Origin of stream bed sediments in northwest New Jersey: Factors
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intr()d UCtion AbStraCt The predominant land use or land cover in each
Streams in northern New Jersey span a broad range of environments and land covers, including urban, agriculture, wetlands, drainage basin (figure 7, right) had some influence on
and forest. Stream sediments receive input from these environments, and indicate pulses or stages of land use change, or both stream quality and the trace element composition.

. . : _ , , , , , : RGA was shown to correlate to land use (Figure 8,
stability. In this project, we use trace elements, including rare earth elements, to fingerprint sediment sources and differentiate below). RGA value increases (more unstable) with

The works of Gellis et al. (2009) and Devereux et al. (2010) demonstrated the applicability of trace elements to
fingerprint the source of stream sediments in the Chesapeake/Susquehanna watershed. Sediment sources
could be attributed to various land uses/land covers, important in assessing the impacts of agriculture,

deforestation or reforestation, and urbanization on erosion and sedimentation of rivers and wetlands. between land use as well as immediate sources of sediment, such as stream banks, floodplains, uplands, or urban inputs. increasing urban land coverage in the respective
. _ _ _ _ watershed. RGA value decreases with Increasin
Northwest New Jersey has similar concerns for its water resources, given the land use tensions of growing , , , , _ , , forested land coverage in the respective watershed J
urbanization as well as the need to conserve natural resources and open space. We attempt a similar study Samples of stream bed, stream bank, floodplain sediments, and urban and upland soils were obtained from eight locations in 9 P :
here, as part of the |arger NSF REU-Sponsored project at Montclair State University and NJ School of the Flat BrOOk, ROCkaway River, and Wallkill River watersheds in Sussex and Morris counties in New Jersey. Samples were RGA Value vs. Land Use
Conservation, “Multidisciplinary environmental science research on forest lakes in Northwest New Jersey.” The prepared for trace element analysis with inductively coupled plasma mass spectrometry (ICPMS). Element content was '
eventual goal is to assess the origin of stream sediments in a cross-section of streams in the Highlands Region compared to land use, sediment source, and a stream stability index (the Rapid Geomorphic Assessment, RGA). Several 100 o Urban %
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| o | | sediment source (i.e. floodplain, bank, upland, etc.) with statistical confidence. Related to stream and bank stability, the RGA o 80 ~
The results presented here lllustrate an initial analysis of stream bed sediments only. What trace elements are showed significant positive correlation with Cr and Co content (increasing Cr and Co with increasing instability), indicating g /0 DN Land Use
best related to stream stability measures? Can trace elements indicate proximal sources of sediment, such as these elements as good proxy indicators for bank erosion. Ongoing studies of element ratios, combined with Cs-136 and Pb- g ©0 LN - s L
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dropped into a 7% HNO3 solution and dissolved to a 500x dilution as measured by RGA. Wallkill (left), Dl SCUSSION an d CO N CI USIONS
factor. The 500x solution is then diluted with 2% HNO3 for a 10,000x north of Sussex, has vegetated but
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