Preserved sedimentary expression of an incised valley-fill succession within a transgressive shoreline system: Cutler Group, Paradox Basin, Southeast Utah, USA
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The response of coastal sedimentary systems to transgressive events is highly dependant upon the morphology of the coastline, with low-gradient, low-relief systems experiencing extensive shifts in coastline position in response to even modest changes in relative sea level. The preserved sedimentary expressions of such systems are often difficult to interpret in the ancient record because the preserved products of transgression are typically characterised by relatively thin marine units of variable lateral extent and continuity, which are locally cut out by erosive units of non-marine strata. However, where marine transgressive events back-flood into incised valley systems, thicker marine infill units may be locally preserved and, in such cases, are usually characterised by a more diverse range of marine and marginal marine facies types.

The Pennsylvanian-Permian Lower Cutler Beds of southeast Utah represent an arid coastline succession that was periodically subject to repeated marine transgressions, and which is characterised by a range of fluvial, aeolian and mixed carbonate-siliciclastic shallow marine facies types. Whilst the marine units that represent the product of transgressive events are typically only 2-5 m thick, in places they infill broad incised valley systems where they attain thicknesses of up to 15 m and exhibit a complex array of facies interactions and architectural styles. A series of 16 high-resolution sedimentary logs (each 20-40 m in thickness) have been measured from two study regions within the Lower Cutler Beds and record the style of sediment infill within an incised valley complex that likely represents proximal and distal parts of the same valley system over a distance of 10 km.
Fluvial architectural elements, characterised by cross-bedded and planar-laminated sandstones and sandy-siltstones, are arranged into complex channel complexes that commonly exhibit relief on both their basal and upper surfaces. Aeolian architectural elements, characterised by homogeneous and large-scale cross-bedded sandstone facies, are arranged into sharp-based units that usually infill topography at the top of the underlying fluvial units. Shallow marine architectural elements are characterised by both calcarenite gritstone facies, arranged into erosively-based co-sets, and micritic limestone facies, with abundant marine macro-fossils. The coarse-grained calcarenite gritstone facies occur most commonly as complex co-sets of strata, which form the fill of deeply-incised channelised elements that cut down into underlying aeolian and fluvial units. These channels are interpreted to represent incised valleys that were cut by fluvial systems during periods of relative sea-level lowstand and which were later infilled by shallow marine strata during subsequent transgression. A variety of onlap relationships are recognised between strata of marine and non-marine origin at the channel margins. At least five separate marine transgressions are known to have occurred during Lower Cutler Beds times and incised valley systems with marine stratal infills are associated with each of these flooding events.
