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Abstract:
The Late Cretaceous Adel Mountain Volcanic (AMV) center was characterized primarily by mafic to
intermediate, effusive volcanism and deposition of primary eruptive products and volcaniclastic
sediments in coastal plain and marginal marine environments along the Western Interior Cretaceous
seaway. The AMV succession consists of sequences of lava flows and associated intrusive and
sedimentary rocks, including sequences of coarse-grained volcaniclastic deposits interbedded with
fine-grained fluvial deposits. Sedimentary rocks are dominated by pebble to boulder, matrix- and
clast-supported conglomerates and stratified, graded and massive sandstone and mudrock units.

This study applies delineation of lithofacies and lithofacies assemblages to define sedimentary
transport processes and depositional environments that typify AMV volcaniclastic apron and
intertonguing foreland basin deposits. Sedimentary rocks were divided into lithofacies, based on
texture, grain size, fabric and geometry, and lithofacies assemblages, groups of lithofacies produced by
common flow types and sediment support mechanisms. Five main flow types were recognized in the
AMV succession: tidal currents, normal or dilute stream flow, hyperconcentrated flow, debris flow and
lava flow. Associations of lithofacies assemblages are characteristic of particular depositional
environments: lava flow and tidal current assemblages comprise tidal flat deposits of the coastal plain
environment; normal or dilute stream flow and hyperconcentrated flow assemblages comprise deposits
of the braidplain environment; and debris flow and hyperconcentrated flow assemblages comprise
deposits of the volcaniclastic fan environment.

Late Cretaceous volcanic activity in western Montana induced significant changes in foreland basin
depositional processes which are recorded by volcaniclastic sequences of the AMV center.
Sedimentary deposits and primary igneous rocks of the AMV volcaniclastic apron were deposited in
tidal flat, braidplain and volcaniclastic fan environments that record progradation of the volcaniclastic
apron into the retroarc foreland basin. The lateral and vertical distribution of lithofacies assemblages
record depositional processes in proximal, medial and distal regions of the volcanic center and
distinctive lateral changes in sedimentation that correspond to distance from the volcanic source area.
The lithofacies architecture of the AMV volcaniclastic apron and intertonguing foreland basin deposits
is distinguished by widespread intereruptive sedimentation, dominated by debris flow and
hyperconcentrated flow deposition, in response to denudation of the volcanic center. 
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