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Sulfate Stimulation of Mercury Methylation in Freshwater Sediments
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W The relationship between bacterial sulfate ion and

deudumhmpmmmmmhargmafmwwm

mercury me’l.hylatmn, as well as the in situ distribution of

mathylmamlry in ud.lmenu. was studied in Quabbin
, MA. Fish levels in Quabbin and

nthar lakes affected by acid dapmnlmn are uﬂ.sn slsvstan‘.

However, the cause of accel of net.

pmductmn or | hmwumuhhcm in these lakes is poo

ions of sulfate to elthﬁr
anoxic sediment slurries or lake water above intact sedi-
ment cores l'alll]bed microbial production of

aquatic (e.g. Ottawa River, and
Lake St. Clair), mauyoftb"qumeomumm of current
concern are influenced by acid deposition, but are not

gi)ml.nminatad with aguatic point sources of mercury (4,
Atmospheric dnpon‘tim: of mercury, even to remote
areas, has increased since preindustrial times (6, 7). In
addition, biogeochemical changes w:r.hm acidified aquatic

can result in i ion and bioac-

lation of methylmercury (4, 8). For example, meth-

methyl m added &

mereury.
depth profiles nfblmml sulfate reduction and mercury
methylation were similar, and specific inhibition of sui-
fate-reducing bacteria blocked methylmercury production
at all depths. In situ methylmercury concentrations, like
sulfate-reduction rates, were highest near the

ylmercury concentrations in lake water (4) and in fish ()
increased, relative to the control basin, in the H,;S0,-
acidified basin of experimentally partitioned Little Rock
Lake, WI. In this lake, both basins received equal at-

heri depositi dificati resulted

water interface and in shallow sediments. These data

mos Hg and alone
in uwruaed mﬂwlmm:;ry product.inn. Howevgi ;he

suggest that sulfate-reducing hwmru are me-
diators of mercury di and
ide a possible hani f d methyl

puamon relative to enhanced rates of methylmercury

ioaccumulation in water bodies affected by mmmd
sulfate deposition.

Introduction
Mﬂ.hylmemxry is 2 potent human ncumto!m. r.ow}nd:
the fetus is (. ©
fish from freshwater lakes are often elevated ahm
idelines for human and advisories have
been released for a large number of lakes in eastern Can-
ada, the north-central and northeast United States, Swe-
den, and Finland (3). While mercury pollution seen in past
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in the wndeeprend problem of excess methyl-
mercury bioaccumulation is unknown.

Almost all of the mercury depoubad from the atmo-
sphere is in the inorganic form (10), while mercury accu-
mulates in fish predominantly as methylmercury (2). In
the Little Rock Lake study, atmospheric deposition of total
Hg more thn hnlmed wt.a] Hg nccumu]atlun in fish;
however, d i
to account for methylmurmry in the lakol blou (10).

Little Rock is a seepage lake, an in-lake source
must be lnvuhd Pmdumon of methylmercury has long
been dak process (11), within
lakes primarily via the bacterial methylation of i inorganic
mercury. However, the typeta} of microorganisms re-

in 1 ine systems, and the
derlying ) of hyl are not well-

known (5, 8). Anamult.u.ubnkundannnd.mgohho
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