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1. Abstract

4. Results and Discussion

By the start of the 18th Century, the Raritan River, NJ began to suffer impairments associated with deforestation,
mineral mining, industrial activity, and intensified agricultural and development pressures. Despite this, anthropogenic
changes to the Raritan River have not been quantified for the 20th and 21st centuries. Pollen and diatom
assemblages preserved in wetland sediments provide an archive of environmental change. Sediment cores collected
from tidal wetlands in the Raritan River expand our understanding of habitat and water quality prior to 17th century
European settlement and enable us to establish base-line conditions that can be used to measure the amplitude of
more recent, anthropogenically-disturbed conditions.
Here, we present results on changing habitat, nutrient conditions, and water quality over the past 500 years in the
Raritan River from three sediment cores collected over a salinity and pollution gradient that extends from
Cheesequake, NJ to New Brunswick, NJ. Sediment cores were analyzed for (1) heavy metals (e.g. Pb, Cu, Cd and
Ni) and organic pollutants (PCBs and OPCs) associated with local and regional industrial activities; (2) pollen
abundance to identify the deforestation chronohorizon and other vegetation changes; and (3) diatoms to reconstruct
changing nutrient levels, particularly nitrogen. A diatom transfer function was used to estimate past nitrogen levels.
Sediment chronology was developed using radiocarbon dating of plant rhizomes, timing of onset of European
deforestation, and atmospheric deposition of heavy metals (206Pb:207Pb) and short-lived radionuclides (137Cs).
Extending the pollution history to include pre-European baseline conditions is essential to assess the impacts of
anthropogenic activity to help inform restoration targets and improve monitoring guidelines. We found that study sites
near former industrial sites had the highest concentrations of heavy metals and organic pollutants, while the site
nearest a protected marsh had the lowest concentrations of these contaminants. Additionally, our most polluted study
site was located adjacent to a portion of the river where highly contaminated bottom sediments were found, implying
that contaminants may be leaking from this site.
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3. Age-Depth Reconstruction

Figure 4: Measured amount of river-bottom pollution
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Our most polluted site (Brookside) may be contributing
to modern river pollution. More cores and further
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Figure 2: Age-depth reconstructions based on pollution and pollen chronohorizons, as well as
radiocarbon dating. The mean sedimentation rate at each site following industrialization (~1900) is
listed below the age-depth model.
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