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Abstract

The complexity of fluvial systems presents many challenges to non-marine reservoir evaluation and development. The variability of these units
over three-dimensional space represents a particularly difficult aspect of fluvial reservoirs, and one that is difficult to assess using most outcrop
exposures. South of Green River, Utah the Salt Wash Member of the Morrison Formation is exposed vertically and in plan-view, allowing for
measurements and interpretations to be carried out in three-dimensions. The entire Salt Wash Member has been recently re-interpreted as an
ancient prograding distributive fluvial system (DFS) that extended across parts of Utah, Colorado, Arizona, and New Mexico. This study
incorporates an unmanned aerial vehicle (UAV) and structure-from-motion (SfM) photogrammetry to build high-resolution virtual outcrop
models of exposed fluvial sandbodies. SfM provides researchers with an inexpensive, effective, and flexible approach to capturing complex
outcrop exposures at high-resolution. Plan-view widths indicate three general groups of fluvial channel bodies are present: very narrow (1m-
3m), narrow (15m-80m), and wide (85m-115m). The very narrow sandstone bodies are typically less than 1m thick, straight to possibly
dendritic in plan-view, bioturbated, and interpreted as crevasse splay channel deposits. The narrow sandstone bodies are typically 2m thick or
less, straight-to-sinuous in plan-view, and are generally oriented to the north and northeast with similarly directed paleocurrents. The wide
sandstone bodies are typically 4m thick or more, straight in plan-view, and are oriented to the east and southeast with similarly directed
paleocurrent indicators. Sandstone orientations are highly variable and cross-cutting relationships are common. The combination of fluvial
channel body dimensions and outcrop data such as facies, paleocurrents, porosity, and permeability, can provide quantitative geostatistical
constraints for stochastic reservoir models. Additionally, the techniques and workflows used in this study can be applied to almost any outcrop
exposures and therefore hold the potential to assist in other sedimentary studies.

References Cited

Hartley, A.J., G.S. Weissmann, G.J. Nichols, and G.L. Warwick, 2010, Large distributive -uvial systems: Characteristics, distribution, and
controls on development: Journal of Sedimentary Research, v. 80, p. 167-183.


mailto:jchesley@geol.sc.edu
http://www.searchanddiscovery.com/documents/2016/41872chesley/poster1.pdf
http://www.searchanddiscovery.com/documents/2016/41872chesley/poster2.pdf
http://www.searchanddiscovery.com/documents/2016/41872chesley/poster3.pdf

Owen, A., P.E. Jupp, G.J. Nichols, A.J. Hartley, G.S. Weissmann, and D. Sadykova, 2015a, Statistical estimation of the position of an apex:
application to the geologic record: Journal of Sedimentary Research, v. 85, p. 142-152.

Owen, A., G.J. Nichols, A.J. Hartley, G.S. Weissmann, and L.A. Scuderi, 2015b, Quantication of a Distributive Fluvial System: The Salt Wash
DFS of the Morrison Formation, SW U.S.A.: Journal of Sedimentary Research, v. 85, p. 544-561.

Weissmann, G.S., A.J. Hartley, G.J. Nichols, L.A. Scuderi, M. Olsen, H. Buehler, and R. Banteah, 2010, Fluvial form in modern continental
sedimentary basins: distributive -uvial systems: Geology, v. 38, p. 39-42.

Weissmann, G.S., A.J. Hartley, L.A. Scuderi, G.J. Nichols, S.K. Davidson, A. Owen, S.C. Atchley, P. Bhattacharyya, T. Chakraborty, P.
Ghosh, L.C. Nordt, L. Michel, and N.J. Tabor, 2013, Prograding distributive -uvial systems: geomorphic models and ancient examples: in
Dreise, S.G., Nordt, L.C., and McCarthy, P.L., eds., New Frontiers in Paleopedology and Terrestrial Paleoclimatology: SEPM, Special
Publication 104, p. 131-147

Westoby, M.J., J. Brasington, N.F. Glasser, M.J. Hambrey, and J.M. Reynolds, 2012, ‘Structure-from-Motion’ photogrammetry: A low-cost,
effective tool for geoscience applications: Geomorphology v. 179, p. 300-314.





