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Well log lithologic symbols are original American Stratigraphic Co. or 
Canadian Stratigraphic Co. symbols.

1. Section MR5–MR5' is one of a series of regional stratigraphic cross sections across central and eastern Montana showing subsurface 
geology of the Mississippian through the Lower Cretaceous interval, intended to illustrate stratigraphic relationships between units and 
clarify some variations in stratigraphic nomenclature. Interpretations of formation tops are based on lithologic description, log signature, 
literature review, and formation tops data available from the Montana Board of Oil and Gas Conservation. The cross section datum is the 
Jurassic Swift Formation. 

  
2. Formation/member names and colors follow those used by the Montana Bureau of Mines and Geology with minor color additions. (Vuke, 

S.M., Porter, K.W., Lonn, J.D., and Lopez, D.A., 2007, Geologic map of Montana: Montana Bureau of Mines and Geology Geologic Map 
62 A-E). Informal names and names commonly used in the petroleum industry are in quotes. 

3. Jurassic unconformities (J2-J5) are modified from Pipiringos, G.N., and O’Sullivan, R.B., 1978, Principal unconformities in Triassic and 
Jurassic rocks, Western Interior, United States—A preliminary survey: U.S. Geological Survey Professional Paper 1035-A, 20 p.

4. Sources of well log data: Northwest Geologic Survey (NWGS) and Montana Bureau of Mines and Geology. Most of the well images are 
NWGS logs that include geophysical logs and lithology descriptions. To save space, the lithology descriptions were removed and only the 
lithologic columns remain for each well. Lithologic symbols are original American Stratigraphic Co. or Canadian Stratigraphic Co. 
symbols.

5. Thermopolis Formation nomenclature follows Porter, K.W., Dyman, T.S., Thompson, G.G., Lopez, D.A., and Cobban, W.A., 1997, Six 
outcrop sections of the marine Lower Cretaceous, Central Montana: Montana Bureau of Mines and Geology Report of Investigation 3. 

6. West of the Sweet Grass Arch in the Northern Disturbed Belt, Madison Group formation and member names used by surface geologists 
are the Castle Reef Formation (equivalent to the Mission Canyon Fm.) and the Allan Mountain Formation (equivalent to the Lodgepole 
Fm.). The Sun River Member is the upper part of the Castle Reef Formation and partly equivalent to the Charles Fm. in eastern Montana. 

7. The Vanguard Formation (Canadian stratigraphic nomenclature) is partly equivalent to the Swift Formation of Montana. A wedge of sand 
in the Swift Fm. thins westward from the Williston Basin and is sometimes referred to as the “Middle Vanguard Sand” in the petroleum 
industry.

8. The Sawtooth and Piper Formations are equivalent (Imlay, R.W., Rogers, C.P., and Hadley, H.D., 1948, Marine Jurassic formations of 
Montana: U.S. Geological Survey Oil and Gas Investigations Chart OC-32, 1 sheet). Although the name “Sawtooth” is sometimes applied 
to an upper sandy/limey facies as far east as the Bearspaw Mountains, we follow Nordquist and use “Sawtooth Fm” in the Sweet Grass 
Arch area and to the west, and use “Piper Fm” east of the Sweet Grass Arch (Nordquist, J.W., 1955, Pre-Rierdon Jurassic stratigraphy in 
northern Montana and Williston basin, p. 96–106 in P.J. Lewis, ed., Billings Geological Society Guidebook).

9. Members of the Blackleaf Formation shown to the left of well #1 are tops picks for well #1 only and are not intended to imply direct 
correlation to the members of the Thermopolis Formation. 
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