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Abstract. A survey of size-specific mercury (Hg) concentra- bacteria in sediments and other anaerobic habitats (reviewed in
tions in game fish from a subset of Maryland fresh and estuaMason and Benoit 2000; Gilmour and Henry 1991). It is MeHg
rine waters was conducted, in which Hg concentrations in 112hat bioaccumulates in food webs.

fish from seven freshwater impoundments and three tidal and Mercury concentrations in fish are functions of feeding hab-
four estuarine locations in Chesapeake Bay and its tributariets and food chain structure (reviewed by Wiener and Spry
were measured. Striped baddofone saxatiliy was the most  1996), along with ecosystem characteristics that affect Hg
intensively examined species. Of the fish examined, the largeshethylation rates and Hg loading rates. Production rates of
freshwater sportfish contained the highest Hg concentrationseHg among ecosystems vary as much or more as atmospheric
Striped bass and largemouth badgdicfopterus salmoidgs  Hg deposition, so that MeHg bioaccumulation in fish depends
from Chesapeake Bay and its tributaries contained less Hg afot only on how much Hg enters the ecosystem but also on the
the same size than the same species in fresh waters. Larggility of an ecosystem to convert that Hg to MeHg. Among
striped bass, chain pickereEgox nige), and walleye $tizo-  water bodies, acidity, dissolved organic carbon (DOC), the
stedion vitreurhfrom Deep Creek Lake and Liberty Reservoir ratio of watershed area to lake area, and fraction of wetland
exceeded the FDA action level of 1 mg Hg/kg. Striped bassarea appear to be the most important variables in predicting Hg
largemouth bass, and white crappieomoxis annularisin  in fish. Acid deposition, and more specifically deposition of
other impoundments equaled or exceeded a common advisogylfuric acid, can stimulate the microorganisms (sulfate-reduc-
level of 0.5 mg Hg/kg. Large differences in size-normalized Hging bacteria) that produce MeHg within sediments (Gilmeur
concentrations among lakes and particularly between fresh angl. 1992), and pH may also affect MeHg bioaccumulation
salt waters highlight the large differences in MeHg production(\watraset al 1995). Ecosystems with high DOC tend to have
and bioaccumulation among ecosystems. This work indicategigh percentages of wetland area, and these are places where
that a more comprehensive study of Hg in Maryland fish ismicrobial Hg methylation is very rapice(g, St. Louiset al
warranted to protect human and wildlife health. 1994; Gilmouret al 1998). DOC may also enhance MeHg
transport (Hurleyet al. 1995) and prevent photochemical deg-
radation of MeHg (Sellerst al. 1996). Lake size and temper-
ature affect MeHg bioaccumulation, with more bioaccumula-

In the United States, more fish consumption advisories ar&on in smaller warmer lakes (Bodagt al 1993) where MeHg
posted because of elevated mercury (Hg) concentrations thatfoduction is enhanced. Reservoir formation stimulates micro-
because of any other contaminant. In 1998, 40 states ha@fal Hg methylation after flooding (Kellgt al. 1997), an effect
Hg-based fish consumption advisories for one or more wateWhich persists for a maximum of 30-35 years (Bodetyal.
bodies (US EPA 1999). Ten states posted consumption advil997). Marine and estuarine ecosystems appear less sensitive
sories for all freshwater lakes and/or rivers, and five posted aflo Hg methylation that fresh waters, potentially because sulfide
coastal waters. Human use of mercury has increased the c{f sediment inhibits the production of MeHg (Choi and Bartha
cling of this volatile element through the atmosphere sincel994; Benoitet al. 1998, 1999).
preindustrial times, resulting in elevated atmospheric inputs of Within the United States, Hg-based consumption advisories
mercury to lakes and their watersheds (Mastral. 1994). are common, often statewide, in the upper Midwest, New
Many scientists believe that increased deposition contributes tBngland, and the Southeast (US EPA 1999). The mid-Atlantic
the high mercury concentrations found in fish todayg( US states (with the exception of New Jersey, which has a statewide
EPA 1997). Mercury deposited to aquatic ecosystems can ban in fresh waters) currently have few or no advisories despite
converted to methylmercury (MeHg) through the action ofrelatively high levels of Hg deposition. Wet deposition of Hg in
the lower Chesapeake Bay watershed ranges from 10 @25
Hg/m? year, depending on distance from sources (Mastaa.
1997). This rate is similar to deposition in south Florida, a
Correspondence taC. C. Gilmour region with very high levels of Hg in freshwater fish (Wae
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al. 1990) and higher than deposition in the Midwest andLake, which is a highly colored lake in St. Mary's county, exhibits
western United States, where wet deposition fluxes range frorarge pH swings (4.5-9.5) on seasonal cycles (personal observation).
3 to 10ug/n? year (Masoret al. 1997). In addition to high Hg ~ Soils in the Piedmont are well buffered. _

deposition rates, some of Maryland’s fresh waters have fea- Fish were collected between 1993 and 1995. Many fish were pro-
tures that could make them susceptible to high levels of Mqu'ded by the Maryland Department of Natural Resources (MD DNR)
production and bioaccumulation. Most Maryland fresh Watershroughthelr routine sampling programs or through requests to private

. d ith h . ded d d anglers. Other fish were taken by private anglers or purchased from a
are impoundments (although most were impounded deca S¥aterman. Fish provided by MD DNR were frozen, either as whole

ago), and some are acidified by acid deposition and acid-mingsh, o fillets. Other fish were filleted fresh. All samples were frozen as
drainage ¢.g, Ferrier and Biedka 1985). Many water bodies in quickly as possible.
the coastal plain are poorly buffered and high in DGEg(
Knapp and Saunders 1988).

There are no Hg-based fish consumption advisories in MaryAnaI sis of Ha in Fish
land. Although both the State of Marylané.¢, Maryland y 9
Department of the Environment 1988) and the U.S. Fish and ) ) ) )
Wildlife Service €.g, Schmidt and Brumbaugh 1990) have Total Hg concentrations were measured in skinless fillets and are

. . . - reported on a wet weight basis. Nearly all (95-99%) of the Hg
examined Hg concentrations in Maryland fish, these data Set§:cumulated in the upper food web is MeHg, even for nonpiscivorous

are of limited .use 'n, assessing Hg cqntamlnathn because ,Hﬁ’sh species (Bloom 1992) and in heavily Hg contaminated systems
was not examined with regard to fish size. There is an extensivg, g southwortret al. 1995). Fillet portions were partially thawed and
body of literature documenting a positive relationship betweenne cleanest inner section subsampled using an acid-washed plastic
Hg concentrations and fish size (Wiener and Spry 1996). Furknife. Between 0.5 ah1 g of chopped fillet were digested with 5 ml
thermore, both the 1988 MDE and the 1990 FWS studie®f 30:75 H,SO,;HNO,. All acids used in digestion or cleaning were
targeted estuarine fish, whereas freshwater fish are more likelscreened for Hg content. Samples were capped with marbles and
to accumulate MeHg. A small study of Hg in walleye and chainpPredigestd 1 h atroom temperature. The temperature was increased
pickerel from four Maryland reservoirs was conducted for Slowly to a boil, and digestion continued until samples were almost
MDE in 1992 (Versar 1994), in which individual fish of know clear. After cooling, the samples were brought up to the 50 ml with

- low-Hg deionized water and 0.5 ml of BrCl was added. A small aliquot
size We_re analyz_ed. Walleye of roughly 40 cm from two of theof digestate, usually 10—-10Ql, was then analyzed for total Hg as
reservoirs examined exceeded 0.5 mg Hg/kg. below.

The objective of the study presented here was to make & 1otal Hg analysis was performed by cold-vapor atomic fluorescence
prellmlnary estimate of SIZG-SpeCIfIC mercury concentrations INCVAF), with preconcentration of digested samples on gold traps
game fish from a subset of Maryland fresh and estuaringBloom 1992). For each set of digestions (about 15 samples), two
waters. The study was conducted to help assess the need folS&Ms, two spikes, two duplicates, and two blanks were carried
more comprehensive survey of Hg in Maryland fish. through the entire analysis. Three standard reference materials for Hg
in tissue were used during analysis of fish, DORM1 (NRC, dogfish
muscle), TORT1 (NRC, lobster hepatopancreas), and 1566a (NIST,
oyster tissue), and they generally fell within certified ranges. The

Materials and Methods average RPD for duplicates across all fish analyses in this study was
15.1+ 18.7 (n= 15). Recovery of a 100-ng Hg spike to 0.5 g of fish

. . . tissue averaged 96.5 12.8% (n= 8). Detection limits were deter-

Study Design and Sampling Locations mined by the value of the appropriate blank and averaged about 1 ng/g.
Our lab takes part in numerous interlaboratory calibrations to maintain

Mercury concentrations in fish from seven freshwater, three tidal, and high level of quality assurance.§, Bloomet al. 1995).

four estuarine locations within Maryland were measured. A total of

112 fish were analyzed, with striped basdotone saxatili, most

from the Chesapeake Bay and estuarine Potomac River, comprisinlg . .

the largest group (n= 47). The Potomac is a large tributary of the esults and Discussion

Chesapeake Bay. Most freshwater fish were taken from Deep Creek

Lgke and Liberty, Cash_, and Piney Run Reservoirs. Piney Run ang)resemation of Data

Liberty Reservoirs are impoundments of branches of the Patapsco

River in Carroll County. Cash Lake is an impoundment of a branch of . . . .
the Patuxent, in Prince George’s County near the Patuxent Wildiit3y "egressing fish length or weight against Hg content, the

Research Center. Deep Creek Lake in Garrett County is the largeégVel of Hg contamination in Maryland fish can be compared
lake in Maryland (3,900 acres). It is an impoundment (constructed irmong the water bodies and with other regions. These size:Hg
1924) of the Youghiogheny River and is affected by both acid depo+elationships can also be used to predict the average size above
sition and acid mine drainage. Deep Creek is sensitive to acid inputgvhich Hg content may exceed tissue levels that are used in
because of the relatively poor buffering capacity of the sediment angetting consumption advisories. For all species, fish weight was
watershed. Lake alkalinity in the early 1980s wat0 mg/L CaCQ, g3 petter predictor of Hg concentration than was fish length, and
although pH remained between 6 and 7 (Ferrier and Biedka 1985 eight was used where data were available. Log transforma-

These reservoirs represent three geologic provinces within Maryland,: ]
Cash Lake, St. Mary’s Lake, and Lake Lariat lie in the Coastal Plain; on of We'gh.t’ length, and _Hg content allowed analyses that
et assumptions of normality.

Liberty and Piney Run Reservoirs in the Piedmont; and Deep Creek ifn ; . - . .
the Appalachian Plateau. Like water bodies in the Appalachian Pla- N this paper, fish tissue Hg concentrations are plotted in
teau, streams and impoundments in the coastal plain, especially ifOMparison with 1.0 and 0.5 mg Hg/kg, fish tissue Hg levels
southern Maryland, are sensitive to acid deposition because of poorlysed by many U.S. states in making decisions about consump-
buffered soils (Knapp and Saunders 1988). For example, St. Mary’'sion advisories. Of the 33 states that had Hg advisories for fish



Mercury in Maryland Game Fish 55

in 1994, 13 used the FDA action level of 1.0 mg Hg/kg as the
basis for consumption advisories, and 20 used methods that 59 Estuarine Potomac BN-;;r 53 Mid-Chesapeake Bay
resulted in advisories at lower fish tissue Hg concentrations ]

(US EPA 1995).

Striped Bass

Three separate collections of striped bass in the mid and uppe?-05-]
Chesapeake and in the estuarine Potomac River were exam-
ined, along with a small number of fish from two reservoirs 54
(Figure 1). The Chesapeake and Potomac fish were collected in
the oligo- and mesohaline reaches. None of the striped bass
caught in the Chesapeake Bay or estuarine Potomac Rivelp 7 E
which ranged up to 5.5 kg (or about 12 Ibs) in size, exceeded® 057 Sr—————
1.0 mg/kg; three fish exceeded 0.5 mg/kg. All of the reservoirg ] ‘ ]
fish examined exceeded 0.5 mg/kg, and two equaled or ex-
ceeded 1.0 mg/kg.

The individual weight:Hg relationships for Potomac £n 0'05_..4”” I
14), and upper Bay fish (& 17), were significant at p< 0.05, 05 1 £ 10 20 05 1 510 20
but the mid-bay (n= 10) and reservoirs (& 5) data sets were fish weight, kg fish weight, kg

not (Figure 1). The lack of a significant size:Hg relationship for

the reservoir fish is not surprising given the small sample sizgrig. 1. Relationship between Hg concentration in muscle tissue and
and the fact that the fish were taken from two water bodiestotal fish weight for Maryland striped bass by sampling location. The
Although the fish taken from the reservoirs were larger than thdine at 1 mg Hg/kg is the FDA action level; 0.5 mg Hg/kg is a common
fish examined from the bay and therefore expected to contaitissue advisory level among U.S. states. Linear regressions of each
propor‘“ona”y h|gher Hg ConcentrationS’ ana|y3|s Of Covari_data set are ShOWn. when _Significant at<p005, and dotted lines
ance in Hg by size and site (Somers and Jackson 1993) show&gPresent 95% confidence intervals around the mean

that the reservoir striped bass had significantly higher Hg

concentrations, when adjusted to body weight, than did striped

bass frc_)m each of the estuarine sites<(p0.04_ for all thr(_ae croaker in the 0.2—0.4 kg range contained 0.05-0.15 mg Hg/
comparisons). There were much smaller differences in Hq<g although there was one high outlier at 0.3 kg and 0.4 mg
accumulation in striped bass among collection sites in th‘?—lg’/kg Yellow perch Perca flavescensover a somewhat

estuary. Size-adjusted mercury levels were slightly lower in, ; : . o '
fish caught in mid—Chesapeake Bay in 1993 than in fish caugr;\uN[;dg (s)léekréar&?de r? (ftp:)?cr:g dt oolgcrrne; ?_Iegllr;gHg with size, but fish

in the Potoma}c (p< O:OOl) and upper bay (13_0.002) in 1994, The data set for largemouth bass from the tidal freshwater
Length-to-we_lght ratios were the same for fish taken from ead?f’otomac River was large and wide enough in size range to give
of the estuarine sites (data not s_hown). . a significant relationship between weight and Hg concentration

The fairly "'?“ge Qata set for striped bass in Chesapeake Ba%’p < 0.01; Figure 3). Based on the regression, only fish above
and one of its .trlbutarles, the Potomac, shows with Some kg would exceed 0.5 mg/kg. Two largemouth bass from the
confidence that fish below 8 kg do not generally exceed 0.5 MBdal freshwater Patuxent River were examined, and they fit

Eg/kgf. However, h|gher Ievetlsthoft Hg in a few I?rtger strllpe_dr ughly into the same range of size and Hg concentration as
ass from reservoirs suggest that a more compiete analysis @gomac fish, an adjacent tributary of Chesapeake Bay.
Hg in striped bass from Maryland reservoirs is needed.

Fish in Maryland Fresh Waters
Fish in Tidal Fresh and Oligohaline Waters

Of the fish examined in this study, the largest freshwater sport
Mercury concentrations in a variety of species from the tidalfish contained the highest levels of Hg. In addition to striped
freshwater and oligohaline reaches of the Patuxent and Pdsass from Liberty and Beaver Reservoirs, mercury levels in
tomac Rivers were measured. The expected general increasimight other species from six freshwater lakes were examined
trend in Hg concentration with fish size can be seen for all(Figure 4). Some of the large piscivores from Deep Creek Lake
species (Figure 2) but is especially apparent in the largefchain pickerel) and Liberty Reservoir (striped bass and wall-
piscivorous species like largemouth babdfopterus salmo- eye) equaled or exceeded 1 mg Hg/kg fish tissue. A few
ide9. Of the species examined in these rivers, brown bullheadndividual fish from Beaver Run (striped bass), Cash Lake
(Ameiurus nebulogacontained the least Hg for their size and (white crappie), and St. Mary’s Lake (largemouth bass)
showed no significant relationship between Hg concentratiorequaled or exceeded 0.5 mg Hg/kg fish tissue. Where available,
and weight. Omnivorous fish, which are lower on the foodweight was a better predictor of Hg concentration than fish
chain than piscivores of the same size, often contain lower Hdgength. However, weight data were not provided for many of
concentrations (Wiener and Spry 1996). A few white perch andhe freshwater fish. For most fish species in most lakes, Hg
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Fig. 2. Mercury-to-weight relationships for all species examined in

the oligohaline and tidal Patuxent and Potomac Rivers
Fig. 4. Relationship between Hg concentration and length for all

Maryland freshwater sport fish examined (except striped bass and

0.40- walleye)

0 Potomac
a  Patuxent o

study of Hg in fish in New Jersey, chain pickerel also stood out
as having high Hg:size ratios (Horwiet al. 1995). Pickerel
from Deep Creek contained Hg concentrations at the upper end
of the range found in New Jersey pickerel of the same size,
comparable to pickerel in high-DOC, low-pH lakes in the New
Jersey Pine Barrens. Collection of enough fish over a sufficient
size range gave a significant regression for Hg against both
weight and length (Figure 5). Data collected for this study were
similar to data collected on Deep Creek pickerel in 1992
(Versar 1994). Regression of the combined data sets (which
were not significantly different) suggests that pickerel over 44
cm would exceed 0.5 mg Hg/kg and over 48 cm (or about 0.7
kg) would exceed 1 mg Hg/kg. Chain pickerel from Deep
Creek Lake appear to contain more Hg than do pickerel from
kg nearby Herrington Manor Lake (Versar 1994; data not shown).
Walleye of roughly 40-50 cm from Deep Creek Lake and
Liberty and Savage Reservoirs exceed 0.5 mg Hg/Kg and
gppear to contain about the same levels of Hg per unit weight,
whereas walleye from Jennings Randolph contain less (Figure
6). Smallmouth bas3aicropterus dolomiepaveraging 30 cm
from Deep Creek Lake contained about 0.3 mg Hg/kg (Figure
4). No larger bass were examined. Deep Creek Lake has many
characteristics that make it a candidate for elevated MeHg
concentrations increased with the length of fish. Mercury bio-production and bioaccumulation (acid deposition and acid mine
accumulation in fish varied among water bodies, as measuredrainage, high atmospheric Hg deposition, reservoir), and it is
by differences in the Hg to length relationships within speciesa heavily used recreational fishery. Deep Creek Lake should
among lakes. become a focus of monitoring efforts for Hg in Maryland fish.
Chain pickerel from Deep Creek Lake contained the highest Another reservoir of potential concern is Liberty Reservoir,
Hg concentrations per unit size of the fish examined. In a large recreational fishery northwest of Baltimore. Most of the

0.30+

0.20

Hg, mg/kg

0.10 | | 1
1.0 15 2.0 25

Fig. 3. Mercury-to-weight relationships for largemouth bass from the
tidal freshwater Patuxent and Potomac Rivers, with linear regressio
(p < 0.01) and 95% confidence interval about the mean for Potoma
River fish only
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were not significantly different. Regression of both data sets together

gave p< 0.01. Dotted lines represent 95% confidence intervals around ) i ]
the mean Fig. 7. Comparison of Hg levels in panfish between two lakes, Cash

Lake and Piney Run. For each lake, the regression lines and their 95%
confidence intervals are based on both species shown. The regressions
of Hg concentration on both weight and length were significant for
Cash Lake white crappie and Piney Run yellow perch and for the

- combined panfish data sets for each lake<(10.01)

tions in similar size walleye from Wisconsin lakes (Wierer
al. 1990) and Ontario lakes (Ontario Ministry of the Environ-
ment 1997), both areas with generally high Hg levels in fish.
Large differences in size-normalized Hg concentrations in
panfish examined in two impoundments, Cash Lake in Prince
Georges County and Piney Run Reservoir in Carroll County,
highlight the large differences in MeHg production and bioac-
cumulation among ecosystems (Figure 7). Small sportfish
(white crappiePomoxis annularisand bluegill,Lepomis mac-
rochirug) in Cash Lake contained significantly more Hg per
unit weight than did small sportfish (black crapplomoxis
nigromaculatus and yellow perch) in Piney Run Reservoir.
% Liberty Res,, this study Mercury levels in yellow perch taken from Piney Run were not
R g:\?;’g‘;’ﬁi’; LV;/res;sﬂ ;3292 significantly different than Hg levels in yellow perch taken
& J.Randolph Res., Versar 1992 from th_e estuarine Patuxent River (Tgble 1_) and appear_lower
per unit size than perch from lakes in Maine and Michigan,
many of which are influenced by either low pH or high DOC,

Fig. 6. Relationship between Hg concentration and fish length in . . .
walleye from four Maryland reservoirs, including data from Versar water quality factors that favor MeHg production and bioac-

(1994) and from this study. Analysis of variance showed no site to sit&umUIat'On'_ The lakes are |r_1 d'fferer_]t geOQrE_‘ph'C pr_ovmces,

differences among Deep Creek and Savage and Liberty Reservoir&ash Lake in the coastal plain and Piney run in the Piedmont.

they are regressed together. The slope of the regression was signifterhaps the higher Hg levels in Cash Lake fish reflect the poor

cantly lower for fish from Jennings Randolph Reservoir. Dotted linesbuffering capacity of the coastal plains soils. However, a num-

represent 95% confidence intervals around the means. Both regreber of factors, such as catchment size and lake chemistry, affect

sions are significant at g 0.05 Hg methylation and accumulation. Mercury levels in top pred-
ators in Cash Lake should be examined.

Largemouth bass also showed differences among water bod-
freshwater striped bass examined came from this lake, and akks (Table 2), with higher levels in fish from the fresh waters
exceeded 0.5 mg Hg/kg (Figure 1). The one walleye examineéxamined, Deep Creek and St. Mary’'s Lakes, than Maryland
from Liberty Reservoir was 48 cm long and contained 0.98 mgestuarine waters. Table 2 lists Hg concentrations in largemouth
Hg/kg, similar to walleye in Deep Creek Lake (Figure 6). This and smallmouth bass measured in this study, in comparison
value is at the upper end of the distribution of Hg concentrawith fish of roughly comparable size from lakes in other
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Table 1. Comparison of Hg concentrations in yellow perch in this report with selected North American lakes

Mean length Mean Hg
Location (cm) (mg/kg) Citation
Patuxent River, MD 29 0.15 This report
Piney Run Reservoir, MD 29 0.18 This report
Maine lakes 23 0.28 Stafford and Haines 1997
Michigan UP lakes (seepage) 30 0.35 Grathal. 1990
Michigan UP lakes (drainage) 30 1.0 Griebal. 1990

Table 2. Comparison of Hg concentrations in like-sized largemouth (LM) and smallmouth (SM) bass among North American lakes

Mean length Mean Hg
Location LM or SM n (cm) (mg/kg) Citation
Potomac River, MD LM 9 44 0.16 This report
Patuxent River, MD LM 2 42 0.18 This report
Deep Creek Lake, MD SM 3 31 0.25 This report
Lake Tohopekaliga, FL LM many 30 0.27 Langeal 1994
St. Mary’s Lake, MD LM 1 28 0.49 This report
Ontario lakes LM 14 30 0.46 Wiener and Spry 1996
Ontario lakes SM 72 30 0.53 Wiener and Spry 1996
Maine lakes LM 15 31 0.56 Stafford and Haines 1997
Maine lakes SM 56 32 0.66 Stafford and Haines 1997
Florida lakes LM 25 36 0.76 Langet al. 1993

regions. Note that the mean size of the tidal largemouth bas#/ashington industrial corridor, contained relatively low Hg
examined was larger than the mean size of freshwater fish iburdens. Perhaps the most obvious differences are those be-
this study, and most of the freshwater data sets shown in Tableveen fish in fresh and estuarine waters. We have previously
2. Many of the lakes for which data are given in the table arespeculated that MeHg production in estuarine sediments is
affected by acid deposition, depressed pH, or high DOC. Baskmited by sulfide (Gilmour and Henry 1991; Benait al.
from both St. Mary’s and Deep Creek showed similar size t01998). The are also significant differences in MeHg accumu-
Hg ratios as bass from lakes in other states where consumptidation among lakes. Differences in Hg in fish are functions of
advisories are posted, and bass from the Patuxent and Potomadifferences in the catchment size and morphology, food web
Rivers contained less Hg at larger sizes. St. Mary’s Lake is atructure, and especially in the net rate of MeHg production
poorly buffered, high-DOC lake. A more careful examination between the ecosystems.
of bass from both Deep Creek and St. Mary’s Lake should be The experiences of other U.S. states and other countries
considered. Both lakes have substantial recreational fisheriesuggest that certain types of water bodies in the state of
Maryland will contain fish that exceed common consumption
advisories for Hg. The limited data presented here support that
Summary hypothesis. The results of this survey are not meant to be a
statistically rigorous assessment of Hg levels in Maryland fish,
This survey highlights the large differences in MeHg produc-nor does this study provide sufficient information to make
tion and bioaccumulation between water bodies within a re-decisions about consumption advisories in Maryland. Further
gion. For example, 30-cm smallmouth bass from Deep Creelassessment of Hg levels in Maryland sportfish is needed to
Lake averaged about 0.25 mg Hg/kg, and a largemouth bagyotect human and wildlife health.
from St. Mary’s Lake contained double that value, and estua-
rine largemouth bass were predicted to contain less than 0.08
mg Hg/kg at 30 cm. Thus, size-specific Hg concentrations in
Micropterusvary by at least a factor of five among Maryland Acknowledgments. This work was funded by a grant from the Mary-
water bodies. These differences are probably not entirely due t@nd Department of _Natural Resources Power Plant Research Program
differences in Hg deposition. Mercury deposition rates vary bythrough Dr. Paul Miller, contract #CB92-003-004 and by ANSERC.
perhaps a factor of two to three across Maryland and aré/lews expressed in this article are those of the authors and do not

. represent those of the Maryland Department of Natural Resources. The
highest near urban areas (Masziral 1997). Mercury concen- manuscript benefited from review by Rich Horowitz at ANS, by the

trations in fish did not follow this pattern. For example, chain \jaryiand Departments of Natural Resources and the Environment,
pickerel in western Maryland reservoirs contained some of theng by two anonymous reviewers. We thank Mel Beaven, Ed Enamait,
highest Hg concentrations observed in this study, while largelan Klotz, and Harry Hornick of MD DNR; and Dan White, Tom
piscivores from Chesapeake Bay, downwind of the Baltimore-Gilmour, and Fritz Riedel for collecting and providing fish.
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