the data set
(black bars). Legal length was determined from the New York State Freshwater
Fishing Regulations 2006–2008. Mean values that differ significantly (p ≤ 0.01)
are indicated by an asterisk (*); p = 0.06 for northern pike. Only fish for which
total length measurements were available were included in the analysis. Sample
sizes associated with each mean are shown at the base of the bars, and the maxi-
mum value of T-Hg measured in that species in the data set is indicated below the
species name. This figure was produced from a subset of the NERC (Northeastern
Ecosystem Research Cooperative) data set (see Kamman et al. 2005).

http://www.biosciencemag.org


variance; t1606 = 1.55, p = 0.06) from the mean T-Hg con-
centration for all fish of known total length.Analyses for the
remaining species included data only for fish of the legal
length because all fish measured were above the legal length
(e.g., landlockedAtlantic salmon) or becauseNewYork State
has not established aminimum length for some species (e.g.,
white perch, yellow perch, brown trout, brook trout, white
sucker, and brown bullhead). Although this analysis applies
NewYork’s length regulations to a data set including samples
collected throughout theNortheast, it nonetheless illustrates
the need to collect data from fish of legal length—in other
words, the fish that are most likely to be consumed by
humans—to inform the development of fish consumption
advisories.

Further considerations for human health
Consumption advisories issued by state agencies constitute
comprehensive risk communication efforts regarding levels
of contaminants in sport-caught fish and
the recommended levels of fish consump-
tion for different consumer groups.How-
ever,“sensitive”populations (i.e.,womenof
childbearing age and young children,who
would potentially benefit most from lim-
iting their exposure toHg) are defined dif-
ferently in all seven northeastern state
advisories (table 1). Furthermore, state ad-
visories may offer different consumption
advice for specific fish species, sizes, water
bodies, or regions. These differences are
sometimes appropriately based on the
availability of local Hg data (e.g., high Hg
concentrations measured in a particular
species from a specific water body), but
aremore often due to discrepancies in the
thresholds of fish-tissueHg concentration
used to develop consumption advisories
(table 1). By considering fish consump-
tion information from a particular region

and consistently defining particular groups of fish consumers,
recommendations can be developed that are appropriate for
local consumption practices, making them more protective
of human health than blanket regional advisories (Burger et
al. 2007).
Assessing potential health risks resulting from MeHg ex-

posure through fish consumption necessitates consistent
benchmarks of unacceptable exposure. As described above,
the level of Hg concentration in fish tissue that triggers a
consumption advisory currently differs in all seven of the
northeastern states (table 1).With this inmind,we note that
recent efforts by Driscoll and colleagues (2007), Evers and
colleagues (2007), and the Northeast Regional Hg TMDL
(NEIWPCC 2007) have taken an important step toward
consistency by using the EPA criterion of 0.3 ppmHg in fish
tissue (USEPA 2001b) as an initial standard that signifies
potential human health risks. To communicate information
to particular groups of fish consumers clearly, the scientists,

Forum

www.biosciencemag.org February 2009 / Vol. 59 No. 2 • BioScience 179

Table 1. Summary of sensitive populations and fish tissue mercury concentrations considered when developing fish
consumption advisories for seven states in the northeastern United States .

Fish tissue
mercury concentration

State Sensitive population (parts per million)

Connecticut Pregnant and nursing women, women who plan to become pregnant within one year, 0.1
children under 6

Massachusetts Pregnant and nursing women, women of child-bearing age, children under 12 0.2

Maine Pregnant and nursing women, women who may get pregnant, children under 8 0.3

New Hampshire Pregnant and nursing women, women who may get pregnant, children under 7 0.3

New York Women of childbearing age, infants, children under 15 1.0

Rhode Island Pregnant and nursing women, women who plan to become pregnant within one year, 0.3
young children

Vermont Women of childbearing age (particularly pregnant and nursing women, women planning 0.3
to get pregnant), children under 6

Source: NEIWPCC (2007).

Figure 3. An approach to targeted data collection (open box) to best inform the
protection of human health. The shaded boxes represent areas for further consid-
eration beyond the scope of this manuscript. The relative risk to groups of fish
consumers is determined by a combination of the level of exposure (i.e., rate of
consumption of a given species with a given methylmercury concentration) and
the sensitivity of an individual consumer to the health effects of methylmercury
(developing fetuses and young children are the most sensitive). Characterizing
the relative risks to different groups of fish consumers at particular locations will
allow for targeted fish consumption advisories to more comprehensively protect
human health.
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public health agencies, resourcemanagers, and policymakers
responsible for identifying and managing areas where Hg
contamination is a concern must make consistency an im-
portant consideration.

Conclusions
Although research to date has made notable strides toward
understanding the processes affecting the bioaccumulation of
MeHg in freshwater fish, theMeHg concentration present in
a particular fish will always depend on a number of site-
specific factors. For fish consumption advisories and public
policy to be effective, it is essential to understand the inher-
ent variability in fish MeHg concentrations, to characterize
MeHg concentrations in fish consumed by humans, and to
consistently communicate results from monitoring efforts.
Localized information about which fish species are harvested
and consumed, and in what quantities, by anglers and their
families and other groups of fish consumers will directly in-
form assessments of the relative risk of MeHg exposure for
different individuals, and lead to the development of more tar-
geted fish consumption advisories (figure 3).Considering the
legal harvest sizes for particular species when developing fish
consumption guidelines will allow a more focused view of
MeHg contamination in fish as it relates to human health. In-
tegrating data onHg levels in fish that have been collected by
different entities—and for different purposes—should re-
main a priority. By targeting future efforts,wewill greatly im-
prove our ability to protect human health.
When collecting data to develop consumption advisories

that directly protect human health, it is most important to
measure contaminant levels in fish that (a) anglers and their
families frequently harvest and consume from a given loca-
tion; (b) represent a disproportionately high risk to human
health because of high concentrations and variability of
MeHg; and (c) are equal to or greater than the minimum
length limit required for harvest.
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