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ABSTRACT 

Several detailed studies, dating back to the beginning of statehood, have been done on 
North Dakota clay resources including mineralogy, resource evaluation, workability, and 
usefulness in various manufacturing endeavors. In 1905, the state contained at least two dozen 
brick-making facilities of which only, the Hebron Brick Company, has survived to the present. 
Although the manufacture of bricks has historically been the most successful endeavor, North 
Dakota clays and claystones have also been used in the manufacture of pottery, kitty litter, sewer 
pipe, lightweight aggregate, soaps, filters, as a source of alumina, and the in the manufacture of 
natural cement. The clay resources of North Dakota have played an important role in the 
economic development of North Dakota. The numerous studies of this resource have created a 
an important data base which will help identify the future usefulness of these deposits as 
technology changes. 
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AUTHORS NOTE 

In this report, I have referred to the unlithified (soft) Pleistocene and Recent sediments 
as clays and the lithified bedrock units as claystone. 
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Figure 3. The Bear Den Member of the Golden 
Valley Formation in west-central Dunn County. 
The brightly colored Bear Den Member is 
prominently exposed and is overlain by the Camels 
Butte Member in the background. 

saucers to tea sets and pitchers, were displayed at 
the 1904 Worlds Fair in S1. Louis. Babcock sent 
samples of the Bear Den claystone to manufact­
urers of earthenware all over the country in an 
attempt to interest others in these deposits. 

In the 1930s, William Budge, a professor 
of ceramic engineering at the University of North 
Dakota, authored several reports on the clay 
deposits of North Dakota (Budge, 1931, 1932, 
1935, and 1936). Budge focused his studies on the 
swelling claystones of western North Dakota. 
These deposits have historically been referred to as 
bentonites, but are more correctly termed swelling 
claystones; the term bentonite is restricted to clays 
that formed from the alteration of volcanic glass 
(Forsman, 1984a). Although some beds, such as 
the "blue bed" in the Sentinel Butte Formation, 
have been proven to be bentonites, it is best to 
avoid that term when talking in general about 
swelling claystones in North Dakota in order to 
avoid misleading workers who are looking for 
stratigrapbic marker beds (Figure 4). Fremont 
Clarke (1948) expanded on Budge's work in his 
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Figure 4. The Rhame Bee: , ! the top of the Slope 
Formation along the drainage of Deep Creek, Slope 
County. This "dazzling" white bed forms a 
prominent marker horizon throughout many areas 
in western North Dakota. 

study of swelling claystones in the southwestern 
portion of the state. 

In the 1950s and 196Os, Oscar Manz, a 
professor of engineering at the University of North 
Dakota and a part-time employee of the Geological 
Survey, continued Babcock's work and conducted 
several studies of the properties of North Dakota 
clay deposits (Manz, 1953, 1954, 1956, 1961, and 
1968). Manz determined from the engineering 
properties and the results of test firing of clay 
samples that numerous claystones within the Fort 
Union Group were suited for the manufacture of 
stoneware, sewer pipe, and other semi-refractory 
products (Manz, 1953). Manz (1954) tested Fort 
Union claystones and Lake Agassiz clay to 
determine their usefulness as lightweight aggregate. 
Manz (1956) also determined that good common 
brick, building or drain tiles, and even some good 
face brick could be manufactured from 
glaciolacustrine clays in the Red River Valley. 
Clays from the Bear Den Member were found to 
meet most of the criteria needed for electrical 
insulators, with the most suitable deposit occurring 
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Figure 6. The locations of clay production facilities that have operated in North Dakota. Most of the 
commercial brick-making facilities shown operated in North Dakota during the late 1800s and/or early 1900s. 

Hillsboro used alluvial clays to make bricks (Clapp 
and Babcock, 1906b). The State Brick Yard plant 
operated near the State Penitentiary at Bismarck 
and used convicts as laborers (Leonard, 1912). 

Most of these operations obtained clay or 
claystone from shallow pits at or near the brick 
plants. Several brick plants in western North 
Dakota were situated adjacent to coal mines and 
used the claystone overburden or underburden as 
raw material for the bricks and burned the coal to 
fuel the kilns. For example, at the Washburn 
Company's Wilton Mine, the claystone beneath the 
coal was used to manufacture the brick (Babcock, 
1906). Clapp (1906) noted that many of these 
plants had been established with no prior 
prospecting of the clay deposits and some were 
using clay that was inferior to other deposits in that 
area. 

The output of bricks gradually increased 

from 1895 to 1904. In 1902, North Dakota 
produced approximately 21 million bricks worth 
$157,000. By 1905, approximately 26.5 million 
bricks were produced, 24 million of which were 
common bricks, with an estimated value of 
$215,000. In 1914, the estimated value of bricks 
produced in North Dakota increased to $260,000. 
These were the glory days of brick making in the 
state; by 1951 the volume had decreased and the 
net value of the product was only $40,000 (Hainer, 
1956). The Dickinson plant ceased operation in the 
late 1930s. By the early 1950s, the Hebron Brick 
Company and a plant at Hettinger were the only 
two brick plants still in operation (Manz 1954). Of 
the two dozen plants operating within North Dakota 
in 1906, only the Hebron Brick Company has 
survived to the present time. 

Several more recent attempts have been 
made to establish additional ceramic production in 
North Dakota. In the 1960s, the Dickinson Clay 
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