Gully annealing by aeolian sediment: Field and remote-sensing investigation in Glen, Marble, and Grand Canyon
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Introduction Methods Results and Discussion

There has been little investigation into how indirect (higher order) We detined gullies topographically as features on hillslopes with potential to function as overland flowpaths and with Potential gullies are less prevalent in areas where surficial sediment undergoes active aeolian transport, and have a
linkages between other geomorphic processes might forestall and/or concave across-slope shape that could be indicative of sediment transport and erosion by gullying processes. We greater tendency to terminate in active aeolian sand than in sediment that is inactive with respect to aeolian transport.
change the trajectory of gully formation. The few literature focused detection of these topographic features characteristic of gullies (“potential gullies™) within and adjacent to Although not common, examples exist in the record of historical imagery of gullies that underwent infilling by aeolian
references to gully and arroyo annealing discuss alluvial cutting and Colorado river-derived sediment that was relatively active or inactive with respect to aeolian transport, and in adjacent sediment in past decades and evidently were annealed by aeolian sediment. We thus provide new evidence for an
filling episodes related to climate variability and land use but focus slopewash (alluvial) parent materials. We defined active aeolian sand as having evidence for contemporary transport, important interaction of aeolian-hillslope-fluvial processes, which could affect dryland regions substantially in ways
primarily on erosion, such that relatively little is known about such as Wind-rippled surfaces and, locally, slipfaces at _the angle (_)f repose. Sed_iment surfaces thaF are Inactive with not widely recognized. Moreover, because biologic soil crust plays an important role in determining aeolian sand
processes that anneal gullies and therefore impede or counteract a.ojian dune migrating into respect to aeolian transport lack those features and contain substantial biologic soil crust and vegetation. activity, and so in turn the extent of gully development, this study highlights a critical role of geomorphic—ecologic

their growth. We investigated the effectiveness of gully annealing the channel of a small

by aeolian sediment activity. tributary wash of the
Colorado River in Grand

Interactions in determining arid-landscape evolution.
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I Aerial image of ephemeral tributary, Red Creek, entering the Colorado River in
Grand Canyon at Hance rapid (river km 123). Local prevailing wind direction is
toward upstream with respect to the Colorado River (toward southeast). River-
derived sediment formed source-bordering aeolian dunes along the southern
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River corridor, southwestern USA. The extent of gullies through
sediment deposits, and controls on gully development, are
land-management concerns in the Colorado River corridor
because gullies erode irreplaceable archaeological sites and
because earlier studies indicated that gully development could
| be linked to dam operations. Map (A) shows the Colorado River
—— watershed, with major dams indicated by black bars. Box
indicates area shown in (B). Map (B) shows the Colorado River

e Mechanisms of gully annealing are understudied relative to gully formation

« Gully annealing Is driven by aeolian-hillslope-fluvial and ecologic interactions

« Infilling by aeolian sediment transport is an effective annealing mechanism
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