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The Pennsylvanian-Permian Lower Cutler Beds of Utah and
Arizona record a series of repeated transgressive-regressive
events that reflect a complex tripartite interplay between fluvial,
shallow marine and aeolian sedimentary systems, which occupied
a broad coastal plain. Fluvial response to base level change
includes down-cutting and incised valley generation during periods
of regression and complex stacking of fluvial channel elements in a
retrogradational pattern in response to transgressive events. This
project provides is examining the both link between fluvial systems
behaviour and base-level change and fluvial system interaction
within an arid coastal plain depositional setting.

Detailed analysis has involved the construction of over 80 1D
sedimentary logs, the correlation of fluvial architectural elements
with surrounding shallow marine and aeolian elements, the tracing
of key stratal surfaces over distances of many tens of kilometres,
the erection of a completely new and detailed sequence
stratigraphic framework and the production of an initial static
reservoir model using Petrel. Ongoing work is identifying criteria by
which autocyclic fluvial activity may be discerned from allocyclic
activity. Key to this approach has been the recognition of a
parasequence architecture in which sets are arranged into
progradational and retrogradational stacking patterns that record
longer-term trends in shoreline position.
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Basin-scale parasequence set stacking patterns are progradational in the lower part of the succession, becoming retrogradational in the upper part. The
succession is capped by a maximum flooding surface, which represents the last marine incursion into this part of the basin during Cutler Group times
and which defines the top of the Lower Cutler Beds. The upper (retrogradational) parasequence set in the Lower Cutler Beds is interpreted as a long-
term transgressive systems tract, with the expected overlying highstand systems tract absent, probably because of an abrupt lowering of base-level at
the end of Lower Cutler Beds times.

Using the Galloway methodology of identifying genetically-related sediment
packages, based on the recognition and tracing of marine flooding surfaces,
numerous parasequences have been identified and correlated across the
central part of the Paradox foreland basin over a distance of 80 km.

Within fluvial units, facies interactions
resulting from autocyclic processes are

recognised by the broad (wandering) lateral
extent and continuity fluvial channels

elements and by simple cut-and-fill channel
architectures with only limited depth of scour.

Fluvial response to
allocyclic controls is

characterised by deeply-incised
channel bodies of restricted lateral
extent and which cut sharply into

underlying marine deposits. Such channels
commonly have fills with abundant rip-up
clasts of marine origin and a distinctive

shallow marine to nearshore ichnofacies.

Fluvial response
to coastal plain base-level change


