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Abstract

In the late 1800s, mills in the Washoe Lake area, Nevada, used elemental mercury to remove gold and silver from
the ores of the Comstock deposit. Since that time, mercury contaminated waste has been distributed from Washoe
Lake, down Steamboat Creek, and to the Truckee River. The creek has high mercury concentrations in both water
and sediments, and continues to be a constant source of mercury to the Truckee River. The objective of this study
was to determine concentrations of total and methyl merégHg) in surface sediments and characterize their
spatial distribution in the Steamboat Creek watershed. Total mercury concentrations measured in channel and bank
sediments did not decrease downstream, indicating that mercury contamination has been distributed along the creek’s
length. Total mercury concentrations in sedimef@€1-21.43ug/g) were one to two orders of magnitude higher
than those in pristine systems. At 14 out of 17 sites, MeHg concentrations in streambank sediments were higher than
the concentrations in the channel, suggesting that low banks with wet sediments might be important sites of mercury
methylation in this system. Both pofatetland and channel sites exhibited high potential for mercury methylation
(6.4-30.0 ng g* day"). Potential methylation rates were positively correlated with sulfate reduction rates, and
decreased as a function of reduced sulfur and MeHg concentration in the sediments. Potential demethylation rate
appeared not to be influenced by MeHg concentration, sulfur chemistry, DOC, sediment grain size or other parameters,
and showed little variation across the sit@7-7.4 ng g* day").
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction Lake. SBC has one to two orders of magnitude

] ) higher mercury concentrations in waters and sedi-
Steamboat Cree(SBC) terminates in the Truck-  ments than those found in pristine environments,

ee River, the water supply for landlocked Pyramid ranging from 24 to 419 ng in unfiltered water
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wastes(Smith, 1961; Thomas, 2003In the late particles in the upper two thirds of the reach, and
1800s, mercury was used to amalgamate andsilt and clay sands in the downstream re&Clod-
extract gold and silver from the Comstock ores in ega and WESTEC Inc., 1998 A number of
the creek’s headwaters, and it has been estimatedditches along SBC regulate the removal and trans-
that as much as 40 tons of mercury were releasedport of water for agricultural purposes. Water is
by this activity (Blum et al., 200). Mercury has  diverted for irrigation and then returned after use,
been distributed downstream by the creek’s waters while several ditches deliver water from the Truck-
and during flooding events, and the creek is a ee River to the SBC channel. In addition, creek
constant source of mercury to the Truckee River water has been impounded at several locations,
(Thomas, 2008 In addition, water entering the decreasing the water velocity and significantly
creek that traverses the Steamboat Springs geo-affecting water quality and sediment transport
thermal area is a source of natural mercury to the (Codega and WESTEC Inc., 1998; Thomas, 2003
creek(Gustin et al., 1996; Coolbaugh et al., 2002;

Thomas, 2008 3. Methods
Much of the mercury found in aquatic systems
is accumulated in sedimen¢&ilmour and Henry, Surface sediment samplé®—5 cm were col-

1991, and periodic wetting and drying of sedi- lected from 13 sites in the Steamboat Creek water-
ments has been shown to enhance MeHg produc-shed, as well as from two locations in the Truckee
tion (Roulet et al., 200L With plans for River upstream and three sites downstream of the
streambank restoration in Steamboat Creek andconfluence(Fig. 1). Samples were collected in
flood control measures along the Truckee River November 2001 and August 2002 from the stream
(US Army Corps of Engineers, 20Dlinformation channel (below the water ling and streambank
is needed on the distribution of mercury in Steam- (wet sediments above the water ln&ach sample
boat Creek, and the types of sedimentary environ- consisted of three homogenized sub-sampi0
ments that are favorable to MeHg production. In g) that were taken witi a 5 mradius. All samples
addition, current plans to construct wetlands at the were stored in the refrigeratatca. 5 °C) until
confluence of Steamboat Creek and the Truckee analysis. Sediment THg in these samples was
River (US Army Corps of Engineers, 20DInay analyzed within 28 days using atomic absorbance
result in increased Hg methylatidiStamenkovic,  spectrometry after digestion in aqua reflizzchler
2003, as sites with elevated Hg concentrations et al., 1997 by Nevada Bureau of Mines and
may be flooded, and wetlands are known to be Geology. Replicate sample&:=5) yielded an
sources of MeHdZillioux et al., 1993; St. Louis  average coefficient of variatiofCV) of 144+ 14%.
et al., 1994; Morel et al., 1998 Methyl mercury was measured in the sediment
The objective of this study was to determing: a samples collected in August 2002. Subsamples for
the concentrations of total mercuyTHg) and MeHg analysis were taken from the homogenized
MeHg in surface sediments and characterize their sample, placed in 10 ml glass vials and analyzed
spatial distribution in the Steamboat Creek water- immediately (within 10 to 14 days of the sample
shed, and Db the potential for benthic MeHg collection; Horvat et al(1993) demonstrated that
production and degradation at a subset of sites MeHg was stable in fresh sediment stored in a
representative of a range of conditions along the refrigerator for up to 45 days Sediment MeHg

SBC channel. was determined by acidic bromidmethylene
chloride extraction, aqueous-phase ethylation, iso-
2. Study area thermal GC separation and CVAFS detection

(Bloom, 1989; Liang et al., 1994Reagent blanks
Steamboat Creek flows northeast 28 km from (»=8) were below the analytical detection limit
Washoe Lake to its confluence with the Truckee (0.025 ngl). Triplicate analysis of each sample
River (Fig. 1). The creek channel is within fluvial  yielded an average CV of 3921%. Spike recov-
and glacial deposits, dominated by gravel-sized eries were 13657% (n=05). Dogfish muscle
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Fig. 1. Map of sampling locations for surface sediments along Steamboat Creek. Black boxes show sites that were also sampled in
February 2002 for sediment cores. Numbers are explained in Table 1.

standard DORM-2) was used as a quality control tion on the shoregs Clean Water Way(site 13;
sample(cf. Marvin-DiPasquale et al., 2003and significant agricultural runo}f, and a small-scale
measured concentrations were ¥209% (n=13) constructed wetland at the Truckee Meadows
of the average certified value. Water Reclamation Facilit¢yTMWRF, site 14; fed

In early February 2002, surface sediment cores by SBC water and with SBC sedimeptd=ig. 1).
(0-5 cm were collected to assess potential mer-  Initial sediment processing for microbial rate
cury methylation, MeHg degradation, and sulfate assays and sediment geochemical characterization
reduction rates in creek channel sediments. Two were conducted in an anaerol§, flushed glove
cores per site were collected using acid-cleaned bag. Sediment samples were manually homoge-
polycarbonate core rings, and sediment was trans-nized in a clean Ziplo8 bag; subsamples were
ferred to acid washed mason jars, double baggedtaken from this composite sample, weighed into
in Ziploc® bags, stored on ice, and transported the appropriate containers, and pore-water was
within 24 h to the US Geological SurveéyySGS collected by centrifugation. Radio labeled micro-
facility in Menlo Park, CA. Sampling locations bial assay incubations for MeHg production
included: Frog Pond inletsite 4; shallow, unve- (amendment of 259 né’® Hgglg wet sediment
getated pond with some groundwater inpuRagni (Guimaraes et al., 1995MeHg degradatiof'‘C-
Lane (site 5; deep channel allowing more water to MeHg amendment 8.6 rig wet sediment (Mar-
pond up, some groundwater inputRosewood vin-DiPasquale and Oremland, 1998 and
Lakes outlet(site 11; slow water, wetland vegeta- microbial sulfate reductioflargensen, 197&vere
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Table 1
Total mercury in sedimentgwg/g] collected along Steamboat Creek, Truckee River and tributaries in November 2001, and August
2002 (methyl mercury in parentheses, /g

Site (ID number and name Stream chann€ig/g] StreambanKu.g/g]

Nov 2001 Aug 2002 Nov 2001 Aug 2002
(1) Washoe Lake 0.03 0.00.03 0.01 0.04(0.59)
(2) Little Washoe Lake 8.53 0.1@.03 131 0.05(0.05)
(3) Washoe Lake Outflow 0.93 1.00.59 0.66 0.36(0.68)
(4) Frog Pond 4.92 3.080.29) 2.79 5.30(0.43
(5) Pagni Lane 0.85 1.060.65 3.86 21.43(1.29
(6) Laramie Lane 2.13 1.490.27) 3.24 3.29(0.50
(7) Rhodes Road 0.79 2.62.57 2.37 3.39(0.29)
(8) Towne Drive 1.22 1.120.48 1.24 1.34(0.789
(9) SBC at Mira Loma 1.3X0.68 16.03(1.30
(10) Ditch at Mira Loma 2.79 1.2@0.74) 3.09 2.69(1.63
(11) Rosewood Lakes Outflow 0.21 2.30.19) 0.06 0.74(0.2%)
(12) Airport Mitigation Site 0.16(0.89 0.09(0.20
(13) Clean Water Way 0.34 0.86.99 0.33 1.71(0.96)
Truckee River upstream the confluence with SBC
(15) Mayberry park 0.01 0.020.14) 0.03 0.03(1.54)
(16) Rock park 0.01(0.12 (0.19
Truckee River downstream the confluence with SBC
(17) Vista 0.02 0.02(0.16)
(18) Lockwood 0.19 0.050.2D 0.19 0.19(12.91)
(19) Painted rock 0.01 0.080.22 0.05 0.09(0.96)
conducted in parallel and at 20C. Using this Subsamples of the material sent to the USGS

combined radiotracer approach provides a relative facility were analyzed within 7 days for MeHg
measure as to whether or not a particular location and THg, as described above, at the Environmental
can be site of significant net MeHg production Geochemistry Lab, University of Nevada, Reno.
(Marvin-DiPasquale et al., 2003 Methylation  Total mercury for these sediments was quantified
rates in th';BStUdy were calculated based only on sing a solid state Milestorie Mercury analyzer
the added™" Hg and not normalized to ambient (Epp method 7478 Calibration of the instrument
THg concentrations. Because amended and ambi-ya5 verified prior to and during analysis using
Sor;:{concentzjatg)ns We;;et ;:m'lé"al'675,['5dt'mfs the  National Institute of Standards and Technology

g amended amountine calculated rates are .o yiseq reference materialCRM): San Joaquin
thought to be representative of the in situ values. .

. . _ . soil (# 2709 and Apple leaves# 1515, and
Ancillary parameters measured included: sedi- the variation about the mean concentration of th
ment pH via electrode, sediment organic content CSMa atio 5501/ OX" ed_ eat co celz ation ot the
as loss on ignition(LOI), bulk sediment acid- was £ 5%. All sediment samples were ana-

lyzed in triplicate, and average CV was %5.5%.

volatile and total reduced sulfuUlrich et al., X )
1997, porewater chloride and sulfatéDionex, The strength of relationships between THg and

1992, sulfide via electrodéGilmour et al., 1998, ~ MeHg concentrations in channel and bank sedi-
dissolved organic carbofDOC, Qian and Mopper, ~Ments, and between methylatjatemethylation
1996), F&* in porewater and solid phase?Fe  rates and ancillary parameters were evaluated using
and amorphouspoorly crystalling Fe¢* (Lovley Pearson correlatiofMinitab® for Winows). Paired
and Phillips, 1987, and crystalline F& oxides ttest was used to compare channel and bank THg
(Roden and Zachara, 1906 concentrations on different sampling dates, and
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Fig. 2. Methyl mercury concentration in sedimefrs)/g] collected in August 2002 along Steamboat Creek, and the Truckee River.
Low bank sediments had higher MeHg concentrations than channel sediments at 13 out of 17 sites. The S.D. of triplicate measure-
ments shown with error bars.

channel and bank MeHg concentrations measured2). Percent THg as MeHg in channel sediments
in August 2002 sample@Minitab® for Windows. along SBC ranged from 0.01 to 0.07%, except for
higher values at Airport Mitigation Sit€0.55%)
4. Results and Clean Water Way0.35%. Similarly, percent
MeHg in low bank sediments was low, ranging
No temporal difference was detected for THg from 0.01 to 0.03% at all sites except Washoe
concentrations in channélP=0.42), or in bank | axe (1.24%. No correlation was found between
sedimentdP=0.25 collected in November 2001 MeHg and THg concentrations in channel sedi-

a_nd August 2002Table 1. Overall, no spatial ments. However, MeHg and THg concentrations
ngﬁrrﬁgﬁteswizr?g Sggaitféwfg” Z'?tarl]%tzlhanr?oban in bank sediments collected in August 2002 were
statistical difference was observed between Chan_corSreIateid(r=(|)I.58,I;=f0.03}1;1=T13).k R n
nel and streambank sediment MeHg concentrations >2MmPles collected irom the Truckee River chan-
for the complete data setP=0.28), the MeHg nel and bank showed a slight increase in THg and
concentration was higher in streambank sedimentsMeHg concentrations downstream of the conflu-
than in channel sediments at 14 out of 17 sites €nce with SBC(Table 1. Low bank sediment
(Table 1 and Fig. 2 Only at three site§Rhodes collected at Lockwood, downstream of the conflu-
Road, Airport Mitigation Site, Clean Water Way ence had the highest MeHg concentration of all
were mean channel MeHg concentrations higher the samples collected in August 2002, from chan-
than the streambank sediment concentratidig. nel or bank.
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Fig. 3. Total mercury(THg) and methyl mercuryMeHg) in sediment cores collected in February 2002. There was a general
decrease in THg concentrations from upstream to downstream, while MeHg showed the opposite trend. Error bars represent S.D.
of triplicate samples.

A general decrease in THg concentrations in  Sediment potential MeHg production ranged
sediment cores collected in February 2002 was from <0.08 to 30.0 ng g* dry sediment day
noted from upstream to downstream, while MeHg and MeHg degradation rates ranged from 3.7 to
showed the opposite tren@dFig. 3). All sediment 7.4 ng g dry sediment day for the five cores
cores had pH close to neutral, while sediment (Table 2. The **CQ/C-total ratio was 0.96—
organic content ranged from 0.87 to 5.63% LOI, 0.99 across all sites, indicating that the oxidative
and was lowest in coarse grained samples andpathway dominated MeHg degradation. Based on
higher in finer grain sample&rable 2. methylatiory demethylation ratios (M/D), net

Table 2

Sediment pH, dry weight loss on igniticit.Ol),% mercury as MeHg, potential MeHg production and degradation fateg *
dry sediment day']® methylationfdemethylation(M/D) ratio, and sulfate reduction rat¢smol cnt 2 dry sediment day] in
sediment cores collected in February 2002. S.Dr's 2) are given in parentheses

Site pH % LOI % Hg as  Potential Hg Potential MeHg  M/D ratio Sulfate reduction
(core description MeHg methylation rate degradation rate rate
Frog Pond 6.8 146 0.01% 24(2.6) 3.7(0.6) 6.46 (1.64) 98 (6)
(coarse sand

Pagni Lane 73 087 0.02%  <0.08 4.4(0.2 0.02(0.00 35 (15)
(coarse sand

Rosewood Lakes 74 201 0.42% 3035 6.1(0.D 4.93(0.58  299(55)
(fine sand and mud

Clean Water Way 7.3 247 0.09% 264.6) 7.4(0.0 3.57(0.08 82 (14
(fine sand

TMWRF 74 563 0.58% 6.40.0 6.1(0.2 1.04(0.09 18 (6)

(mud with organics

arate assays were based a 4 hincubation(kill control corrected at 20°C.
b detection limit.
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reduced and oxidized iron, respectively, with no
distinct spatial trendTable 4. In contrast, pore-

-2 801 water iron was highest in the upper reaches of
2% SBC, and 10-70 times lower in cores collected
E 520 downstrean(Table 3.
I 215
g2 : .
s 10] 5. Discussion
€ g
oo Total mercury concentrations measured in

0 50 100 150 200 250 300 350

Sulfate reduction [nmol cm® day”] Steamboat Creek channel and bank sediments did

not decrease downstream, as it would be expected
Fig. 4. Positive non-linear relationshify=10.7 Inx—28.1) under the conditions of passive disperdake.
was observed between the microbial sulfate reduction rate and hydraulic sorting of bed materials, and dilution by
potential mercury methylation rate in sediment cores collected mixing of contaminated particles with ‘clean’ sed-
in February 2002 along Steamboat Creek. iment, deposition and storage, and losses through
chemical or biological uptakeand limited number

MeHg degradation was observed only at Pagni of point sourcegMiller, 1997). This suggests that
Lane. Sulfate reduction rates ranged from 18 to mercury contamination has been distributed and
299 nmol cm® dry sediment day (Table 2. A stored along the creek’s length during the 100
positive non-linear relationship was observed years since mining and ore processing. The high
between the sulfate reduction and potential meth- sediment THg concentration observed in Little
ylation rates for all watershed samplgsg. 4). Washoe Lake8.53 ug/g, November 2001; Table

TMWREF constructed wetland sediment core had 1), which had low water level at the sampling
the highest porewater concentrations of chloride, time, indicates that this area continues to be a
sulfate, sulfide and dissolved organic carbon significant source of mercury to the creek. Sections
(Table 3, as well as the highest total reduced of the creek channel just downstream of Little
sulfur in bulk sediment(Table 4. A trend of Washoe Lake had the greatest mercury contami-
increasing porewater chloride and bulk sediment nation reported in an earlier studgf. Codega and
reduced sulfur(i.e. AVS, CRS and TRS was WESTEC Inc., 1998 Total mercury concentration
noted in sediment moving from upstream to down- in sediments sampled from Little Washoe Lake in
stream. However, no relationship was found August 2002 was low(0.13 ng/g), reflecting the
between these parameters and Hg-methylation,fact that the lake was full and the sample was
MeHg demethylation, or sulfate reduction rate. taken from the shoreline that is rarely submerged.

Iron concentrations in bulk sediment were low  The recorded THg concentration®.03—8.53
for all cores, less than 3 nig and 5 mgg for rg/g and 0.01-21.43.g/g for channel and bank,

Table 3

Porewater parameters in sediments along $B€bruary 2002 porewater content in sediments, chloridel~), sulfate(SQ; 2),
sulfide (S72), dissolved organic carbofDOC), and reduced irofF€**). The deviation ofn=2 replicate samples is given in
parentheses

Site Sediment porosity Cl- SO, 2 S2 DOC Fett
[ml/g] [wmol/I] [wmol/I] [wmol/I] [wmol/I] [wmol/I]
Frog Pond 0.420.02 1.1(0.0 69 (1) <22 86 (2) 76 (8)
Pagni Lane 0.3%0.00 0.6 (0.1 128(2) 37 (6) 200(11) 76 (7)
Rosewood Lakes 0.6(.0D 3.0(0.2 658 (11) <22 111 (20) 2 (0.5
Clean Water Way 0.570.0D 4.6 (0.0 404 (11) <22 126 (1) 1(0.5
TMWRF 0.74(0.02 40.5(3.2 42 165(1289H 878 (434) 549 (50) 7 (0.6)

adetection limit.



174 J. Stamenkovic et al. / Science of the Total Environment 322 (2004) 167-177

Table 4

Sediment bulk densityg/cm?® wet sedimeijf and bulk sediment parametdjser g dry weight in samples along SBCFebruary
2002): acid-volatile sulfur(AVS), chromium reducible sulfu(CRS), total reduced sulfufTRS), reduced iron(Fe*), amorphous
oxidized iron(,Fe**), and crystalline oxidized iroFe**). The deviation ofi=2 replicate samples is given in parentheses

Site Sediment AVS CRS TRS Fet JFer Fer
bulk density [wmol S72/g]  [umol S~?/g]  [wmol S7?/g]  [mg/d] [mg/d] [mg/q]
Frog Pond 1.7740.00 0.4(0.1) 0.2* 0.6 (0.1 1.19(0.03 0.11(0.00 3.88(0.45
Pagni Lane 1.930.02 1.4 (0.0 0.4 (0.0 1.8(0.0 0.78(0.0D 0.53(0.04 4.26(0.1D
Rosewood Lakes  1.5.02 2.8(0.5) 3.7* 6.5(0.5 1.78(0.0D 0.45(0.07 2.31(0.56)
Clean Water Way 1.570.01) 23.3(3.5) 15.4* 38.7(3.5 2.93(0.0D 0.07(0.02 2.45(0.89
TMWRF 1.25(0.09 16.7(10.3 40.2(2.9) 56.9(10.6) 1.95(0.02 <0.005* 0.69(0.09
*n=1.

**detection limit.

respectively; Table X were similar to those (Table 2 were similar or higher than the range
observed previously for SBC chann€).3-7.13 reported across the trophic gradient in the Ever-
rg/g) and bank sediment£0.26—6.15 wg/g) glades(1-10 ng g* day?') that had been nor-
(Blum et al., 200). These concentrations are up malized to ambient THg concentratiof&ilmour
to two orders of magnitude higher than the THg et al., 1998. Although the observed positive non-
concentrations recorded for the canal sediments inlinear relationship between sulfate reduction and
the Florida Everglade$0.01-0.46.9/g; Stober potential Hg methylation rat€Fig. 4) was based
et al., 1995, where human health fish consumption on only five sediment cores, there are findings that
advisories have been issued. Concentrations ofsupport this general trend in freshwatéilmour
THg in SBC sediments were comparable to con- et al., 1992 and marine sediment§éChoi and
centrations in sediments of Carson River system, Bartha, 1994; King et al., 2001Additionally, the
ranging from~ 1.5 to 15.0n.g/g, which was also  cores with the highest methylation potentials had
contaminated due to processing of Comstock ores porewater sulfide concentrations below detection,
(Chen et al., 1996; Miller et al., 1999 indicating that sulfide concentration indeed might
At most sites sampled along SBC, average have been a limiting factor for Hg-methylation
MeHg concentration in low bank sediments were (Benoit et al., 1999h
higher than the average channel MeHg concentra- It is interesting that both pondvetland and
tions (Fig. 2). Since MeHg concentrations have channel sites exhibited high potential for mercury
been used as an analog for MeHg production methylation(Table 2, for higher rates would be
(Gilmour et al., 1998; Benoit et al., 1999dow expected at sites with slower water. The Frog Pond
banks with wet sediments may be an important core had the lowest pH, yet exhibited a potential
site for mercury methylation in this system. Con- Hg methylation rate similar to that observed for
centrations of MeHg in SBC channé0.03—-2.98  the Rosewood Lakes and Clean Water Way cores
ng/g) and bank(0.05-1.63 ngg) sediments were (Table 2. The latter two sites had similar pH but
similar to concentrations measured previously in higher potential Hg methylation rates than the
SBC sediment$0.2—2.8 ngg; Blum et al., 200}, sediment cores from Pagni Lane and TMWRF
and up to an order of magnitude lower than the This suggests that the pH in this case was not
sediments from the mining impacted Carson River significantly influencing Hg methylation rates.
(approx. 2—28 ngg; Chen et al., 1996 Geochemical factors that may have limited mer-
Microbial sulfate reduction rates in sediment cury methylation in the Pagni Lane and TMWRF
cores were 2.5-20 times lower than those recordedcores are high porewater reduced sulfur and DOC
for the Florida Everglades across the nutrient concentrations(Table 3. Sulfide concentrations
transect(10—-800 nmol cm?® day* ; Gilmour et greater than 1QuM inhibit mercury methylation
al., 1998, but potential mercury methylation rates in sediments due to precipitation of H§Silmour
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et al., 1998, while DOC inhibits methylation due
to the binding of free mercury ion@Vinfrey and
Rudd, 1990; Barkay et al., 1997Sediment core
from TMWRF constructed wetland had the lowest
sulfate reduction rate in spite of the high porewater
sulfate concentration, which was well above the
optimal range of sulfate concentration for mercury
methylation by SRB(200-500u.M; Gilmour and
Henry, 199).

Potential demethylation rates fell within a nar-
row range(Table 2, suggesting that demethylation
was not driven by differences in MeHg concentra-
tion, sulfur chemistry, concentration of DOC, or

175

The only site where MD ratio indicated net
MeHg degradation was Pagni Lane. Below detec-
tion mercury methylation potential, and the second
lowest MeHg demethylation potential and sulfate
reduction rate(Table 2 indicate that the overall
microbial activity in the Pagni Lane core was
lower than in other cores. This was presumably
driven by the low sediment organic contefds
LOI, Table 2, and competition with iron reducing
bacteria. Iron reducing bacteria inhibit SRB
through competition for carbon substrate in the
presence of amorphous ferric oxyhydroxideov-
ley and Phillips, 198Y, but they are able to obtain

other parameters that varied substantially among energy for growth from the reduction of crystalline
the five cores. Potential demethylation rates were Fe** oxides as wel(Roden and Zachara, 1986

more than two orders of magnitude lower than that

Both amorphous and crystalline ¥e  pools were

observed for Florida Everglades peat sedimentsthe largest in the Pagni Lane sediment cOFable

(Marvin-DiPasquale and Oremland, 199®revi-

ous research has indicated that potential methyla-

tion and demethylation rates vary with season
(Korthals and Winfrey, 1987; Marvin-DiPasquale
and Agee, in pregs The analyzed sediments were
collected in winter, and it is possible that this
biased the active microbial community. A high
14C0O,/*C-total ratio indicated the prevalence of
oxidative demethylation at all site€remland et

al., 1995; Marvin-DiPasquale et al., 200@vhich

4).
6. Conclusions

Mercury contamination from historical mining
activities in the Comstock period did not follow a
passive dispersal model along the length of Steam-
boat Creek, and mercury contamination has been
distributed and stored along the length of the creek.
Low streambanks with wet sediments above the

contributes to increased residence time for mercury water line were identified as potentially important

(Marvin-DiPasquale and Oremland, 1998

Since demethylation did not exhibit much vari-
ation, the observed differences in /& ratios
(Table 2 were most strongly affected by differ-
ences in Hg methylation rates. An exception was
the core with the highest KD ratio, Frog Pond

sites of mercury methylation. Although locations
where the water flow was slower were expected
to have higher potential methylation rates, channel
sites exhibited potential for Hg methylation that
was comparable.

Potential Hg methylation rates were positively

inlet, which exhibited lower MeHg degradation correlated with sulfate reduction rates, while sites
potential(Table 2. MeHg mass balances for 2002 with the highest Hg methylation potentials had
showed that Frog Pond was a source of MeHg to porewater sulfide concentrations below detection.
SBC during conditions of baseflow, and a sink This suggests that sulfur chemistry plays a major
during irrigation(Thomas, 2008 The same study role in Hg methylation in this system. For this

showed that at most times Rosewood Lakes, the limited data set, MeHg demethylation rates did not

site with the second highest ND ratio, were also

a source of MeHg to the Creeldhomas, 2008

A detailed study of net MeHg production in
TMWRF constructed wetlands showed that this
site was a sink for MeHg in winter, and source in
other monthgStamenkovic, 2008 and it is likely
that the sampling timéFebruary influenced the
measured MD ratio (just above one; Table)2

appear to be influenced by MeHg concentration,
sulfur chemistry, DOC, sediment grain size or other
parameters that varied among the analyzed cores.
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