
Geomorphology, sedimentology and stratigraphy of small, holocene, debris-flow-dominated alluvial
fans, northwest Wyoming
by Mark Tod Cechovic

A thesis submitted in partial fulfillment of the requirements of the degree of Master of Science in Earth
Sciences
Montana State University
© Copyright by Mark Tod Cechovic (1993)

Abstract:
Modern examples of debris-flow-dominated alluvial fans used to construct fan facies models are based
largely upon geomorphic studies of relatively few fans in the arid southwest U.S. The fan data base is
biased from a spatial and climatic perspective and deficient in detailed documentation of internal fan
sedimentology and stratigraphy. This study documents the geomorphology, sedimentology and
stratigraphy of modern debris-flow-dominated fans in a 3 knv area in temperate, semi-arid, northwest
Wyoming to increase the accuracy and diversity of fan facies models.

Ten small (< 0.22 km2 ) , steep (11-14°), less than 33-m-thick, debris-flow-dominated fans formed at
the base of small (<0.5 km2), steep (30-35°) catchments underlain by mudrock and sandstone. The area
of some of the fans has been reduced and slope increased due to truncation of low gradient, distal areas
by the Gardner River. Asymmetric cross-fan profiles are due to fan coalescence.

Fans are covered by a myriad of relict channels and matrix-supported, gravelly, debris-flow levee and
lobe deposits. Some fans exhibit laminated sand and mud deposits produced by water or
hyperconcentrated sheetflows. Fan channel avulsion is strongly controlled by channel-plugging debris
flows. Previous channel avulsion points are marked by the spatial pattern of fan channels and
debris-flow deposits.

Stratigraphic analysis of fan deposits reveals a. preponderance of massive, ungraded, matrix-supported
debris-flow deposits commonly scoured and overlain by fine-grained fluvial gravel and sand lenses.
Mudrock-dominated fan drainage basins ensure abundant fine-sediment availability which favors
formation of matrix-rich debris flows. Intervals up to 2 m thick consisting of sheetflow, mudflow and
finegrained (mud to pebble) fluvial deposits also occur in the fan deposits. Due to abundant
fine-sediment availability, sediment-laden water or hyperconcentrated sheetflows and/or mudflows
occur frequently between large-scale, coarse-grained debris-flow events or result from fluid phases of
matrix-rich debris flows.

The study-area fans exhibit some geomorphic, sedimentologic and stratigraphic characteristics which
distinguish them from other modern fan examples reported in the literature. In contrast with many other
debris-flow-dominated fans, study-area fans: 1) display slightly steeper longitudinal profiles, 2) contain
mudflow and sheetflow deposits, and 3) lack sieve deposits. 
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