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*F . Data from 13 National Atmospheric Deposition Program Mercury Monitor Network (NADP/
MDN) momtormg stations (1996-2002) and the Underhill (VT) event-based monitoring site (1993-2002)
were evaluated for spatial and temporal trends. More precipitation and mercury deposition occurred in the
southern and coastal MDN sites, except for the Underhill site, which received more mercury deposition
than surrounding sites. Precipitation patterns varied. Regionally, higher concentrations of mercury were



direct mercury input from the atmosphere, mer-
cury transport through the watershed (from con-
temporary and historical atmospheric inputs),
inputs of acidifying compounds, and the rate of
sedimentation of biological and particulate mate-
rial (Bloom et al.,, 1991; Gilmore et al. 1992;
Hurley et al., 1995; Regnell et al., 1997; Lorey and
Driscoll, 1999; Shanley et al., 1999).

Mercury contamination of aquatic ecosystems
in northeast North America has been extensively
documented (USEPA, 1992; DiFranco et al.,
1995; Newman et al., 1996; Smith and West,



site-specific ““enhanced” mercury deposition; rela-
tionships between mercury and acidic precipita-
tion; and inter-site associations for deposition,
precipitation and concentration. The wet deposi-
tion data provide a context for patterns of eco-
system mercury contamination, topics discussed in
accompanying papers.
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Precipitation, concentration and deposition data
were collected from the Mercury Deposition Net-



All data used in this study were first imported
into Microsoft Excel, and then exported to
Statistica 6 (2003) (Statsoft, Inc.) for basic statis-
tical analyses. Annual and weekly data for each
site were subjected to basic statistical calculations
(medians, quartiles and non-outlier ranges (the
outlier coe cient is 1.5), means, standard devia-
tions), plotted as time series, and interpreted for
covariance and clustering. The annual volume-
weighted concentration of mercury for each site
was computed by summing weekly mercury
deposition (weekly mercury concentration (ng/l)*,
precipitation depth (mm)), and then dividing by
the sum of corresponding weekly precipitation.
Hierarchical tree plots were assembled using
Euclidean distance and both single (nearest
neighbor) and complete linkage methods.
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Regional patterns
The box plots presented in Fig. 2a—c, summarize

the network-wide, within-year patterns of precip-
itation, mercury deposition, and volume-weighted

concentration of mercury for the 13 MDN sites
(all weekly data recorded from 1996-2002).



precipitation (mm)) declined to its lowest or near
lowest level in 2002 (5.2 ng/l). The highest region-
wide, volume-weighted concentration of mercury
occurred in 1999 (6.7 ng/l). The highest network-
wide deposition rates occurred during 1998 and
1999 (7.5 and 6.4 ng/m?, respectively). During
2002, all sites recorded higher mercury deposition
and more precipitation than the previous year,
except the Mingan (PQO5) site.

Site-specific patterns

Figure 3a—c present weekly summary data for each
MDN site for the period of record of each site.
Median, lower and upper quartile, and non-outlier
data indicate that the Kejimkujik NP (NSO01),
Acadia NP (ME98), Freeport (ME96) and Milford
(PAT2) sites receive more precipitation than
neighboring sites. Over the period of record the
St. Anicet (PQ04) and Mingan (PQO5) sites appear
to receive less precipitation. The un-weighted
mercury concentration data (Fig. 3b) indicate that
the St. Anicet (PQO04), Milford (PA72), and New
Castle (NHO05) sites receive precipitation with
higher concentrations of mercury than the other
sites. The lowest median mercury concentrations
were recorded at the most northern MDN sites,
Mingan (PQO05) and Cormak (NF09) and at the



Kejimkujik NP, St. Andrews and Greenville group
and the Freeport, Bridgton, Laconia and New
Castle group. The Huntington and Milford sites
also grouped well. Two multi-site clusters for
weekly mercury concentration included: the
Cormak, Greenville, Bridgton and Huntington
sites; and the Freeport, Laconia, New Castle and
St. Anicet sites. Kejimkujik NP and St. Andrews
shared similar patterns of mercury concentration
in precipitation. Depositional clusters included:
Cormak, Greenville, St. Anicet, Mingan, Laconia,
and Huntington: and Kejimkujik NP, St.
Andrews, Bridgton, New Castle, Acadia NP and



mercury deposition week data (here defined as any
week with mercury deposition in excess of 250 ng/
m?) have been summarized in Table 5. The
=250 ng/m? threshold represented depositional
loading greater than 2.5-









gradient of increasing wet deposition and con-
centration from east-to-west. Taken together,
these patterns show a 2- di erence in annual wet
mercury loading among sites within the region.
Western and southern mercury monitoring sites
receive higher mercury loading than the other sites.
The coastal maritime sites of New England and
New Brunswick, and the Nova Scotia and New-
foundland sites, also show a strong north-to-south
depositional mercury and concentration gradient.

These sites are influenced by coastal storms (as
indicated by the chloride signal commonly found
in precipitation), and in the case of the southern-



On the other hand, the cluster analyses for
mercury deposition and mercury concentration in
precipitation isolate the Milford (PA72) site from
virtually all other sites. This site receives higher
deposition (2001-2002) than the other sites (Ta-



in 2001 and 2002, there is no compelling evidence
to suggest that this recent pattern indicates any-
thing other than year-to-year changes in precipi-
tation patterns.

The Underhill data (1993-2002) show no signif-
icant changes in the concentration of mercury in
precipitation or wet mercury deposition in North-
ern Vermont, however. This may be due to its
location, lying outside the east coast megalopolis,
and therefore not be influenced by emission reduc-
tion e orts in the megalopolis corridor. The Un-
derhill site, and possible the Huntington site should
be subject to orographically enhanced precipitation
(respectively located 400 m and 500 m above sea
level), and may receive more precipitation and



should be significant year-to-year di erences in
within-lake reservoirs of methylmercury and mer-
cury bioaccumulation. However, the importance of
year-to-year and seasonal deposition patterns on



model results presented by Gbondo-Tugbawa and
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