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Statement of interest:

The science plan for the Margins Source-to-Sink program emphasizes the need to
comprehend the linkages between terrestrial to marine components of selected
dispersal systems in order to form an integrated, predictive model for the
production, transport, accumulation and preservation of sediment along
continental margins. Integral, but understated in this science plan is the need
to understand and model sediment composition across continental margins,
particularly as it relates to the linkages among terrestrial and submarine
depositional systems. Most previous sand provenance studies (e.g., Cavazza et
al.,1993; Critelli et al., 1997; Girty et al., 1988; Grantham and Velbel, 1988;
Heins, 1993; Ingersoll, 1990; Ingersoll et al., 1993; Johnsson and Stallard,
1988; Mack, 1981; Marsaglia, 1993: Marsaglia et al., 1995, 1999; McBride and
Picard, 1987; Palomares and Arribas, 1993; Picard and McBride, 1993; Potter,
1994; Sedimentation Seminar, 1988; Suttner et al., 1981) have addresse!

d only parts of the source-to-sink system; there have been no studies that
adequately characterize the whole system, integrating possible effects of
climatic, tectonic, and eustatic change. An actualistic model for sand
provenance from source to sink in the Waipaoca Sedimentary System (WSS) could be
used to evaluate the "signals" preserved in older Holocene to Miocene sand-
bearing sections currently exposed in the WSS drainage basin or preserved in
offshore basins. This was the basic premise of the research project I proposed
to NSF as part of the OEDG program meant to enhance diversity in the
Geosciences. The proposal was successful, and I have been funded to supervise
several student research projects in the Waipaoca region. My first MS student
(Dawn James) and I completed a 3-week field season (June 2002) where she sampled



modern stream samples from the WSS. A second field season involving several new
students is planned for June of 2003. Results from these studies wil!

1 be integrated with other WSS projects. Thus I have an acti!

ve research interest in the WSS and believe I could make a significant
contribution to the workshop.
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Abstract:

The Waipaoca Sedimentary System (WSS) is situated in a deforming forearc region
where older sedimentary sequences are uplifted, weathered, eroded and recycled
into younger deposits. The modern Waipaoa drainage basin is mainly developed on
Tertiary forearc successions that generally consist of deep marine siliciclastic



units (sandstones and mudstones) with local carbonate shoal deposits. Outcrops
of Cretaceous passive margin sedimentary units are restricted to the headwaters
of the Waipaoa River. There has also been periodic input of extrabasinal
volcanic ash from Taupo arc volcanic eruptions.

Our goal is to create an actualistic model of sand provenance within the WSS
that can be used to interpret sand "signals" in offshore marine deposits. We
have collected approximately 200 samples for petrologic analysis. These include
outcrop samples from exposed Cretaceous to Pliocene sedimentary rocks and tuffs,
Holocene sediments and ash, and modern stream and beach sediment. Unconsolidated
samples were sieved to separate the sand fraction; at selected locations where
pebble counts were performed the sand was split into very fine to coarse
fractions for separate analysis. Thin sections were prepared from representative
gravel clasts, source rock lithologies, and the loose sands. Thin sections were
stained for recognition of potassium and calcium-bearing silicate phases. Sand
detrital modes of the sands were determined by counting 400 points per thin
section using an automated stage and Swift counter. Counted categories were
subdivided to maximize provenance information.

As pointed out by previous workers, within the exposed Waipaoa River bed, gravel
clast size decreases and the relative abundance of sand and mud increases
downstream. Gravel clasts are predominantly mudstone with minor sandstone,
claystone, and limestone, proportionately reflecting exposed lithologies exposed
in the drainage basin. In a similar fashion, our preliminary analyses show that
the sand fraction within the river is dominated by mudstone lithic fragments
with minor volcanic and micritic limestone 1lithic components. The mudstone
clasts are lithologically quite diverse, exhibiting variable ratios of silt to
clay and amounts of organic matter, pyrite, and micrite. There is a distinct
relationship between grain size and sand composition with the finer sand
fraction relatively enriched in quartz and feldspar grains. The feldspar is
mostly plagioclase. This sequestering of monomineralic components in the finer
fractions may be characteristic of sediment recycled fro!

m siliciclastic sedimentary terranes (e.g., accretionary prisms).
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