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1. Section MR3–MR3' (Montana Regional 3) 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 of the variations in stratigraphic nomenclature. The cross section datum is the Jurassic Swift Formation. Our formation top interpretations are based on lithologic descriptions, geophysical log 
signatures, literature review, and correlation with nearby wells. Where log response and lithologic descriptions appear to mismatch in depth, we picked tops based primarily on log character. As a result, our formation tops may differ slightly from those 
shown on well log images.

2. Sources of well log images: Northwest Geologic Service (NWGS) log images were obtained from the Montana Geological Society (https://mtgeo.org/resources/nwgs-projects/); other log images were obtained from MJ Systems Inc., Calgary, Alberta, 
Canada (https://www.mjlogs.com/), the South Dakota Department of Environment and Natural Resources (http://cf.sddenr.net/sdoil/), and the Wyoming Oil and Gas Conservation Commission (http://wogcc.wyo.gov/). The NWGS logs were created by 
petroleum geologists in the 1950s and 1960s (https://mtgeo.org/resources/nwgs-projects/). They display geophysical logs and the geologists’ interpretation of lithology from core and drill cuttings. The colors and symbols used in the lithology columns 
for individual wells generally follow those of the American Stratigraphic Company (no longer in existence) and the Canadian Stratigraphic Company (https://canstrat.com). Lithology descriptions from the original NWGS log images are not shown.

3. For lithologic units that are also present at the surface in Montana, formation and member names follow those used by the Montana Bureau of Mines and Geology (Vuke and others, 2007). Stratigraphic nomenclature and age designations for well #15 
in South Dakota are from Fahrenbach and others (2010). Wyoming nomenclature is from Love and others (1993). Names commonly applied by the petroleum industry are in quotes. 

4. Jurassic unconformities (J2–J5) are modified from Pipiringos and O’Sullivan (1978).

5. Brief description of regional structural elements:
       Fold-thrust belt—Sevier-style fold and thrust belt of the Rocky Mountain foreland.
       Crazy Mountains Basin—Laramide structural basin bounded by the Beartooth Mountains to the south and the Big Belt Mountains to the north. The basin contains about 30,000 ft of Phanerozoic sediment.
       Pryor Mountains Uplift—Laramide “hinged” uplift in south-central Montana comprising three major fault-bounded blocks. Fault blocks generally have steep, fault-bounded eastern scarps with west-facing dip slopes.
       Powder River Basin—NW–SE–trending intermontane structural basin formed between the Big Horn and Black Hills Uplifts and containing approximately 18,000 ft of Phanerozoic sedimentary rock. The northern part of the basin lies in Montana. 
       Black Hills Uplift —Laramide uplift centered in western South Dakota and extending into southeast Montana and northeast Wyoming. The uplift is cored by Precambrian rocks with a maximum structural relief of about 9,000 ft.

6. The slightly modified composite outcrop section from the northern Tobacco Root Mountains near Cardwell, MT was provided by Dr. Bruce Douglas of Indiana University (written comm.). The outcrop section is based on Samuelson’s (1984) 
illustration, compiled from the original stratigraphic sections of McLane (1971).

7. Although the Muddy Fm (Newcastle Fm in eastern Montana, Wyoming, and South Dakota) is correlated between wells in the subsurface, sandstone bodies of the Muddy/Newcastle are generally not continuous over broad areas. Geologic maps by 
Lopez (2000a, b, c, 2001) do not indicate the presence of Muddy Fm or equivalents in outcrop in this area.

8. Nomenclature for the interval from the top of the Fall River Fm to the top of the Mowry Fm varies (see Condon, 2000). Surface stratigraphic units of Vuke and others (2007) are, in ascending order, the Thermopolis, Muddy (Newcastle), and Mowry 
Formations. In the subsurface of northwestern South Dakota and northeastern Wyoming, the shale below the Newcastle Fm is referred to as the Skull Creek Fm (Fahrenbach and others, 2010; Love and others, 1993), and workers in the petroleum 
industry sometimes carry the Skull Creek name into the subsurface of Montana. It is also common for the petroleum industry to refer to the stratigraphic section from the top of the Fall River Fm through the lower part of the Mowry Fm as the 
“Thermopolis,” with informal subdivisions of “basal Colorado silt zone,” “lower Thermopolis shale,” “Muddy sandstone,” and “upper Thermopolis shale” in ascending order.

9.  In south-central Montana, Pennsylvanian rocks consist of the Amsden and Tensleep Formations; in southeastern Montana, northeastern Wyoming, and western South Dakota, Pennsylvanian rocks are part of the Minnelusa Formation (Maughan, 1975).

10. Minnekahta and Opeche are listed as formations in the stratigraphic column for South Dakota (Fahrenbach and others, 2010). They are considered members of the Goose Egg Formation in Montana, Wyoming, and U.S. Geological Survey nomenclature 
(Maughan, 1967; Fox, 1993).

11. In South Dakota, the type locality in the Black Hills is the Pahasapa Fm, but it is referred to as the Madison Fm in the subsurface (see Discussion in Fahrenbach and others, 2010).
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