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ABSTRACf

More than 1500 thin-sections from 73 wells in the North Dakota

part of the Williston Basin were searched for their foraminiferal

content. This thin-section survey of the Bottineau, Tilston,

Frobisher-Alida, and Ratcliffe intervals yielded more than 700

identifiable foraminifers assigned to 26 species.

Most of the Madison foraminifers of the Williston Basin can be

placed in one of two superfamilies, the Tournayellac1a and the

Endothyracea. The Bottineau and T11ston intervals yielded more

specimens from the superfamily Tournayellacea while the

Frobisher-Alida and Ratcliffe intervals yielded more specimens from

the superfamily Endothyracea.

The foraminifers occurred in irregular stratigraphic zones

The Bottineau and Tilston intervals each had two zones of

foraminiferal occurrences. The foraminifers of these intervals were

found only in the north-central part of North Dakota in Bott1neau,

Renville, and Pierce counties. The lower one-half of the

Frobisher-Alida interval yielded no identifiable foraminifers. With

the exception of NDGS well 4097 in Ward county, all identifiable

foraminifers were found along the Nesson anticline. The Ratcliffe

interval yielded foraminifers from the lower one-half of the

interval and had a greater geographic distribution than any of the

other intervals

Mississippian foraminifers from the North Dakota part of the

Williston Basin were applied to the biozonation scheme of Mamet and

Skipp. Foraminifers found in the Bottineau interval are

x



characteristic of Biozone 7 and are of early Osagean age.

Foraminifers found in the Tilston interval are characteristic of

Biozone 8 and are middle Osagean in age. Biozone 9 was not

recognized in the North Dakota part of the Williston Basin. The

upper one-half of the Frobisher-Alida interval and the lower part of

the Ratcliffe interval contain foraminifers from Biozone 10 that is

earliest Meramecian in age. Biozone 11 was not recognized in this

study but may exist because some of the species found in the

Ratcliffe interval may belong to either Biozone 10 or Biozone 11.

The Mississippian foraminiferal fauna in North Dakota has many

similarities with faunas from the Mississippian rocks of the Western

Cordillera. It is often less diverse than those faunas reported

from the western United States and Canada but is useful for

biostratigraphic zonation.
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INTRODUcrION

Rocks of the Madison Group (Mississippian) in the subsurface of

the Williston basin are a complex series of carbonates and

Following the discovery of oil within the Madisonevaporites.

Group, much has been done to further our understanding of the

depositional and diagenetic history of these rocks. This is a study

of the foraminiferal fauna contained within the rocks of the Madison

Group in North Dakota.

The purpose of the study was to locate, identify, and

illustrate foraminifers in rocks of the Madison Group in the North

Dakota portion of the Williston basin that covers approximately the

western two-thirds of North Dakota (Fig. 1). This was accomplished

by using thin sections taken from cores recovered during the

drilling of wells (Fig. 2) in North Dakota.

The Williston basin is a large intracratonic basin covering an

area of approximately 129,500 square kilometers (50,000 square

miles) in North Dakota, northern and central South Dakota, eastern

Montana, southern and central Saskatchewan, and southwestern

The basin contains a thickness ofManitoba (Sandberg, 1962, p. 8).

approximately 16,000 feet (4875 m) of sedimentary rocks (Gerhard and

others, 1982, p. 990) representing every Phanerozoic period (Carlson

and Anderson. 1965).

The Williston basin was a discrete basin by Middle to Late

Ordovician with mainly carbonate deposition in the Paleozoic

1
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Figure 1. Outline and location of the Williston Basin. The basin
outline. from Laird (1956). is based on the zero elevation of
the Cretaceous Dakota Group. The cross-ruled area shows the
extent of the rocks (Heck. 1979. p. 2) of the Madison Group in
the North Dakota part of the Williston Basin.
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Figure 2. Hap showing the location of the wells used for this
study as well as the eastern erosional limit of the rocks of
the Madison Group. Wells are designated by the North Dakota
Geological Survey (NDGS) well number.
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and mainly clastic deposition in the Mesozoic and Cenozoic (Gerhard

and others, 1982). leFever and others (1987, p. 32), Lochman-Balk

and Wilson (1967), and Nisbet and Fowler (1985) indicated the

formation of the basin was much earlier than Middle Ordovician. In

the latter study it was suggested that subsidence was taking place

throughout the Cambrian wheras leFever and others (1987, p. 32)

thought the beginning of Williston Basin subsidence to be no later

than late Tremadocian and perhaps even earlier.

Laird and Folsom (1956) indicated that the anticline was formed

by vertical uplift in the basement rock. Gerhard and others (1982,

p. 993) thought that sedimentation and structure of the the basin

were controlled by movement of basement blocks that

The history of thestructurally defined in pre-Phanerozoic time.

Nesson anticline was begun with uplift in the Precambrian.

Subsequently, lower Deadwood sediments were deposited around, but

not over. the crystalline core of the anticline (Gerhard and others.

1982, p. 1000). Gerhard and others (1982) place a

north-south trending fault on the west flank of the Nesson

anticline. Laird and Folsom (1956) and Gerhard and others (1982)

cite the abrupt changes in thickness of strata across the structure

as indications of the fault.

During Mississippian time, subsidence in the basin increased

and there was an increase in sedimentation which allowed

approximately 760 m (2500 feet) of carbonates and evaporites to

accumulate in the Williston Basin (Carlson and Anderson, 1966). Sea

level was rising during deposition of the earliest rocks of the

Madison Group, the Lodgepole Formation, with ma~imun trasgression
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occurring near the end of deposition of the Lodgepole (Gerhard and

others, 1982, p. 997). Mission Canyon sedimentation indicates a


























































































































































































































































































































































































































































































