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Abstract

Recent 1:12,000-scale geologic mapping in the Big Brushy Canyon graben, eastern Big Bend Region shows folds and faults caused by three
deformation events; Early Cretaceous Chihuahua trough opening, Late Cretaceous — Tertiary Laramide shortening, and Tertiary — Quaternary
Basin and Range extension. The graben is located in the SW flank of the Black Gap graben, near the NE margin of the Basin and Range
Province. Mapping complements regional mapping by Moustafa (1988) and St. John (1966). Smart and others (2010) described a well-
exposed extensional fault-propagation fold within Big Brushy Canyon. Our compilation of detailed mapping by Angelo State University
students now covers 180 km? (70 mi®). Map areas show exposed Upper Cretaceous carbonate and minor siliciclastic rocks intruded by Tertiary
mafic sills and overlain by several Quaternary sediment map units. NW-trending monoclines, anticlines, and synclines are crosscut and
underlain by NW- and NNW-striking high-angle faults.

Four separate geologic maps are being compiled into a single map by using ESRI ArcGIS. Thin-section petrography improves map unit
descriptions. Stereographic projections prepared with Stereonet 10 software show fold and fault orientations. Discoveries made while
mapping include: a) several high-angle faults cross-cut older Quaternary alluvium, b) widespread boudins in Cretaceous Boquillas Formation
adjacent to Tertiary sills document forceful emplacement, c) map-scale drag folds adjacent to high-angle faults document normal slip, and d)
abrupt changes in thickness and rock type of Lower Cretaceous units may result from Early Cretaceous Chihuahua trough growth faults.
Overall, our geologic map, grid of cross-sections, and fold orientations shown on stereonets can explain Big Brushy Canyon monoclines as
extensional fault-propagation folds. Many monoclines could have an earlier history as Laramide reverse faults and even earlier Chihuahua
trough growth faults.
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