NORTH DAKOTA GEOLOGICAL SURVEY

Wilson M. Laird, State Geologist

Geologic Repont
Limestone Depasits

n

Stark County and Hettinger County,
North Dakota

by
Miller Hansen

REPORT OF INVESTIGATION NO. 8
GRAND FORKS, NORTH DAKOTA
1953

REPRINTED 1958




NORTH DAKOTA GEOLOGICAL SURVEY

Wilson M, Laird, State Geologist

GEOLOGIC REPORT ON LIMESTONE DEPOSITS
IN STARK COUNTY AND HETTINGER .
COUNTY, NORTH DAKOTA

by
Miller Hansen

Report of Investigation Number 8
1953
Reprinted 1958

Grand Forks, North Dakota



ABSTRACT

A.

B.

D,
E.

F.

TABIE OF CONTENTS

INTRODUC TION
l, Acknowledgements
2. Purpose of the investigation
3. Previous vork
i, ZLocation of areas

5. Geography and Topography
6. Methods of study

GEOLOGY

1. Deds underlying the White River formation
2. Beds overlying the White River formation

3. The
8o
be
c.
d.
e.
f,
g.
h,

YThite River formation, general statement
Name and definition ,
Occurrence '

Lithology

Thickness

Paleontology

Relation to adjacent formations
Correlations

Hisdorical interpretation

FROBLEMS OF DEVELOFMENT
l. Problems of Quarrying
2. Availability of Fuel and Water

OVERBURDEN AND QUANTITIES OF LIMESTONE AVAIIABIE

GEOLOGIC CONCLUSIONS

CGENERAL DISCUSSION CF MAPPED AREAS

Appendix A
Appendix B

Appendix C
Appendix D
Appendix E
Appendix F

Appendix G

Detailed location of areas

General discussion of areas sampled but
not mapped

Logs of test holes

Detailed Sections

Comments on ‘the Geologic Report by Oliver
Bowles

Natural Cement Possibilities by Oliver

Bowles
Bibliography

LIST OF ILLUSTRATIONS

Location Map No. 1

Location liap No. 2

Figure 1 Antelgpe Butte, geology and topography
Figuwre 2 Young Man's Butte, geology and topography

Figure 3 Antelope and Young Man's buttes, outline map

\l.l-'ll;; cussgﬁw\ommﬂﬁ O\ FwWwhn N g

) 2o
3 REE & & & &K

L\
o

of deposits, and geologic sections with analyses




Figuwe L . Bul'l. Butte, geology and topography

Figute 5 .Bull Butte, outline map of deposits .and geologic
sections. vith analyses . _

Figure 6 Colgrove Butte, geology and topography

Figure 7 -Colgrove Butte; outline map of deposits

Figure TA Colgrove Butte, geologic sections with analyses

Figure 7B Colgrove Butite, geologic sections with analyses .

Figure 7C Colgrove Butte, geologic sections with analyses

Figure 8 long Butte, geology and topography '

Figure 9 Long Butte, outline map of deposits, and geologic

_ sections with analyses _

Figure 9A Long Butte, geologic sections with analyses

Figure 9B ZLong Butte, geologic sections with analyses

Figure 10 School Butte, geology and topography

Figure 11 School Butte, outline map of deposits and geologio
sections with analyses .

Figure 12 Straight Butte, geology and topography

Figure 13 Straight Butte, outline map of deposits :

Figure I3A Straight Butte, geologic sectien with analyses

Figure 13B Straight Butte, geologic section with analyses

Figure 1y Areal correlations of . Tertiary sediments

Figure 15 Concrete, North Dakota, sketch map.of test
drilling, and sections with analyses

ABSTRACT

Areas of White River limestones of Oligocene age totaling
approximately two square miles were mapped on seven buttes of south-
westefn North Dakota. The limestone beds and the intercalated
calcareous clays were sampled -and sections vere measured at several
outcrops on each butte. Samples were also obtained by test drilling
on Colgrove, Long, and School buttes.

Tt is estimated that a total of 6,468,000 cubic yards of lime-
stone varying from 50% to 88% in calcium carbonate content are available
from the deposits on Colgrove and Long buttes. Total stripping of
overburden required is estimasted at 5,630,000 cubic yards. ‘

' Tn order to supplament previous sampling of Cretaceous beds, the - -
Niobrara formation was sampled at two locations west of Walhalla in
Pembina County,.

The North Dakota Research Foundation made chemical analyses of..
all the samples to aid in determining whether the deposits might be
used in the manufacture of cement.
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Purpose of the Investigation

The possibility of using the limestone beds of southwestern North
Dakota for the manufacture of cement has been considered for many yearse.
Accordingly, the State legislature passed a law in 1951 directing the
North Dakota Geological Survey to mske a survey and investigation of
limestone deposits in North Dakota, and to report on their findings to
the North Dakota Research Foundation. The law (1) is quoted below:

CHAPTER 34

: He B. Nos. 720
(Bubel, Lillshaugen, Einarson and Link)

SURVEY, ETC., OF FEASIBILITY OF
NORTH DAKOTA CLMENT PIANT

AN ACT

Making an appropriation to pay for a continuation of the survey and
investigation to determine the feasibility of establishing a
cement plant in the State -of North Dakota.

Be it Enacted by the legislative Assembly of the State of North Dakota: |

1. APPROFRIATION There is hereby appropriated out of any
moneys in the state treasury, not otherwise appropriated, the sum of
twelve thousand dollars, to pay for a complete survey and investigation
of limestone deposits in North Dakota by the North Dakota Geological
Survey. The state Geological Survey is diredted to repert on their
findings to the Norih Dakota Research Foundation which, in turn, will
present a report covering the technical and economic features of the
production of cement in North Dakota to the Thirty-third legislature
Assembly of the State of North Dakota, which report shall include all
factors bearing upon the location of a cement plant, access to natural
deposits needed for the manufacture and production of cement access to
transportation facilities, cost of construction of the plant, the best
type of production, marketing data, and any and all other informatiom
that will aid in determining the feasibility of establishing a cement
plan'b . )
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Approved Mh:ch 7, 1951 '

This investigation was undertaken to determine available yardages
and quality of the limestone deposits, and to obtain additional information
on the geology of the area. Later it was also decided to collect eclay
samples from outside the mapped areas to see if suitable deposits to
add to a proper cement mix were obtainable. _

Previous Work

In 1945 - Powers (2l) -conducted an investigation of limestone
deposits of Oligocens age in southwestern North Dakota. Powers mapped
the limestone outcrop at several buttes and in the Killdeer Mountains, .
estimated available quantities of limestone, and sampled the limestonse
beds at various locations. Ille'also sampled calcareous shales of
Cretaceous age in.the northeastern part of the state. '

In 1947 the North Dakota Geological Survey supervissed the drilling
of five test holes in the Cretaceous shales near Concrete, Cavalier
County, North Dakota. (See Figure 15) Samples were taken at’ two to
thres foot intervals and determinations for calcium carbonate were run
by McMillan and Hoeppner of the North Dakota Research Foundation.

Samples from each hole, selected chlefly on the basis of a
comparatively high calcium carbonate content, were analysed also for
silica, iron, aluminum, magnesium, and sulfur. For the purpose of
this report the determinations for calcium, silica, and aluminum are
the only results tabulated. "Figure 15 shows the location and top elevation
of these test holes, and the analyses of selected samples.

In the drilling, gray and yellow clays were penetrated near the
surface, and light to dark gray shales were found below the clays. (17)

In 1948 Thorsteinsson (28) mapped Colgrove Butte in Hettinger
County, North Dgkota, and estimated available limestone on the basis
of his study of chemlcal analyses of samplss for test holes drllled
on the butte.

In 1949 the North Dakota Research Foundation published a report (8)
in which the results of previous work are compiled, and which, in
addition to deposits already mentioned, refers to 1nvestlgat10ns of marl
deposits in the region south of Devils Lake. The conclusion is given
that the deposits are too small and too low in quality to provide '
suitable materlal for the manufacture of Portland cement.

Iocation of Areas

Colgrove Bytte, Bull Butte, and School Butte are located in
Hettinger County, North Dakota. Antelope, Young Man's, and Long buttes
are farther north in Stark County. Straight Butte is crossed by the
Stark-Hettinger county line. The mapped areas are shown on Location
Map No. 1. 1In addition to areas mentioned above, the: Killdeer Mountains,
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the Little Bad Lands, the Hebron Brick Plant, and the areas near
Dickinson from which clay samples were obtained are also shown on
Location Map No. l. Locations by township, range, and section for all
the areas named are given in Appendix A.

The areas of test drilling near Concrete in Pembina County and the
old layo brick plant in Cavalier County are shown on Location Map No. 2.
Also shown on this map is the road cut location in Cavalier County from
which a sample of cement rock was obtained.

location of all these areas in the northeastern part of the state
are given according to towmnship, range, and section in Appendix A.

. Geography and Topography

Genefal Statement

The areas studied for this report, and thus the main areas of
interest lie in Stark and Hettinger Counties. The two are essentially
alike in climate and industry. Favorable crop conditions of the last
several years have resulted in increasing acreages being plowed each
fall, so that now some of the thin soils on top of the buttes have
been seeded to grain.

Stark County

Stark County, with the county offices at Dickinson, is chiefly
an agricultural area. Cattle are an important source of income, but
there are relatively few sheep on the range.

_ The Northern Pacific Railroad and U. S. Highway No. 10 parallel
each other in an east-west direction through the county. U, S. Highway
No. 85 crosses the county from north to south at the extreme west end.
State Highways 8 and 22 also cross the county from north to south,
intersecting U, S, Highway No. 10 at Richardton and Dickinson respectively.

Simpson (27) describes Stark County as being practically free from
glacial drift, with its moderately rolling topography and occasional
higher buttes-~the result of stream erosion, The county is drained by
the Heart and Green rivers and their tributaries, and the drainage system
is in an early mature stage of development.

The average annual precipitation (2) is 15 to 16 inches.
Hettinger County

The industries of Hettinger County, vith the county offices at
Mott, are also chiefly agriculture and livestock raising.

A branch line of the Chicago, Milwaukee, St. Paul, and Pacific
Railroad enters the county near Bentley in the southeast corner and
ends at New England in the northwest. A branch line of the Northern
Pacific Railroad enters the county north of Bentley and terminates at
Mott. Ctate Highway 21 runs in a north-south direction near the western
- 1line of the county. State Highway 8 also crosses the county in a north-
south direction. ' '
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- Simpson (ZZA) states that the topography is of the rolling plateau
type marked by high buttes, with a mature drainage system. The county
is drained by Thirty lile Creek and by the north and south forks of
the Cannonball Rlver.

The avera e annual precipitation like that of Stark County to
the north is 15 to 16 inches.

Methods of Study

A telescopic alidade was unsed in mapping the areas investigated.
Topographic maps vith a contour interval of 20' were constructed on
a scale of 1" to 660" with the exception of Young Man's and Antelope
buttes which were mapped at 1" to 200', Elevation at Colgrove, Bull,
and Antelope Buttes were determined from the closest U, S, Coast and
Geodetic Survey bench marks by means of a Paulin altimeter. At Long
Butte and Young Man's Butte, elevations were taken from triangulation
stations established on their sumits by the Us S. Coast and Geodetic
Survey. School Butte and Straight Butte were mapped from assumed datums.

Samples of limestone beds and the inéercalated clays were taken
from the outcrops at numerous points on each butte. The beds were sampled
separately and the outcrops were measured at each location.

A cable tool rig was used to drill test holes at School, Long, and
Colgrove Buttes. HMost of the holes were drilled to a depth of twenty=-
five feet, but one hole on each butte was drilled into the sand-member,
below which no limestone beds are found in the White River formation.
Test holes were sampled at every foot below the top soil, The holes
were bailed out after sampling at the foot mark and another sample was
taken with the baller when the next foot mark was reached. A log.of
the beds penetrated was kept on each test hole. See Appendix C for
logs of these holes.

In addition to the samples taken for chemical analysis by the
North Dakota Research Foundation a number of samples were duplicated
in order to provide hand specimens.

Outcrop samples were also collected from the main ledges of sandy
limestone in the Killdeer Mountains, and clay samples were obtained
from the vicinity of Hebron, Dickinson, Lefor, and the Little Bad Lands
district near South Heart.

The areas of the tope of the buttes were measured from the
topographic maps by means of a planimeter, and the figures obtained
were used in computing the yardage of limestone available from each
butte .

Available yardages of limestone were computed on the basis of an
average of the thickness of beds sampled and measured at each sample
location. Yardagges of clay were computed in the same mamner. Only those
beds assaying 507 calcium carbonate or higher were considered to be
usable material.
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Beds Underlying the White River Formation

" Beds underlying the White River vary from place to place in the
area investigated. (See Figure 1lj) At Antelope Butte the White River
beds lie on 30 feet of yellow, brown, and purple-colored clays with
shaly layers containing fogsil wood, iron oxide concretions, thin-one
%o two inch seams of carbonaceous matter, and very fine grained sands.
This bed appears to correspond to the typical basal "marker" bed of
the Golden Valley formation of Eocene Age as described by Benson and
Laird (5), and by Benson (3).

At the base of these clays, and exposed only at the north-west
end of Antelope Butte, there is a layer of hard, brown-weathering sand-
stone 6' thick, which is fine grained, micaceous, calcareous, and
shows cross bedding. This sandstone ledge is believed to represent the
top of the Tongue River formation of Paleocene age in this area. Clinker
is found to the north and west, near the base of Antelope.

At Young Man's Butte gray, yellow-brown, and red clays below the
White River beds are believed to belong to the Golden Valley foarmation.
On the lover slope to the south are several silicified stumps which
indicate Tongue River beds though there are no good exposures.

At Long Butte there are several good exposures below the White
River beds. Starting in a new (1951) road cut on the north line of
Section 18, T. 137N., R. 9LW., and proceeding towaid the soulhwest into
Seetion 13, T. 137N., R. 95V., the following section was moasured. At
the bottom of the drainage ditch on the south side of the road there is
a very fine grained, yellow, uncemented sand. The bottom of this
Golden Valley section lies at the top of this sand bed.

Top

4. Clay, yellow to gray, sandy with very thin carbonaceous seams,

oxide concretions and seams, micaceous, faintly calcareous.

Contains silicified wood, plant fragments in silicified siltstone,

and small, 3/8" dQiameter, calcareous, sandy concretions. In upper
portion large (6' + diameter) faintly calcareous sandstone concre-
tions Gre NUMEXOUS « o o » o o ¢ o o o o a o ¢ ¢ 5 0 ¢ s o s o » o 36'%

3. Clay, black to brown, high in carbonaceous matter, becomiﬂg
soft and soot black in top 6", sharp contact with bed above. + o » 112

2., Clay, plastic, non-calcareous, grzy with various shades of .
yellow and btrom, 6" of yellow-brown-purnle clay at top, grades
intooverlyingbed.--...-..--........,l;.'. ..3'6“
1. Sande very fine grained, yellow, wcemented.,
“The upper portion of this section corz>svonds to the youhger un-

named member of the Wasatch formation mentlznzd by Seager (2¢) which is
the Golden Valley formation of Benson and Laird (5). ‘
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