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GEOLOGIC UNITS

Not shown Pliocene

Miocene

Eocene

Paleocene

Cretaceous

Jurassic

Contact

LOCATIONS—Number refers to Table 1.

Active plant
Active plant with nearby pit
Active pit

Inactive pit

Base from U.S. Geological Survey
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BENTONITE AND FULLER’S EARTH
RESOURCES OF THE UNITED STATES

The term “bentonite”, as defined here, is any material
composed dominantly of the clay mineral, smectite, and
whose properties are controlled by this clay mineral.
Fuller’s earth, as used here, refers to any naturally
occurring material which has a high absorptive capacity for
liquids or gases and consists largely of hydrated alumina
silicates. Fuller’s earths are generally composed of
attapulgite and/or smectite, but may also contain large
quantities of opal or other forms of amorphous silica. Other
materials having absorptive capacity and produced as
fuller’s earth are ground silica, diatomaceous earth, talc,
pyrophyllite, and kaolinite.

Both bentonite and fuller’s earth have a wide variety of
physical properties which make them suitable for many
commercial uses and applications. Both are used as an
ingredient in drilling muds, bentonite where fresh water is
present and attapulgite-type fuller’s earth where salt water
is present in rocks being penetrated by drilling equipment.
A large amount of bentonite is also used for bonding and
pelletizing. The “sodium” or “Wyoming” bentonite is a
swelling variety which is used for bonding foundry sand
and pelletizing taconite iron-ores. The “calcium” or
“southern” bentonite is a nonswelling variety which is used
in bonding foundry sand where a high-strength green bond
is required. Other uses are in adhesives (latex and asphalt),
animal feed, petroleum industry (as a catalyst), fertilizers,
clarifying oils, medicinal uses, pesticides, waterproofing
(sealer), and waste disposal. Large quantities of fuller’s
earth are produced as granules which are used principally
as an absorbent for oils, grease, and chemicals from floors,
as an animal litter, and as a soil conditioner. Other uses of
fuller’s earth are for fertilizers, clarifying oils, pesticides,
and waste disposal.

Almost all of the present deposits of commercial fuller’s
earth and bentonite are from geologic units that are either
Cretaceous or Tertiary in age. The best grade of fuller’s
earth is produced from geologic units that are Tertiary in
age. Large areas of these Tertiary-age rocks occur along
the Atlantic Coastal Plain, along the Gulf of Mexico Coastal
Plain, and in the Mississippi Embayment. An important
geologic unit, for its fuller’s earth content, is the Hawthorn
Formation (Miocene) of Georgia and Florida (see map and
table 1). Attapulgite is the dominant mineral in the vicinity
of Attapulgus, Georgia and Quincy, Florida; but, elsewhere
in Georgia and Florida, smectite is the dominant mineral.
Additional resources of fuller's earth are found in the
Midway Group (Paleocene) in the Mississippi Embayment
in Mississippi, Tennessee, Kentucky, lllinois, and Missouri
(see map and table 1). The best grade swelling bentonite
occurs in Wyoming and Montana in the Mowry Shale of
Cretaceous age (see map and table 1). The most abundant
nonswelling bentonite is found in the Jackson and
Claiborne Groups (Eocene) in Texas (see map and table
1). No deposits of commercial bentonite or fuller’s earth
have been found in rocks older than Mesozoic in age and
only one deposit of bentonite at Ash Meadows, Nevada
(near Death Valley Junction, California) is believed to be
Pleistocene in age.

According to Ampian (1982, p. 224), in 1981, the United
States produced 4.9 million short tons of bentonite. More
than 70 percent of this production came from Wyoming,
12 percent from Montana, 6 percent from Mississippi, 3
percent from Texas, and 2 percent from California. Other
States in which the production of bentonite was less than
1 percent are: Alabama, Arizona, Colorado, Idaho, Kansas,
Louisiana, Nevada, South Dakota, Tennessee, and Utah.
The United States produced 1.7 million tons of fuller’s
earth in 1981. Approximately one-third of this production
came from Florida, one-third from Georgia, and one-third
from 7 other States. These other States were: lllinois,
Mississippi, Nevada, South Carolina, Tennessee, Texas,
Utah, and Virginia.
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Resources of all grades of bentonite in the United States
are undoubtedly large. Ampian (1980, p. 186) indicates
that the total amount of bentonite resources is 800 million
tons. Montana, Wyoming, and Texas probably have the
largest amounts of bentonite resources of the type and
grade presently in demand. However, because of the
continuous and increasing production of “swelling”
bentonite over a period of 75 years from Wyoming,
resources of this grade are rapidly declining. Alabama,
Arizona, California, Mississippi, and Nevada have
produced bentonite, on a small scale, for many years and
will probably continue to do so for many more years. The
bentonite resources in Colorado, Idaho, Louisiana, South
Dakota, Tennessee, and Utah are of marginal economic
importance, but they may become more important as the
present resources of “swelling” bentonite diminish.

Any estimate of the fuller’s earth resources is purely
conjectural. Ampian (1980, p. 186) indicates that there are
3.7 billion tons of fuller’'s earth in the United States.
However, almost any figure above 3 billion tons could be
used if it includes the extensive Porters Creek Clay of the
Midway Group (Paleocene) in Alabama, Mississippi,
Tennessee, Kentucky, Illinois, and Missouri; the Twigs Clay
Member of the Barnwell Formation (Eocene) in Georgia;
and the many impure and low-grade bentonite beds and
lenses scattered throughout the Atlantic and Gulf of Mexico
Coastal Plains and throughout the Cretaceous- and
Tertiary-age formations in the western United States.
Florida and Georgia, the two major producing States, have
large fuller’s earth resources. Other States having large
resources of fuller’s earth are Arkansas and Texas. States
that have a limited amount of fuller’s earth resources are:
Idaho, Maryland, Nevada, South Carolina, Utah, and
Virginia.

Table 1 lists the bentonite and fuller’s earth processing
plants that were operating in 1981. It also lists the pits that
were active during the past few years. The map shows the
location of both plants and pits and most of the geologic
units that may contain additional bentonite and fuller’s
earth deposits.
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TABLE 1—Listing of bentonite and fuller’s earth processing plants operating in 1981, and pits active in the past few years.
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State and Map Nearest town County Geologic | Fuller's
plant name no. (according to address) (in which pit is located) unit Age Uses References Bentonite Earth
ALABAMA
American Colloid Co. 10 Sandy Ridge Lowndes Ripley Formation Cretaceous Foundry sand bond Hosterman, 1984 X
ARIZONA
50 Sanders Apache Bidahochi Formation Pliocene Decolorizer, Filter Sloane & Guilbert, 1967 X
. 53 Bagdad Mohave Sealant Funnell & Wolf, 1964, p. 65 X
Arizona Gypsum Corp. 51 Camp Verde Yavapai Verde Formation Pliocene do Patterson, 1969, p. 329 X
52 Yava do do Norton, 1965, p. D164 X
CALIFORNIA
McKittrick Mud Company 59 McKittrick Kern Maricopa Shale Miocene Sealant Cleveland, 1962, p. 69 X
Wilber-Ellis Company 58 Panoche San Benito Vaqueros Formation do do Jennings & Strand, 1958 X
NL Industries, Inc. 60 Hector San Bernardino Red Mt. Andesite Pliocene Decolorizer, Filter Ames & others, 1958 X
Star Clay Company 61 Cajon do Undivided Miocene Sealant Rogers, 1967 X
62 Otay San Diego San Diego Formation Pliocene Decolorizer, Filter Cleveland, 1960 X
COLORADO
Star Rocker Bentonite Co. 43 Howard Fremont Tertiary Sealant Patterson, 1964, p. 184 X
44 La Junta Bent Morrison Formation Jurassic do do X
42 Grand Junction Mesa do do do X
FLORIDA
Englehard Minerals & Chemicals Corp. 8 Attapulgus Gadsden Hawthorn Formation Miocene Absorbent, Drilling mud Patterson, 1972 X
Pennsylvania Glass Sand Corp. 8 Quincy do do do Patterson, 1974 X
Mid-Florida Mining 9 Lowell Marion do do Patterson, 1972 X
GEORGIA
Englehard Minerals & Chemicals Corp. 7 Attapulgus Decatur Hawthorn Formation Miocene Absorbent, Drilling mud Patterson, 1974 X
Milwhite Co., Inc. 7 do do do do do Patterson, 1972 X
Floridin Co. 6 Calvary Grady do do do Kline & O’Connor, 1981 X
Georgia-Tennessee Mining & Chemicals Co. 3 Wrens Jefferson Barnwell (?) Formation Eocene Absorbent Patterson, 1972 X
Qil Dry Corp. 5 Ochlocknee Thomas Hawthorn Formation Miocene Absorbent, Drilling mud do X
Waverly Minerals Product Co. 5 Meigs do do do do do X
Thor Mining Company 5 do do do do do Kline & O’Connor, 1981 X
4 Pikes Peak Twiggs Barnwell Formation Eocene Absorbent Patterson, 1972 - X
IDAHO
E. D. Wilson & Sons 45 Dubois Clark Miocene Sealant Asher, 1965 X
ILLINOIS
Absorbent Clay Products 14 Olmsted Pulaski Midway Group Paleocene Absorbent Hill & Tuchman, 1983 X
Southern Clay Co., Inc. 14 do do do do do do X
KANSAS
Micro-Lite, Inc. 24 Toronto Woodson residual peridotite Cretaceous Filler Price & Lawrence, 1981 X
LOUISIANA
17 Hormbeck Vernon Fleming Formation Miocene Decolorizer Hosterman, 1984 X
16 Bogalusa Washington Catahoula Formation do do do X
MISSISSIPPI
American Colloid Co. 11 Aberdeen Monroe Eutaw Formation Cretaceous Binder, Foundry sand bond Hosterman, 1984 X
International Minerals & Chemicals Corp. 11 do do do do do do X
International Minerals & Chemicals Corp. 2 Blue Mountain Tippah Claiborne Group Eocene Absorbent do X
Oil Dry Production Co. 12 Ripley do do do do do X
MISSOURI
Southern Clay, Inc. 15 Dexter Stoddard Midway Group Paleocene Absorbent Wharton & others, 1969 X
MONTANA
26 Alzado Carter Belle Fourche Shale Cretaceous Drilling mud Knechtel & Patterson, 1962 X
29 Warren Carbon Thermopolis Shale do do Berg, 1969 X
American Colloid Co. 28 Malta Phillips Bearpaw Shale do Binder do X
Federal Bentonite 27 Glasgow Valley do do do do X
NEVADA
K-W Minerals Corp. 54 Winnemucca Humboldt Miocene Drilling mud Papke, 1970, p 20 X
Minor Minerals Co. 55 Weeks Lyon hydro. andesite do Sealant do p.23 X
Industrial Minerals Ventures, Inc. 57 Death Valley Junction Nye tuffaceous playa bed Pleistocene Drilling mud do p.27 X
Vanderbilt Minerals Co. 56 do do do do do do X
NEW MEXICO
Kaiser Aluminum & Chemical Co. 50 Gallup McKinley Bidahochi Formation Pliocene Decolorizer, Filter Sloane & Guilbert, 1967 X
OREGON
Teaque Mineral Products 46 Adrian Malheur Sucker Creek Formation =~ Miocene Decolorizer Kittleman & others, 1967 X
SOUTH CAROLINA
SCA Services, Inc. 2 Rimini Sumter Black Mingo Formation Paleocene Absorbent, Waste disposal Colquhoun & others, 1969, p. 266 X
SOUTH DAKOTA
American Colloid Co. 25 Belle Fourche Butte Mowry Shale Cretaceous Drilling mud Knechtel & Patterson, 1962 X
TENNESSEE ,
Southern Clay, Inc. 13 Paris Henry Midway Group Paleocene Absorbent Hosterman, 1984 X
TEXAS
18 Lufkin Angelina Claiborne Group Eocene Drilling mud, Binder Hosterman, 1984 X
Southern Clay Products, Inc. 23 Gonzales Gonzales do do do X
22 Waelder do Jackson Group do go do X
Balcones Mineral Corp. 21 Flatonia Fayette do do dg do X
Milwhite Co., Inc. 20 Muldoon do do do a6 do X
Milwhite Co.. Inc. 19 Riverside Walker Catahoula Formation Miocene do do X
UTAH
49 Tropic Garfield Dakota Formation Cretaceous Decolorizer Doelling, 1975 X
Richmond Clay & Salt Co. 47 Richmond Sanpete Gray Gulch Formation Eocene Sealant Pratt & Callaghan, 1970 X
Wester Clay Co. 48 Aurora Sevier do do do do X
VIRGINIA
Bennett Mineral Co. 1 Walkerton King & Queen Calvert Formation Miocene Absorbent Sweet, 1983, p. 2 X
WYOMING
American Colloid Co. 36 Lovell Big Horn Mowry Shale Cretaceous Drilling mud, Binder Osterwald & others, 1966 X
NL Industries, Inc. 36 do do do do do do X
Dresser Minerals 37 Greybull do Frontier Formation do do do X
Wyo-Ben Products, Inc. 37 do do do do do do X
34 Colony Crook Belle Fourche Shale do Drilling mud Knechtel & Patterson, 1962 X
Federal Bentonite 33 do do Mowry Shale do do do X
International Minerals & Chemicals Corp. 33 do do do do do do X
NL Industries, Inc. 33 do do do do do do X
32 Moorcroft do Belle Fourche Shale do do do X
39 Kaycee Johnson Mowry Shale do Drilling mud, Binder Osterwald & others, 1966 X
Kaycee Bentonite, Corp. 41 Mills Natrona do do do do X
40 Edgerton do do do do do X
Kaycee Bentonite, Corp. 38 Worland Washakie do do do do X
American Colloid Co. 31 Upton Weston do do Drilling mud Mapel & Pillmore, 1964 X
Federal Bentonite 31 do do do do do do X
35 Sheridan Belle Fourche Shale do do Knechtel & Patterson, 1956 X
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