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Multiple Working Hypotheses to Explain Total Mercury and
Methylmercury in South River Water Sediment and Biota

This monograph outlines the scientific hypotheses that have been, are being, or will be tested to
explain the spatial and tempcral patterns of mercury in South River water, sediment, and biota.
This document also provides documcntation for hypothesis testing and details the current status
of efforts. Most of the hypotheses are related to mercury and methylmercury in river water and
sediment but it is understood that identifying the correct explanations for these media will lead to
explanations for mercury in prey species, fish, and aquatic wildlife. The hypotheses are not
muiually exclusive, i.e., more thaii oiie mechanism or process may cxpiain the distribution and
behavior of mercury in the South River. In addition, the list is not intended to be complete or
final as new data from the South River or findings elsewhere may suggest additional hypotheses.

General Hypothesis

Ongoing sources of mercury to the South River are present and have prevented the expected
decline of mercury in fish tissue. The potential sources for current mercury inputs to the river
can be separated into the following:

o Inputs potentially derived from historical releases

0 Inputs based on current releases from one or more contemporaneous sources
Potential pathways for historical inputs include the following:

o Bedrock groundwater

0 In-channel fine-grained sediments (as discrete deposits, as fine-grained material
between cobbles and gravel, or as low density detritus/fine-grained material
associated with more quiescent in-channel areas)

Floodplain soils through bank erosion and floodplain drainage channels
Landfills

Dumping

Dredge spoils

Storm sewers (residual deposits)

0o 0 0o 0O 0O O

Quiescent backwaters such as wetlands, oxbows, and abandoned mill races
o Alluvial groundwater from downstream floodplain

Potential pathways for current inputs include the following:
o Atmospheric deposition

Point source discharges

Nonpoint source discharges

Dumping

Fertilizers

0O 0 0O 0O DO

Other industrial inputs

South River Technical Monograph 10f 10



Draft
Rev. 0, 9/05

The sub-elements of this general hypothesis address one of the key questions initially posed by
the South River Science Team and subsequently by the ecological study—How is mercury
getting into the South River? This monograph details the working hypotheses to explain the
following:

0 Total mercury in South River water (see Table 1)
a  Methylmercury in South River water (see Table 2)
a Total and methylmercury in South River sediments (see Table 3)

o Changes (or lack thereof) in mercury in South River fish tissue (see Table 4)
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