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Stanolind Oil & Gas Co.
Gelsinger  1

T. 20 N., R. 7 W., sec. 32
25049050060000
ELEV_KB = 4,364’

Anaconda Company
BLOOM         1

T. 20 N., R. 3 W., sec. 29
25013050280000
ELEV_KB = 3,847’

Pure Oil
VAN EGMOND    1

T. 19 N., R. 12 E., sec. 34
25027051140000
ELEV_KB = 3,783’

Pure Oil
Walter Wichman  1
T. 16 N., R. 16 E., sec. 7

25027050860000
ELEV_KB = 3,763’

Youngblood, L.S.
SHANION-CROSS 1
T. 16 N., R. 22 E., sec. 7

25027050840000
ELEV_KB = 3,839’

Exxon Corporation
DELANEY       1

T. 17 N., R. 24 E., sec. 17
25069053080000
ELEV_KB = 3,163’

Conoco Inc.
WHITTIER      1

T. 16 N., R. 27 E., sec. 27
25069052790000
ELEV_KB = 2,950’

The California Company
C. PETERSON 1

T. 15 N., R. 30 E., sec. 13
25033050980000
ELEV_KB = 2,999’

Atlantic Richfield Company
SALZGEBER  1-32

T. 15 N., R. 35 E., sec. 32
25033210710000

Stanolind Oil & Gas Co.
NP-F          1

T. 18 N., R. 43 E., sec. 29
25033051110000
ELEV_KB = 2,613’

Shell Oil Company
NPRR    21-33-B

T. 22 N., R. 48 E., sec. 33
25055050260000
ELEV_KB = 2,470’

Abraxas Petroleum Corporation
Bellezza  1-24

T. 23 N., R. 53 E., sec. 24
25083218750000

McAlester Fuel Co
A.P. Burgess A1

T. 22 N., R. 56 E., sec. 4
25083050000000
ELEV_KB = 2,546’

Landtech Enterprises, LLC
Sun Beagle  1

T. 23 N., R. 59 E., sec. 17
25083050040000
ELEV_KB = 2,164’

ANR Production Co.
USA 14-25-111

T. 149 N., R. 104 W., sec. 25
33053012180000
ELEV_KB = 2,445’ELEV_KB = 3,446’ ELEV_KB = 2,417’

1  3 2 4 5 6 7 8 9 10 11 12 13 14 15

(Red River) (Madison, Red River)(Dawson Bay)

?

Log Scale
2 inches = 300 feet

No Horizontal Scale

Dry hole, plugged and abandoned

Dry hole, released as water well

Oil, plugged and abandoned

Oil, shut-in

Injection disposal

Well Headers
Operator
Wellname
Well Location
API Number

Elevation of kelly bushing

Well Symbol (Producing formation)

Carbonate (predominantly dolomite)

Evaporite (predominantly anhydrite)

Evaporite (predominantly halite)

Nonmarine

Conglomerate

Sandstone

Siltstone, mudstone, claystone

Carbonate

Marine

Sandstone, conglomerate

Siltstone, mudstone, claystone, shale 

Carbonate (predominantly limestone)

SEDIMENTARY ROCK

Correlation line

LEGEND

Significant regional unconformity or its correlative conformable surface 
Unconformity or its correlative conformable surface
Jurassic unconformities modified from Pipiringos and O’Sullivan (1978) 4J2, J3

Caliper log

Spontaneous Potential (SP) and Resistivity (R) log curves
Gamma Ray (GR) and Neutron (NEUT) log curves

Sonic logDT

SP, R

CAL
GR, NEUT

Tentative correlation of formation subdivisions

??

?

Correlation line, uncertain
Correlation of formation subdivisions

1. Section MR4–MR4' 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 from those shown on the Northwest Geologic Survey’s well log images.

2. 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). Age designations for
well #1 also from Vuke and others (2007). Stratigraphic nomenclature and age designations for well #15 in North Dakota are from Murphy and others (2009). Some of the stratigraphic units from well #15 were
correlated with units in wells to the west. Other informal names commonly used in the petroleum industry are in quotes.

Age designations on either end of the cross section correspond to the nearest well only. Correlations between are based on physical correlation and relative to the datum.

3. Sources of well log data: Northwest Geologic Survey (NWGS) log images are from the Montana Geological Society (https://mtgeo.org/resources/nwgs-projects/); other log images are from MJ Systems Inc.,
Calgary, Alberta, Canada (https://www.mjlogs.com/) and the North Dakota Oil and Gas Division (https://www.dmr.nd.gov/oilgas/). NWGS logs include geophysical logs and lithologic columns. Lithologic
symbols are from the American Stratigraphic Co. and Canadian Stratigraphic Co. Lithology descriptions from the original NWGS logs are not shown.

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.
Sweetgrass Arch—broad north–south-trending structural arch extending from north of the Little Belt Mountains into Canada.
Big Snowy Trough—east–west structural depression in central Montana during the Late Mississippian (Meramec-Chester time).
Cat Creek fault zone—NW–SE-trending fault zone approximately coincident with the northern boundary of the Big Snowy Trough and periodically active since Proterozoic time. Displacement along the  

fault was down to the south during the Late Mississippian; current displacement (south side up) occurred during the Laramide orogeny in early Tertiary. 
Williston Basin—intracratonic structural and sedimentary basin centered in western North Dakota and active since early Paleozoic time.

6. West of the Sweetgrass Arch axis, the Madison Group is composed of the Allan Mountain Formation (correlative with the Lodgepole Fm.) and the Castle Reef Formation (correlative with the Mission Canyon
Fm. and Charles Fm.). The Sun River Member is the upper part of the Castle Reef Formation and is partly equivalent to the Charles Fm. of central and eastern Montana. In the subsurface, the Sun River is treated
as a formation that overlies the Mission Canyon Formation.

7. The Vanguard Formation (Canadian stratigraphic nomenclature) is partly equivalent to the Swift Formation of Montana. A wedge of sandstone in the Swift Formation thins westward from the Williston Basin
and is typically called the “Middle Vanguard Sandstone (Ss.)” in the petroleum industry.

8. Members of the Blackleaf Formation apply only to wells #1 and #2. Direct correlation with the members of the Thermopolis Formation is not implied.

9. In central Montana, the Amsden Group comprises, in ascending order, the Tyler, Alaska Bench (limestone), and Devils Pocket (dolomite) Formations (Maughan and Roberts, 1967).

In North Dakota, the Minnelusa Group comprises, in ascending order, the Tyler, Amsden (includes both limestone and dolomite members), and Broom Creek Formations (Murphy and others, 2009). The Broom
Creek Formation is interpreted to be absent in well #15.

However, in subsurface usage by the petroleum industry, the terms “Minnelusa” and “Amsden” have been variably applied to the Pennsylvanian carbonates that overlie the Tyler Formation in the Williston
Basin. Commonly, “Minnelusa” has been used for the upper dolomites and “Amsden” for the underlying limestones.

10. The Nesson and Piper Formations of Montana are combined as the Piper Formation in North Dakota (Murphy and others, 2009).

11. Nomenclature for the interval between the top of the Fall River Formation (Dakota) to the top of the Mowry Formation varies (see Condon, 2000). Surface stratigraphic units of Vuke and others (2007) are the
Thermopolis, Muddy (Newcastle), and Mowry Formations (e.g., right of Well #13). In the subsurface, the U.S. Geological Survey, North Dakota Geological Survey, and the petroleum industry refer to the shale
below the Muddy (Newcastle) Formation as the Skull Creek Formation. Porter and others (1997) and some oil and gas workers treat the Skull Creek shale, the Muddy sandstone, and the Shell Creek shale (lower
part of the Mowry) as members of the Thermopolis Formation (e.g., right of Well #9). Note that Thermopolis Formation nomenclature shown adjacent to wells #9 and #13 do not imply strict usage at those
locations, but are only representative of the variations in nomenclature.
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