Styles of fluvial-aeolian interaction in the Permian Cutler Group, SE Utah, USA
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The Pennsylvanian-Permian Cutler Group exposed in the Paradox foreland basin of SE Utah and northern Arizona exhibits a range of styles of fluvial-aeolian interaction that demonstrate (i) the fluvial reworking of relict aeolian dune-field systems, (ii) the aeolian reworking of ephemeral stream and sheet flood deposits, and (iii) the contemporaneous interaction between competing fluvial and aeolian processes. Architectural relationships within the transition zone between the predominantly aeolian Cedar Mesa Sandstone and the overlying, predominantly fluvial Organ Rock Formation of the Cutler Group, demonstrate that these basic types of fluvial-aeolian interaction occurred on a range of spatial scales and persisted over a variety of timescales.

Data collection has involved the construction of a suite of 80 one-dimensional sedimentary logs, each ~50 m thick, that were used to erect a regional stratigraphic framework across the 2000 km2 area where the interval of Cedar Mesa – Organ Rock transition outcrops. Within this regional framework, a series of 15 high-resolution, two-dimensional architectural panels, representing a ~2000 m length of the outcrop belt, have been constructed using a semi-quantitative data collection technique to reveal the geometry, lateral extent, thickness and interrelationship between adjoining fluvial and aeolian architectural elements.

Fluvial architectural elements include multi-storey, overlapping channel complexes, single-storey isolated channels fills, unconfined sheet flood sandstones, and aqueously-flooded fine-grained sandstone interdune elements. Aeolian architectural elements include wind-deposited sand sheets, simple and compound trough and planar cross-bedded dune units, and a range of interdune elements indicative of accumulation under dry, damp and wet (ponded) substrate conditions. Both the fluvial and aeolian elements have undergone widespread post-depositional alteration in response to calcrete pedogenesis and pedoturbation.
Examples of common styles of observed interaction include: (i) ‘passive’ fluvial inundation of the marginal parts of aeolian dune fields, whereby open interdune corridors act to direct flood waters before they are dammed and ponded within the dune-field interior but where the aeolian dunes remained essentially in tact; (ii) ‘active’ fluvial inundation of extensive aeolian dune fields whereby dune topography was breached and progressively degraded as a result of persistent, on-going flooding and associated aeolian deflation related to a shut-down in the availability of sand for aeolian transport; (iii) aeolian reworking of ephemeral fluvial stream and sheet flood deposits whereby low-relief fluvial channels became filled with deposits of apparently aeolian origin and whereby fluvial sheet flood deposits were winnowed to leave a deflation lag.
