Analysis of the Chalky Buttes Member




Overview




tigraphy

Generalized North Dakota Stra

Hoganson (1986)
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Cobbles of the Chalky Buttes
Member
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What we want to Determine




Analytical Methods
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* Anigneous rock that |
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Volcanic Porphyry
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So what are the Volcanic Porphyries?

Rock history




X-Ray Diffraction
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X-Ray Diffraction
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X'Ray DiﬁraCtiOn Klein and Dutrow (2008)
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Phase Diagram
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Petrographic Microscope

* Phenocrysts

— Nepheline-(Na,K)AlSiO,
b * Uniaxial (-)

— Orthoclase-kaAlsi,o,




Implications

XRD data and petrographic
microscope




So what are the Volcanic Porphyries?

* Hoganson (1986)
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Is the Sediment Related to the
Phenocrysts?

e

e Methods




Sediment Composition
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Sediment Composition
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Are they related?




What was the Depositional
Environment?

e

* Mode of transport
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Mode of Transport

Braided river




http://gsc.nrcan.gc.ca/landscapes/details




Binocular Microscope
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Criteria for Source of Cobbles
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Stone (1973)
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AGE STRATIGRAPHIC UNIT LITHOLOGY
Quatemary drift, alluvium, colluvium
unconformity
2 tuffs, breccias, and other volcaniclastic rocks;
§ Absarcoka Volcanic Supergroup flows, dikes, sills, and stocks; generally
3 Tertiary andesitic/dioritic
{(Eocene)
Crandall Willwood Fo ation c9nglomerate clay, §andstone, and
Conglomerate (cas®) with carbonate shale; thick conglomerate
(west) clasts at base
unconformity
Cretaceous seven formations sandstone, shale
o Jurassic three formations shale, sandstone, limestone, gypsum
=}
g Triassic Chugwater Formation red siltstone, shale, sandstone
Dinwoody Formation silistone, gypsum, dolomite
Permian Park City Formation limestone, dolomite, chert, shale
Pennsylvanian Tensleep Sandstone quartzose sandstone
Amsden Formation shale, siltstone, limestone, dolomite
Mississippian
PP Madison Limestone
Three Forks Formation dolomite, shale, limestone
Devonian
Jefferson Dolomite
Beartooth Butte Formation siltstone, limestone
unconformity
§ Ordovician I Bighorn Dolomite I
=3
E Heart Mountain detachment horizon (2 m above base of Bighorn Dolomite)
Snowy Range Grove Creek Member
Formation shaile, flat-pebble conglomerate
Pilgrim Limestone
Cambrian Park Shale
Gros Venure Meagher Limestone
Group
Wolsey Shale
Flathead Sandstone quartzose sandstone
unconformity
g e -
= ARCHEAN granitic rocks, gneiss
5
8
an

Figure 4. Rock units present in the Clarks Fork area (after Pierce, 1965).
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(Carson et al, 1997)




Conclusions




Future Research
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What is your question, ANDY?




Other Questions?
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