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GEOLOGY OF THE NORTH UNIT
THEODORE ROOSEVELT NATIONAL MEMORIAL PARK
By WiLsoxn M. Lamp, State Geologist

Abstract

The North Unit of the Theodore Roosevelt National Memorial Park
is at the edge of the glaciated portion of the Missouri Plateau. Because
of this situation there are a number of interesting drainage changes
which have taken place in and nearby the Park. These changes and
their influence on the topography of the Park area are considered in
some detail.

The geologic processes responsible for the formation of various
land forms are described. Several diagrams and photographs illustrating
the drainage changes and the geologic processes at work in the Park are
included.

A list of references for further reading is appended at the end
of the report. A road log describing the geologic features to be seen
along the roads of the Park is also given. A short statement of the
more interesting historical highlights of the region is included.

Location of the Park

The Theodore Roosevelt National Memorial Park was established by
an Act of Congress April 25, 1947. The Park erected by that original
act was extended by Acts approved in 1948. At the present time, it
consists of 65,648.50 acres of federally owned land on three separate
units. One of these is near Medora which has been covered by another
report," another near Watford City and the Elkhorn Ranch site about
midway between the two along the Little Missouri River. This report
deals with the unit near Watford City which is known as the Theodore
Roosevelt National Memorial Park-North Unit. It is located largely in
the southern part of T. 148 N., Rgs. 99 and 100 W., and in the northern
part of T. 147, Rgs. 99 and 100 W. U.S. Highway 85 passes along the
east side of the park area with the park entrance about 15 miles south
of Watford City.
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Purpose of this Report
This report is written so that the visitor may gain some appreciation
of the geology and the history of this beautiful Park. To do this it has
been found necessary to tell something of the general geology of the
area of which this Park is a part. A few paragraphs are also given
describing some of the geologic processes which have been important in
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the formation of the land forms which you will see about you. The
road log is appended to give you some idea of things to look for as you
travel along the roads of the Park.

There are a number of points of historic interest included within
the boundaries of this North Unit. A short statement should be made
relative to these items as they too, add to the interest of the visitor.

On figure 2 you will see some of these points of historic interest
noted. Also included are some other interesting places such as the Long
X trail along which those spending more time in the Park will want to
hike to get better acquainted with this region.

The Long X nature and hiking trail was named for the Long X
Ranch which lies about three miles north of the start of this trail. The
Long X Ranch was the end of the trail for the cattle drives in 1883
and 1884 which started in Texas and ended in this area.

Those of the readers who are familiar with the history of Theodore
Roosevelt and his ranching activities in the Badlands area will remember
the episode of the stolen boat. In the early spring of 1886 some thieves
stole Roosevelt’s boat from its moorings near the Elkhorn Ranch some
distance upstream (south) from the North Unit. After the discovery
of the theft, Roosevelt and two of his ranchhands, Sewell and Dow,
constructed another boat and set off down the river in pursuit of the
thieves. On this trip they camped in what is now the North Unit
although the exact place of camping is not known. Some of the early
settlers in this area tell of a rock near the river bank which bore
Roosevelt’s initials. The thieves were finally overtaken and captured
near the mouth of Cherry Creek about 12 miles east of the North Unit.
The mouth of Cherry Creek can be located on Plate I of this report.

The Indians were naturally the first inhabitants of this area and
remains of an encampment are known across the river from the Squaw
Creek campgrounds. This was supposed to have been the site of a
Gros Ventre camp site. The Badlands were a favorite camping place
for the Indians as there was plenty of shelter and firewood to say
nothing of the availability of cottonwood bark to feed the horses when
all other available feed was covered by the snow. Game also was more
abundant in the Badlands. However about this particular campground
relatively little is known as yet due to lack of detailed exploration.

On the south bank of the river on the high plateau area over-
looking the Park are what are called tepee rings for want of a better
term. These are rings of stones about the same size placed roughly
in a circle. It is supposed that they were placed there to hold down
the skins making an Indian tepee but because of their scattered distribu-
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tion and rather unlikely situation as a place to camp there is some doubt
if this is the entirely correct interpretation.

Also on the south bank of the river near the edge of the plateau
are pits which were apparently dug by the Indians for the purpose of
catching eagles. These are therefore known as eagle pits. They were
used by the Indians probably in somewhat the following fashion. The
pit was dug and covered with sticks and branches making a sort of
camouflage. Bait in the form of a live rabbit was placed on top to
attract the eagles. When the eagle lighted on the bait he was caught by
the Indians crouching inside the pit.

The Indians would catch the eagle by the legs and pull some of the
tail feathers out for use in his war bonnet. Eagles feathers were much
prized for this purpose and the scratches and other assorted wounds
obtained in catching the eagle were regarded as a small payment to
make if the catch was successful. Eagle feathers were much in demand
for the war bonnets and in addition to the decoration he obtained from
the feathers, the Indian was also more respected for the bravery he had
shown in obtaining the feathers in the first place.

To the north of the Squaw Creek campground in the rough terrain
bordering the cliffs making the side of the valley is the unmarked grave
of “Scrap Iron Bill” Bryant, a cousin of the famous poet William Cullen
Bryant. He operated a sawmill in the arca where the campgrounds now
are located from about 1912 to February 1915 when he died. The spot
where he is buried is one chosen by himself before he died as he loved
the country so much he wanted to be buried there. The spot which he
chose is one which is unlikely to be disturbed by wild beast, man or
the advance of civilization as was his wish.

Regional Geologic Setting of This Area
Originally, this area is a part of the Missouri Plateau. According to
Fenneman® “the Missouri Plateau comprises all that part of the Great
Plains province which lies north of the High Plains to an undetermined

boundary in Canada. Its southern limit is the Pine ridge. . . well
shown on the geological map because of the high formations which
underlie the High Plains of the south are absent in the north . . Along

its eastern boundarv the Missouri Plateau is itself being consumed by
the gr’ldual westward spread of the Central Lowland. Here the two
provinces, Central Lowland and the Great Plains are separated by an
indefinite escarpment.

A good description of the northern Great Plains is given by William
C. Alden* “The Northern Great Plains rise gradually westward from

2Fennemen, N. M., Physiography of the Western United States, McGraw Hill Book Company.
New York, p. 61, 1931.

3Alden, William C., Physiography and glacial geology in eastern Montana and adjacent areas.
U. S. Geological Survey Prof. Paper 174, P. 3, 1932,
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altitudes between 1800 and 2400 feet above sea level on the Coteau du
Missouri, east of the Missouri River in North Dakota to 5000 or 6000
feet at the foot of the Rocky Mountains. The Rocky Mountain front in
general rises above the prairies, and a short distance back from the front
are peaks rising to altitudes of 9000 or 10,000 feet in Glacier National
Park and 11,000 to 13,000 feet or more in The Big Horn Mountains and
the rugged region north and east of Yellowstone Park. 1In this
connection, attention may be called to the fact, which is probably already
familiar to many, that the country east of the mountains, though known
as the northern Great Plains is far from being smooth, flat SllldeO It is
true that there are some flat tracts and large gently rolling areas. And
that to an observer on a high point in the mountains, the whole vast
plain looks as flat as a floor in contrast with the boldness of the mountain
ridges. This impression is, however, due to the fact that the features
are much smaller and lower than the mountains and that the details are
lost in the hazy distances. Particularly, outside of the drift covered part
of the plains — that is, in most of the plains regions south and west
of the Missouri River there are large areas of very rough country. Typical
badlands occur in the breaks along the Missouri and Yellowstone Rivers,
where there is deep and thorough dissection, and in the larger inter-
stream tracts ridges rise in places 500 to 1500 feet above the valley
bottoms, with many bold cliffs and picturesque towers and pinnacles,
especially where the eminences are capped with sandstone.

“The Missouri and Yellowstone Rivers flow for the most part in
rather narrow young valleys bordered by lines of abrupt bluffs 100 to
several hundred feLt in helght In many places on the Missouri River
below Great Falls, Marias River, the Teton, the lower Musselshell, and
the Little Missouri the inner valleys are narrow gorges approached with
difficulty except on the main graded roads”.

The section of the Missouri Plateau in which the North Unit of
the Theodore Roosevelt National Memorial Park is found is that portion
of the Missouri Plateau which has been glaciated. The glacial effects
of this area are not particularly evident from the standpoint of glacial
deposition, but the glacier did make marked changes in the drainage
of this area which, in fact, is the backbone of the story of the recent
geology of the Park area. Here and there in the Park area are found
evidences of the former glacier. These include small amounts of glacial
drift as well as glacial erratic boulders consisting of rocks foreign to
this area. However for the most part, deposition of glacial materials
can be disregarded in this area as the amount of the material is relatively
small.
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Geology

This area, geologically speaking, is near the center of the famous
Williston Basin. This is an area of down-sinking which has progressively
sunk lower and lower during most of the geologic time since the end of
the Pre-Cambrian which was roughly 500 million years ago. (See Table I)

This down-sinking was a very slow process, however, and would
not be perceptible to the human eye had anyone been there at the time.
As the area sank, it became more and more filled with sediments. Most
of these sediments were washed into this basin from highlands located
to the north, northeast, and perhaps at times to the west. Greatest
amounts of down-sinking took place during the Ordovician, Devonian,
Mississippian, and probably Cretaceous times. The down - sinking
probably continued even into the Tertiary period, most notably in the
Paleocene, although the effects of the down-sinking are not so well
known and not so easily noted in this latter-named period.

In all, a total of greater than 15,000 feet of sediments, most of them
shallow-water deposits or continental deposits were laid down in the
Williston Basin. The last sediments that were deposited, namely those
of the Paleocene period, are, in this area, entirely continental in origin.
There were some beds of marine origin deposited during the Paleocene,
but they are exposed to the east and southeast of the area of this report.
It is the beds of the Paleocene period which should be described most
fully, as these are the sediments which one can see in the Park area
proper.

These beds have been named the Tongue River formation from
the Tongue River in Montana. This is one of the formations of the Fort
Union group. Formations which immediately overlie and underlie the
Fort Union group are as follows:

Cenozoic Era
Eocene Period
Golden Valley formation
Paleocene Period
Fort Union group
Tongue River formation
Sentinel Butte member
Cannonball - Ludlow formations
Mesozoic Era
Cretaceous Period
Hell Creek formation

The beds of the Tongue River formation have been previously
noted as all non-marine or continental in origin. They were deposited
on land, probably when this area was considerably lower in elevation
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than it is now. Very likely, at the time of deposition of these beds,
this area was not far from sea level. Probably if we could trace them
eastward and if the deposits were still in existence, we might conceivably
trace them into a marine formation. This is, of course, something that
we will never know as the marine beds, if they were ever present, have
been eroded away.

These beds were deposited on what can be called an alluvial plain
which sloped eastward from the then newly-formed Rocky Mountains.
On this alluvial plain, there were many rivers wandering back and forth
depositing sediments here and there. From time to time, certain portions
of the area became shut off from deposition by streams and great swamps
developed in which trees and other plants grew. As these trees and
plants died, they fell into the swamp where they were later turned to
lignite by partial decomposition by bacteria and the pressure of over-
lying sediments. As the streams continued to flow to the sea, more and
more sediment was deposited on this area until probably a total thick-
ness of greater than 1000 feet of sediment now called the Tongue River
formation was deposited. These strata consist largely of fine-grained
sands, shales, clays, lignites, and some bentonitic clays.

Ficure 4
View of the section measured for Figure 3.
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The Tongue River formation the North Unit is represented entirely
by the Sentinel Butte member which is the upper part of the Tongue
River formation. The Sentinel Butte is characterized by being darker in
overall color and having fewer lignites than the remainder of the Tongue
River formation. With fewer lignites to burn, there are consequently
fewer “scorias” and thus the red color is not as prominent in the North
Unit as it is in the South Unit of the Park where the lower portion of the
Tongue River which contains more lignite beds is exposed.

At the same time that this material was being deposited on this
alluvial plain near the sea, there were volcanos erupting to the west
in what is now the present-day Rocky Mountains. These volcanos threw
out a tremendous amount of ash and other materials which settled down
to earth far to the east of the volcanos themselves. These volcanic
materials gave rise to the types of clays which we classify as bentonitic
or swelling clays.

There are several different strata in the Sentinel Butte member in
the North Unit which deserve description because they are so prominent-
ly displayed. Undoubtedly, the most spectacular bed in the Park is

Ficure 5

View of the “Big Blue” bentonitic clay bed in the NW/4 Section 25, T. 148N,
R. 100W. Note how the clay has “flowed” down hill when it was wet.
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the blue bentonitic clay prominently displayed below the first observation
point after leaving the Squaw Creek Campground. This bed can be traced
with the eye for miles up and down the river and for some distance to
the north. Because it is bentonitic, it is plastic and when wet “flows”
down hill. Numerous places can be seen on the sides of the buttes
where this “flowage™ has taken place. This clay is very sticky when wet.
When it dries, the surface of the clay shows a characteristic palygonal
cracking due to the weathering which is frequently found in bentonitic-
type clays. This clay has been locally spoken of as the Big Blue Bed.

Above the Big Blue are two other yellow—or buff-colored beds
separated by a slightly darker shale. These yellow beds are siltstones
and silty clays and like the blue clay underlying them, they too can
be traced with the eye for long distances.

Toward the top of the buttes is one of the more prominent red
beds of the area. This is a “scoria” formed when the underlying lignite
burned and baked sands and clays above it. As there are fewer large
lignite beds in the North Unit, there are consequently fewer “scorias”.
It should be noted that this is incorrect geologic usage of the term
“scoria”, but it is used locally for the beds described above. True
scoria is an igneous rock.

Other interesting features in the Park are the sandstone concretions.
These might be readily mistaken for fossil logs. In most cases they are
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not fossils, but are simply hard sandstone beds usually in the form of
elliptical, round, or irregularly-shaped masses. The formation of these
particular concretions is not entirely clear. However, it seems that very
likely the formation is due to the deposition of some cementing material
usually calcite or other limey material around the sand grains. Perhaps
the reason why this limey material was deposited irregularly instead
of uniformly, is that these particular zones of sand were originally more
permeable and allowed the water to pass through them more readily.
Therefore, as the water passed through these zones, readily, it may have
deposited material which it was carrying in solution, cementing the
sands in these spots more readily than elsewhere where the water was
not passing so freely. In any event, the concretions make rather inter-
esting sights on the sides of the buttes.

Evidences of the life of this particular area during the time of
the deposition of these rocks can be seen in the plant fossils as well as
the gastropod and pelecypod shells which are found scattered here and
there in the rocks in the Park. There are relatively few of these fossil-
bearing localities readily found.

Physiography

In order to understand the scenery you see about you in the North
Unit, it is necessary to call upon your imagination extensively. Most
of the land forms you see about you are very young, geologically
speaking.

Going back to the Pliocene which was about 1,000,000 years ago,
this area was a broad rolling plain much like that you can see now in
the uplands west and north of the North Unit of the Park. On this
surface were somewhat higher hills forming drainage divides. One of
these old divides is represented by the present day Killdeer Mountains.
On this old surface were numerous streams of which the biggest in this
area was the Little Missouri.

Now let us set the scene for the beginning of many drainage
changes. The Killdeer Mountains were a drainage divide with streams
flowing west from it to join the Little Missouri and streams flowing
east to join some streams (including possibly a pre-glacial Missouri
River), the exact courses of which are not now known. The Little
Missouri at that time was flowing northeastward past Watford City
to join the Yellowstone which in turn flowed northward to join the
Big Missouri near Crosby. From near Crosby the combined streams
flowed northeastward toward Hudson Bay. This level of the Little
Missouri and its tributaries as well as the tributaries of various streams
flowing eastward at this time from the Killdeer Mountains make the
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present No. 4 terrace level. The gradient of this terrace level declines
east and west from the Killdeer area.

Then, at the end of the Pliocene and at the beginning of the
Pleistocene there was a broad regional uplifting of the land surface
causing renewed downcutting by the streams. This downcutting was
particularly active on the east side of the Killdeers with the result that
this stream (the Medicine Stone River) ate through, by headward
erosion, or lengthening its course by erosion at its headwaters, at a
narrow place in the divide at the present site of the Little Missouri
River course. Thus, this stream captured first the tributaries of the
Little Missouri and finally the Little Missouri itself. At this time the
Little Missouri first began to flow in its present course. Probably, the
reason the stream on the east side of the Killdeers could cut more
rapidly was that it probably had the advantage of a steeper gradient and a
lower local baselevel and thus flowed faster which enabled it to downcut
more rapidly. The story of these drainage changes are somewhat more
complicated than herein described but the details are not entirely
necessary here. The steps in the changes are outlined in the maps of
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