
Petrogenesis of Eocene calc-alkaline magmatism at Electric Peak and Sepulcher Mountain, Absaroka
Volcanic Province, Montana and Wyoming
by Charles Roger Lindsay

A thesis submitted in partial fulfillment of the requirements for the degree of Master of Science in
Earth Sciences
Montana State University
© Copyright by Charles Roger Lindsay (2002)

Abstract:
Electric Peak and Sepulcher Mountain represent the well-exposed intrusive and extrusive components
of an early Eocene eruptive center in the Absaroka volcanic province of Montana and Wyoming.
Geological field relationships, petrographic analysis, and mineral and whole rock geochemical
compositions were used to investigate the petrogenesis of this eruptive center. The Electric Peak stock
has an outcrop area of ~lkm3 and consists of six intrusive phases ranging in composition from quartz
diorite to granite, representing multiple intrusions of compositionally distinct magmas. Stratigraphic
constraints and Al-in-hornblende geobarometry indicate that these magmas stalled and solidified at a
depth of ~3 km. Lava flows and dikes at Sepulcher Mountain are basaltic-andesitic to rhyolitic in
composition and silicic rocks are peripheral to mafic rocks. Collectively, intrusive and extrusive rocks
represent a medium- to high-K, calc-alkaline, comagmatic suite. Important geochemical characteristics
of these rocks include high Ni and Cr concentrations in andesitic and dacitic rocks, lower rare earth
element concentrations in evolved rocks relative to more mafic rocks, non-uniform Sr and Nd isotopic
ratios, and strong relative depletions in high field strength elements relative to large ion lithophile
elements. Although petrographic evidence permissive of magma mixing is limited, quantitative
petrogenetic modeling demonstrates that intermediate composition rocks are hybrids formed by mixing
of variably fractionated and contaminated mantle-derived mafic magmas with diverse composition
crustal-derived silicic magmas and their differentiates. Chemical compositions indicate that mafic
magmas were derived from ancient, enriched lithospheric mantle and that silicic magmas represent
partial melts of amphibolitic crust leaving restites with variable modal mineralogy. The significance of
these results is that a considerable crustal component was involved in generating Eocene calc-alkaline
magmas in the Absaroka volcanic province. 
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