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INDUSTRIAL MINERALS - TODAY AND TOMORROW: THE RAW
MATERIALS TO BUILD THE UPPER MIDWEST

A Workshop Sponsored by the U.S. Geological Survey,
U.S. Bureau of Mines, and the Minnesota Geological Survey
in cooperation with the Geological Surveys of
Illinois, Indiana, Michigan, North Dakota
Ohio, South Dakota, and Wisconsin

September 10, 11, and 12, 1992
Holiday Inn Metrodome
Minneapolis, Minnesota

September 10, 1992

7:30a - Registration
8:30 -  Poster Presentations with Continental Breakfast

R.F. Biek, North Dakota industrial minerals:  Production, statistics, and
commentary

B.A. Brown and T.J. Evans, Nonmetallic mineral industry and resources of
Wisconsin

C. Buttleman, Gravel pit reclamation in Minnesota

S. Chadima and B. Regynski, Industrial minerals in South Dakota

V.W. Chandler, S. Hauck, M. Severson, J. Heine, J. Reichhoff, and B.D. Schaap,
Investigation of kaolin in eastern Redwood County, Minnesota, using gravity,
magnetic, and electrical resistivity methods

J.J. Eidel and 13 others, Economic potential for industrial minerals in the Paducah
1° x 2° quadrangle in southern Illinois and adjacent Kentucky and Missouri: The
results of CUSMAP assessment

J.J. Heine and T.A. Toth, Regional and local geologic, mineralogic, and
geochemical controls of the industrial clay grades in the Minnesota River Valley

A.M. Johnson, M.A. Gere, Jr., and S.P. Sundeen, Industrial minerals exploration
and research in Michigan

W.H. Langer, Natural aggregates - National and regional assessments

J.D. Lehr, Minnesota’s aggregate mapping program

S. Manydeeds, Mineral frontiers on Indian lands



11:30 -
12:45p -

1:00

1:45
2:20
2:55
3:15

3:50
4:25

5:00

D.G. Mikulic and J. Kluessendorf, The impact of urban development on the stone
industry of the Chicago-Milwaukee metropolitan area

J.H. Mossler, Industrial minerals information for local government: Geologic
resources plates of the Minnesota County Geologic Atlas Program

H.B. Niles and J.H. Mossler, Evaluation of the carbonate resources of southern
Minnesota

M.W. Oberhelman and R. Riihiluoma, Dimension stone inventory of northern
Minnesota

J.A. Oreskovich, Kittson County, Minnesota, bloating clays

D.R. Setterholm and G.B. Morey, Kaolinitic saproliths of central and western
Minnesota

D. Shangreaux and H. Shi, Mineral assessment, inventory, and marketing study
program of the Oglala Sioux Pine Ridge Indian Reservation

T.A. Thompson, P.N. Irwin, C.H. Ault, and S.J. Baedke, Mineral resource and
wetland occurrences in Hamilton County, Indiana

U.S. Bureau of Mines, The minerals source

S.L. Weisgarber and D.A. Stith, Industrial minerals in Ohio

Luncheon

Welcoming - G.B. Morey, Minnesota Geological Survey, and W.C. Brice,
Minnesota Department of Natural Resources

Nancy Rutledge Connery - Kick-Off Speaker - Problems of U.S. infrastructure in
the Twenty-First Century

Geoff Harris - New construction materials demands and resource availability

Marshall Thompson - Research required for improved quality control

Coffee Break

Ernest Lehmann - Environmental issues and solutions - The prisoners’ dilemma:
A look at environmental decision-making and the mineral industry

Haydn Murray - Economics of production, distribution, and marketing

Anthony Bauer - Land use - conflict and resolutions: Integrating aggregate mining
into the planning process

Dinner Break

6:45 - 9:00 - Poster Presentations with refreshments - (see a.m. for listing)



September 11, 1992

7:00a - Continental Breakfast
8:00 - H. Lynwood Bourne - Moderator - Case studies - promises and pitfalls

8:15 - Randall Graves - Planning for mineral extraction: Pits & pitfalls
8:55 -  Mark Wyckoff - Mineral extraction meets planning and zoning
9:35 - Ed Sieben - County planning, preservation, regulation, and reclamation

10:15 - Coffee Break

10:40 - Todd Thompson - Land use classification and conflict

11:20 - Carl Schenk - A regional approach to evaluating aggregate needs

12:00 Break for Lunch

1:30p - Panel Discussion - James Dunn, Dunn Corporation - Moderator - Industrial

Minerals to the Year 2000--How Will We Meet the Demand?
Panel Members

George Dirkes, Illinois Association of Aggregate Producers
Donald Hey, Hey & Associates
Lee Roy Lee, Wisconsin Academy of Sciences, Arts, & Letters
Robert Meskimen, Midwest Division, Martin Marietta Aggregates
Charles M. Preston, Stoner, Preston & Boswell, Chartered

4:00 - Coffee Break

4:15 - Louis Guzzo - Keynote Speaker - Whatever Happened to Common Sense?
5:00 - Cash Bar with Hor d’oeuvres

September 12, 1992

Field Trip conducted by the Minnesota Geological Survey will leave from the Holiday Inn
Metrodome at 7:00 a.m. and return at 7:30 p.m. Stops in the Minnesota River Valley will
include dimension stone quarries in fossil-rich Ordovician limestone and the 3.6 billion-year-old
Rainbow Granite, a riprap mine in the Early Proterozoic Sioux Quartzite, as well as a clay pit
in Cretaceous strata, and a saprolite pit developed on the Precambrian bedrock surface.
Transportation by bus and meals at Fort Ridgely State Park and Jackpot Junction are provided.
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PROBLEMS OF U.S. INFRASTRUCTURE IN THE TWENTY-FIRST CENTURY

Nancy Rutledge Connery
RR 1, Box 1314
Woolwich, ME 04579

The significant problems we face today
cannot be solved at the same level of
thinking we were at when we created them.

--Albert Einstein

Renewing America’s infrastructure is more than patching potholes or pushing traffic along a bit
faster. The task also bids us to repair the frayed connective tissue, both structural and spiritual,
between us as Americans of different races, classes, and beliefs, between our cities, suburbs,
and small towns, and between us as humans and our respective biota.

We need compelling images and principles, not "wish-lists" of projects, to guide public
investment and to balance long-term growth in the face of increasingly austere economic and
environmental realities and demographic changes. We need confidence that our investment
choices will adequately support and sustain an unpredictable economy, as well as our families,
our cities and towns, and the surrounding environment. Similarly, we need trustworthy
information that our choices do not just divert a set of problems to another region or compound
them for the next generation.

While a determined chorus of voices intones for more investment, too few people seem
to be talking critically and passionately about what a proper infrastructure is and does and what
it means for the future.

In a nutshell, no amount of capital or concrete substitutes for better understanding.
Infrastructure renewal starts with a profound shared commitment to people and to places. The
strength of this commitment, along with our individual values, efforts, and aspirations, and
collective investment, is manifested in the quality of the public realm. As the commitment
erodes, so go our bridges, public parks, and pump storage stations.

A more hopeful version was offered recently by a resident of Los Angeles after his
community erupted in riots: "We’re not into just rebuilding what we had here before.... We

want to finally build a community of hope."



NEW CONSTRUCTION MATERIALS DEMANDS AND RESOURCE AVAILABILITY

Geoff C. Harris
American Aggregates Corporation
6450 Sand Lake Road
Dayton, OH 45414-2659
Enactment of the Federal Highway Act raises hope that public works spending may increase
enough to end the decline in our nation’s infrastructure.

We in the construction materials industry also wish for adequate funding for public
projects. However, we have concerns about the government’s ability to deliver the necessary
revenues. We also know that regulatory constraints on minerals extraction seriously impinge
on our ability to continue supplying materials at today’s prices.

Compared with other regions, our industry in the Upper Midwest is characterized by
a balance of sand and gravel and crushed stone, more delivery by water and less by rail, and
below average difficulty with government regulations. Projected demand in our region
reflects moderate growth enhanced by the need to repair and replace an extensive existing
infrastructure.

Suburban growth, restrictive environmental and zoning regulations, and depletion of
reserves at existing sites will influence the future supply of construction aggregates. A larger
volume must be supplied from fewer sites. Aggregates will be delivered over longer
distances. Water, rail, and customer’s plants on quarry site will increase over truck
transport. Crushed stone volume will increase compared with sand and gravel, and quarry
operators will more favorably consider underground mining vs. open-cut. More materials,
primarily asphalt and concrete, will be recycled. Substitute materials such as rubber, ash,
and slag will gain more emphasis. All of these trends will increase costs.

Continued supply of construction materials at reasonable costs will depend on
governments:

1. Adopting master planning to identify and protect mineral deposits from

development and restrictive zoning.

2. Enacting zoning and permitting codes which encourage mining activities as a

prelude to other land uses, ranging from recreation and residential to landfill

and industrial.



3. Requiring materials specifications and mix designs which build more durable roads,
thereby minimizing maintenance, resurfacing, and replacement.

4. Providing adequate, stable, and predictable funding of infrastructure needs free from
unrelated political issues and based on dedicated taxes and user fees protected

from reduction or diversion to other uses.



RESEARCH REQUIRED FOR IMPROVED QUALITY CONTROL

Marshall R. Thompson
Deptartment of Civil Engineering
University of Illinois
205 N. Mathews Ave, MC250
Urbana, IL 61801
Construction aggregates are extensively utilized in infrastructure construction as a "bulk
material" or as the major ingredient (on a volume basis) in many "bound materials." Typical
bulk material applications are pavement base and subbase layers and railroad ballast and
subballast. Some widely used "bound" materials are asphalt concrete, portland cement
concrete, and "cementitiously stabilized" mixtures.

The pertinent aggregate properties and characteristics essential to ensure acceptable
PERFORMANCE vary considerably for different applications. Many State Highway
Agencies are in the process of adopting QA/QC programs where the contractor/materials
supplier is responsible for the bulk of the physical testing. Rapid, but acceptably accurate
and reproducible, test procedures expedite the QA/QC process.

When aggregates are utilized in new applications, the testing procedures, specification
requirements, and quality control procedures should be carefully considered. Current
procedures and requirements may not be adequate, and appropriate and new approaches
must be established. An excellent current example is the significant interest in Stone Mastic
Asphalt (SMA), where coarse aggregate contact is accentuated.

Current developments, quality control concerns, and research needs relating to such
pertinent properties as DURABILITY, DEGRADATION, SHAPE-ANGULARITY-
SURFACE TEXTURE, and STRIPPING POTENTIAL will be considered.



ENVIRONMENTAL ISSUES AND SOLUTIONS -
THE PRISONERS’ DILEMMA: A LOOK AT ENVIRONMENTAL
DECISION-MAKING AND THE MINERAL INDUSTRY

Ernest K. Lehmann
Ernest K. Lehmann & Associates, Inc.
430 First Avenue North, Suite 790
Minneapolis, MN 55401
In the present political climate, the Not In My Back Yard (NIMBY) syndrome is almost
universally present in public consideration of significant projects. Often the NIMBY
syndrome mutates into the "Not In Anybody’s Back Yard" or NAMBY posture of the more
radical environmentalists. =~ This contrasts sharply with a humanistic view of
environmentalism, which focuses on the wise use of natural resources for general societal
good. Many mineral development projects bring these two views into sharp contrast and
opposition. Mineral industry project proponents in general hold a conservationist or "wise
use" view, while the opponents commonly have a parochial NIMBY position or a broadly
based protectionist, anti-development NAMBY posture.

It is useful to examine these conflicts between proponents and opponents and the
resultant societal costs in terms of Games Theory’s classic game of "The Prisoners’
Dilemma." A hypothetical sand and gravel development sited in the Minneapolis-St. Paul
Metro area is examined in this manner. The analysis indicates that the likely outcome of
such a conflict will result in a multi-million dollar added real cost to the community for
necessary supplies of basic construction raw materials from even a single deposit supplying
a small portion of the local market.

Few solutions to resolving these conflicts appear effective. A system of methodical
resource identification, clear and workable rules and carefully circumscribed processes,

though desirable, is, in all likelihood, Utopian and unachievable.



ECONOMICS OF PRODUCTION, DISTRIBUTION, AND MARKETING

Haydn H. Murray
Department of Geological Sciences
Indiana University
Bloomington, IN 47405

Industrial minerals are a key to a country’s standard of living. For a higher standard of living,
industrial minerals must be readily available, of good quality, and delivered at a cost that is
economically attractive. The value of industrial minerals in the U.S. as reported by the USBM
for 1991 was $19.6 billion and for metals was $11.2 billion.

Industrial minerals can be grouped into three distinct categories: low value, high volume;
moderate value, moderate volume; and high value, low volume. Examples of these categories
are sand and gravel and mineral aggregates as low value, high volume products; kaolin and
pigment grade calcium carbonate as moderate value, moderate volume products; and talc and
mica as high value, low volume products. Production and distribution costs must be effectively
controlled in order to make Industrial Minerals cost effective and competitive. Geographic and
geologic factors are exceedingly important particularly for the low value, high volume industrial
minerals. Mining and processing costs must be low. In many instances, the cost of
transportation is higher than the FOB value of the industrial mineral. Therefore, as one can see,
the cost of production, distribution, and marketing cannot be generalized for industrial minerals.
Examples that are given in this paper are for those industrial minerals and rocks cited above.

A serious problem for some industrial minerals is foreign competition. Some industrial
minerals can be produced, transported, and marketed at a lower price from specific foreign
countries than that same mineral in the United States.

Although the costs have significantly increased for many industrial mineral producers
over the past twenty years because of higher labor and fuel costs and the cost of compliance with

government regulations, the outlook for the industrial minerals industry continues to be positive.



LAND USE - CONFLICT AND RESOLUTIONS:
INTEGRATING AGGREGATE MINING INTO THE PLANNING PROCESS

Anthony M. Bauer
Department of Landscape Architecture
Michigan State University
East Lansing, MI 48824-1221
One of the most common resources in the world, aggregate is inexpensive to produce, bulky
to transport, and essential for sustaining the quality and growth of urban environments. But
these resources are becoming increasingly inaccessible because of urban development,
prohibitive zoning practices, and public opposition to mining. More seriously, aggregate
reserves are lost because they are ignored in the planning process. Regulating aggregate
mining is very common; protecting aggregate deposits from urban encroachment is very rare.

When reserves are properly managed and when the industry is effectively regulated,
aggregate mining can be a positive and creative use in an urban environment. It can be
used to preserve open space, influence development patterns, and shape the character of an
urban landscape. The State of California and Province of Ontario have established
regulations for protecting aggregate reserves. They have set the framework for
incorporating this resource and land use into the community comprehensive planning
process. To implement this process, and to use aggregate mining as a positive element in
shaping urban landscapes, seven basic steps must be considered: (1) inventory the resource;
(2) evaluate the spatial relationship between the resource locations and other community
characteristics; (3) assess the aggregate market; (4) evaluate the physical consequences of
mining in aggregate-bearing geologic formations; (5) establish a comprehensive land use and
landscape character plan; and (6) develop mining and reclamation guidelines to implement
the plan.

Aggregate mining is an urban land use with a potential for creating attractive and
productive land uses. By incorporating aggregate resources protection guidelines into the
comprehensive planning process, communities can reduce aggregate costs, control patterns
of growth, and shape new and predictable landscapes through the mining and reclamation

process.



PLANNING FOR MINERAL EXTRACTION: PITS AND PITFALLS

Randall Graves
City of Maple Grove
9401 Fernbrook Lane
Maple Grove, Minnesota 55369-9790

The city of Maple Grove, Minnesota, has experienced tremendous growth during the past 20
years while serving as a major source of building materials in the Twin Cities region. This dual
role has not been without cost to the city, but it has provided an opportunity to more carefully
plan a major portion of the area of the city.

The reservation of the mineral resources of Maple Grove for the benefit of the region has
been a joint endeavor involving the property owners, the city government, and the regional
planning agency.

This presentation will attempt to portray the pluses and minuses of exploiting a regional

resource located in a small part of a municipality.



MINERAL EXTRACTION MEETS PLANNING AND ZONING

Mark Wyckoff
Planning and Zoning Center, Inc.
302 S. Waverly Road

Lansing, MI 48917
Many mineral extraction activities are subject to extensive state and federal regulations. This
is particularly true of large quarry operations and deep pit or shaft mining. However, most
mineral extraction activities close to the surface are increasingly being subjected to a variety of
local regulations. These regulations, often in the form of local zoning or other policing
measures, attempt to deal with an increasingly wide array of concerns. The major focus is
usually on preventing nuisance-like impacts of extraction activities on adjoining land uses. Other
concerns include environmental impacts and reclamation.

This presentation examines the principal tools and approaches that are increasingly being
used by local governments to regulate mineral extraction activities. Included is an examination
of common zoning tools such as establishment of separate mineral districts, the use of special
land use and planned unit development techniques, and the increasing emphasis on site plan
review as the premier tool for managing the extraction activity. The presentation also examines
court responses to extraction regulations and identifies some of the issues that commonly arise
in such litigation. Sand and gravel activity will be the focus of most examples because of its
prominence in the glaciated terranes of the upper midwest.

The presentation will also explore the benefits of an area-wide planning approach for
identification of valuable mineral deposits as a prerequisite step to fair and effective regulation
of extractive activity. The relationship of local regulations to protecting community character

in rural areas will be discussed in context with other local land-use planning initiatives.



COUNTY PLANNING, PRESERVATION, REGULATION, AND RECLAMATION

Ed Sieben and Phillip S. Bus
Kane County Development Department
County Government Center
19 Batavia Avenue
Geneva, IL 60134
Kane County, Illinois, is on the western edge of the Chicago metropolitan area, about 45 miles
due west of downtown Chicago. More than 80 percent of Kane County’s 325,000 people are
located along the Fox River in the urbanized eastern part of the county. There is great
population pressure pushing from the east. Kane County itself has doubled in population since
1950 and has grown 14 percent since 1980.

Kane County’s first land-use plan dates from 1976. It reflects our long-standing policies
of concentrating future growth along the urbanized eastern edge and the rural villages. In
addition to the protection of natural areas, a major concern in Kane County’s new land-use plan
is the preservation of prime farmland, which is among the best in the world. We also are
preserving sites for possible future extraction of buried mineral resources. Development
pressures from Chicago and the relatively cheaper prices for land in these areas make it essential
to steer development away from some of these potential resources.

Land-use planning and geologic information are the key ingredients in providing for
future growth and mineral resource protection. The Kane County Development Department has
contracted with the Illinois State Geological Survey for a "Geology for Planning" study, which
has provided valuable information on areas where mineral deposits should be protected until such
time as extraction becomes feasible. Areas to be protected for future resource extraction must
be sufficiently far or buffered from areas of future development to avoid potential land-use
conflict.

Besides planning and preservation of areas, regulation and reclamation are important
aspects of the mineral resource industry. Kane County realizes that a balance must exist
between no regulation and too much regulation; this requires cooperation between the state,
counties, owners, and operators. Kane County’s strategy is the two "P’s"--Plan and Preserve--
and the two "R’s"--Regulate and Reclaim. The long term benefit will be the protection of

mineral resources for future generations and a boost to long-term economic development.
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LAND USE CLASSIFICATION AND CONFLICT

Todd A. Thompson, Paul N. Irwin,
Curtis H. Ault, and Steven J. Baedke
Indiana Geological Survey
Bloomington, IN 47405

Wetland regulations and pending changes to wetland policies have generated considerable
concern to the mineral extraction industries. This concern is based on the belief that wetland
regulations will prohibit or restrict mineral extraction because of the occurrence of wetlands
within or adjacent to areas of mining. Most influenced by wetland regulations are surface
mining operations. This is especially true for the sand and gravel industries, which commonly
produce from riverine areas that contain wetlands. Currently, little information is available on
the number of industrial-mineral producers that are affected by wetland regulations and the
amount of industrial minerals that cannot be extracted under current regulations. A further
complicating factor is that the definition of a wetland is not well established, and anticipated
changes to the definition will require recalculations of the wetland-regulation impact on the
industry.

State geological surveys commonly compile information on the distribution of mineral
resources and maintain records about the number of producers in any given area. This
information coupled with the digital National Wetland Inventory of the U.S. Fish and Wildlife
Service can be used to estimate the impact of wetland policies on mineral extraction.
Geographic Information Systems are most suitable for handling the large volume of information
contained in the mineral resource and wetland databases. In addition, Geographic Information
Systems yield information on the spatial relationships between the mineral resources and
wetlands and can be manipulated under different search criteria to reflect changes in the wetland

definition and regulatory policies.
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A REGIONAL APPROACH TO EVALUATING AGGREGATE NEEDS

Carl J. Schenk
Metropolitan Council
230 East Fifth Street
St. Paul, MN 55101-1634

In the early 1980’s, the Metropolitan Council, the regional planning body for the seven-county
Twin Cities Metropolitan Area, Minnesota, was pressured by a major aggregate producer to
require a local township to modify its proposed comprehensive plan to protect large deposits of
aggregate owned by the company. The producer maintained that the deposits were of regional
significance to the development of the Metropolitan Area.

The Council agreed to undertake a region-wide study of aggregate resources. The
purposes of the study were: to inventory the resources (sand/gravel and crushed rock from
dolomite/limestone deposits), estimate future demand, evaluate supply vs. demand, assess the
impact of transportation costs and evaluate the effect of local planning and land use controls
(zoning) on resource availability.

The Minnesota Geological Survey prepared an inventory for the Council of natural
aggregates (sand/gravel) and crushed rock for the study. The study included the mapping of
deposits, classification as to type, quality and availability, and estimates of the volumes present.

A chief conclusion of the Council’s study is that the region has adequate supplies of
potential aggregate resources to meet future needs and sufficient lead time to develop a
mechanism for protecting the resource.

In 1984, the aggregate industry lobbied the Minnesota legislature to pass a law requiring
local governments outside the Metropolitan Area to incorporate in their general land use plans
an aggregate policy designed to encourage conservation of the resource. In the Twin Cities
Metropolitan Area, the legislature established a temporary Advisory Committee on Aggregate
Resources to evaluate the need for protection. The committee was to determine whether existing
information was adequate to determine whether local comprehensive plans and land use controls
should protect the resource, recommend a procedure for identifying the level of long-term

protection, and recommend a method for long-term protection.
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The advisory committee concluded that there was no need for legislation mandating
protection in the Metropolitan Area. There is a 200-year supply of unencumbered aggregate

resources in the region and undelineated resources in adjoining counties.
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INDUSTRIAL MINERALS TO THE YEAR 2000--HOW WILL WE MEET THE DEMAND?

James R. Dunn

Dunn Corporation

12 Metro Park Road

Albany, NY 12205
The purpose of this panel is to explore ways of meeting regional demand for industrial minerals
to the year 2000 (and beyond). Most discussion will pertain to mineral aggregates because
solving problems of their supply will largely solve problems of supply of other industrial
minerals.

The demand for industrial minerals will increase modestly as the population increases.
Historically, demand for the major industrial mineral (aggregates) in the Midwest has averaged
about 9 tons per year per person, although most people will not see the 9 tons they consume.

Shortages of aggregate have created the curious phenomenon of this high bulk, low cost
material being shipped to the United States from Nova Scotia, Newfoundland, the Bahamas, the
Yucatan Peninsula of Mexico, and Scotland. Shortages at the local level in the Midwest also
loom. For example, a recent survey indicates that sand and gravel for the greater Detroit area
will be depleted shortly after 2000 if new sources are not added. Shortages usually cause an
increase in the cost of aggregates, in energy use, in wear on public roads, and in truck traffic.
Shortages are generally not caused by limitations of natural resources, but by limitations as to
where aggregate can be mined, i.e., the failing is human.

The most common scenario is that a small segment of the public situated near a potential
new mining operation objects and prevents a new operation from getting a zoning variance. This
small segment of the public looking out for its own perceived interests causes a much larger
segment of the public to spend very large sums of money. As an example of the magnitude of
such costs, if a group of people at Saratoga, N.Y. had successfully closed an existing quarry,
the present value of projected costs to the people of the area would have been over $22,000,000
(capitalized at 10 percent over 20 years). The general public usually has no effective voice at
zoning hearings, even though it is greatly impacted. Unfortunately, the general public is not

aware of the potential cost of blocking aggregate resource development.
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The panel will discuss the contributions which can be made by industry, industrial
associations, planners, lawyers, geological surveys, and educators toward maintaining the flow

of industrial minerals to meet future needs.
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WHATEVER HAPPENED TO COMMON SENSE?

Louis R. Guzzo
KIRO-TV/Radio
2807 Third Avenue
Seattle, WA 98121
The United States and many other countries of the free world are threatened critically by the
advance of an environmental cult that has eschewed good science, logic, and common sense.
With the assistance of news media too lazy or unwilling to do their research, some well-
meaning but misguided scientists, and some unscrupulous individuals who prefer sensational
publicity or government bucks in grants, political leaders have been pressured into making
decisions based on popular notions, instead of hard-nosed science.
The militant environmentalist shoots from the hip and has neither time nor patience for
science’s peer-review system. More than any other factor, excessive and unreasonable
environmentalism is to blame for the rapidly escalating cost of government--and, worse yet, the

suppression of more freedoms guaranteed by the U.S. Constitution.
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NONMETALLIC MINERAL INDUSTRY AND RESOURCES OF WISCONSIN

B.A. Brown and T.J. Evans
Wisconsin Geological and Natural History Survey
3817 Mineral Point Road
Madison, WI 53705
The nonmetallic mineral production of Wisconsin has an annual value in excess of $200
million. Leading products are crushed stone and sand and gravel, followed by lime, peat,
industrial sand, dimension and ornamental stone.

The crystalline rocks of northern Wisconsin contain considerable resources of
dimension stone and high durability aggregate, located favorably with respect to midwestern
markets. Products currently in production include granite for building, ornamental, and
landscape use; crushed granite; traprock; quartzite for railroad ballast and specialized
aggregates; and metavolcanic rocks for roofing granules.

Ordovician and Silurian carbonates exposed in southern Wisconsin are major sources
of crushed stone and support a small lime industry. Cambrian and Ordovician sandstones
are a significant source of high-purity industrial sand. Abundant Quaternary deposits cover
all but the southwestern quarter of the state and provide an abundant source of construction
sand and gravel and peat.

The nonmetallic mineral industry, led by aggregate production in the more populous
southern Wisconsin area, has maintained a slow but steady growth in the last decade. A
notable new development in the aggregate industry has been increased production of
hardrock products. This trend has been in response to demand for high-quality railroad
ballast and new uses for wear-resistant aggregates in the paving industry.

State regulation plays only a minor role in permitting nonmetallic mineral operations
in Wisconsin. Except for rules governing operations in proximity to navigable waterways,
all operating permits and reclamation requirements are handled by local and county
government. The Wisconsin Geological and Natural History Survey does not have any
regulatory responsibility. The Survey conducts pure and applied research on the geology of
Wisconsin and maintains an extensive database on the geology, mineral and water resources
of the state.
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GRAVEL PIT RECLAMATION IN MINNESOTA

Cindy Buttleman
Minnesota Department of Natural Resources
Division of Minerals
2115 Birchmont Beach Road NE
Bemidji, MN 56601
Sand and gravel mining is an important Minnesota industry that contributes significantly to
the state’s economy. Preliminary 1991 figures compiled by the U.S. Bureau of Mines
indicate that Minnesota ranks eighth nationally in construction sand and gravel with
production of 26.5 million tons having a value of $61 million.

Gravel pits are a common and highly visible site throughout the state, especially
along roads. According to a 1991 informal survey conducted by the Department of Natural
Resources (DNR), there are more than 4,000 pits in Minnesota. Approximately 1,500 (or
38 percent) of these are active operations where noise, dust, traffic, and hours of operation
are frequent concerns. These issues and final reclamation of the site are most often
addressed through a county conditional land use permit.

The remaining 2,500 pits (or 62 percent) are either permanently abandoned or
intermittently active and commonly fall outside the regulatory authority of the counties.
Problems associated with these sites include dumping, safety, unauthorized activities, and
lack of reclamation.

In the past, reclamation of gravel mining areas has not been a major environmental
concern to the public. Today, however, gravel mining in Minnesota is increasingly viewed
as a temporary use to be followed by another land use that is compatible with the
surrounding landscape.

Since 1987, the DNR, the Department of Transportation, local government, and the
aggregate industry have been working on issues related to gravel pit reclamation. The need
to reclaim gravel pits and the demand for technical information on the subject was the
motivation for a handbook recently completed by the DNR entitled "A Handbook for
Reclaiming Sand and Gravel Pits in Minnesota". The handbook will provide technical

information on gravel pit reclamation to landowners, government regulators, and operators.
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In addition, research is underway in several abandoned pits to develop cost-effective
reclamation methods. Warm-season native grasses appear to be particularly well suited to
gravel pit reclamation because of their characteristic deep root systems and low fertility
requirements. Various seed mixes, seeding methods, and cover crops are also being

evaluated.
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INDUSTRIAL MINERALS IN SOUTH DAKOTA

Sarah Chadima and Barb Regynski
South Dakota Department of Environment and Natural Resources
Science Center, University of South Dakota
Vermillion, SD 57069-2390
South Dakota produces a variety of nonmetallic, nonfuel industrial minerals. During 1991,
approximately 10 million short tons of sand and gravel as well as crushed stone (quartzite)
were extracted statewide, primarily for use in all phases of road construction. Nearly 2
million short tons of limestone were produced, 52 percent of which was used by the state-
owned cement plant; the remainder was used primarily in construction. Shale (160,129 short
tons), iron ore (53,443 short tons), and gypsum (27,590 short tons) were also produced,
strictly for use in the cement-making process. All of the minerals required for cement
production were quarried in the Black Hills region.

Granite was produced near Milbank, in the northeastern part of the state, for use as
dimension stone (211,302 short tons). Slate and limestone are also quarried in the Black
Hills for use as dimension stone.

Pegmatite minerals from the Black Hills region were quarried for feldspar, mica, and
rose quartz content. All totalled, 3,861 short tons of pegmatite-bearing minerals were
produced. Potash feldspar is used in the ceramic and glass industries. Scrap muscovite is
used in roofing materials, paint, and rubber as well as other things. Rose quartz is valued

as a decorative stone.
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INVESTIGATION OF KAOLIN IN EASTERN REDWOOD COUNTY, MINNESOTA,
USING GRAVITY, MAGNETIC, AND ELECTRICAL RESISTIVITY METHODS

Val W. Chandler?!, S. Hauck?, M. Severson?,
J. Heine?, J. Reichhoff?, and Bryan D. Schaap'
The utility of gravity, magnetic, and electrical resistivity methods for kaolin exploration was
evaluated on a test-drilled 300-meter by 600-meter prospect in the Minnesota River Valley
in eastern Redwood County, Minnesota. Seven Wenner soundings and three resistivity
profiles were taken over the prospect, and interpretations were constrained by direct
determinations at nearby bedrock exposures and by drill hole (regolith) data. High-precision
gravity data also appear to reflect thickness variations in the low-density kaolin. The
magnetometer is not sensitive to the kaolin itself, but it may be useful in detecting rocks in

the protolith, such as diabase dikes, that yield chlorite-rich, weathered clays.

Minnesota Geological Survey, University of Minnesota, 2642 University Avenue, St. Paul,
MN 55114-1057; *Natural Resources Research Institute, University of Minnesota, Duluth,
5013 Miller Trunk Highway, Duluth, MN 55811.
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ECONOMIC POTENTIAL FOR INDUSTRIAL MINERALS IN THE
PADUCAH 1°x2° QUADRANGLE IN SOUTHERN ILLINOIS
AND ADJACENT KENTUCKY AND MISSOURI:

THE RESULTS OF CUSMAP ASSESSMENT

Eidel, J.J.!, J.W. Baxter!, R.E. Hughes', J.M. Masters', R.R. Pool’,
L.R. Smith!, B.J. Stiff', W. Anderson?, G. Dever, Jr.2, W. Olive®,
M. McFarland, A. Reuff’, T.S. Hayes*, and R.B. Berg’®

The Conterminous U.S. Mineral Assessment Program (CUSMAP) of the U.S. Geological
Survey (USGS), carried out in cooperation with State geological surveys, provides for
detailed geological, geochemical, and geophysical studies in regions known to contain or
have potential for mineral deposits. The program is designed to develop sufficient
knowledge to determine the likelihood of finding new mineral resources or extensions of
known deposits. A CUSMAP study of the Paducah 1°x2° quadrangle, including assessment
of the industrial minerals, was begun in the fall of 1986 as a cooperative effort of the USGS,
the Illinois State Geological Survey, and the Geological Surveys of Kentucky, Missouri, and
Indiana. The study area encompasses approximately 7,500 square miles in southern Illinois
and adjacent parts of Kentucky, Missouri, and Indiana. The recently completed assessment,
using the Illinois Geographic Information System (IGIS), shows promising exploration
targets for an array of industrial rocks and minerals, including limestone and dolomite, sand
and gravel, clays, and tripoli.

Descriptive models were prepared and, from these models, diagnostic criteria were
selected and weighted in proportion to their relative importance as indicators of the
potential for occurrence of a resource. Nine industrial minerals models were constructed:
high-calcium limestone, limestone and dolomite for aggregate, carbonate building stone,
common clay, absorbent clay, ball clay, sand and gravel, chert gravel, and tripoli. The
diagnostic criteria used included: (1) distribution of favorable bedrock or surficial
formations; (2) occurrences (locations of active and inactive mines, quarries, prospect pits,

and outcrop; (3) character and thickness of overburden (generally 0-20, 20-50, and greater

Tllinois State Geological Survey, 615 E. Peabody Dr., Champaign, IL 61820; *Kentucky
Geological Survey; *Missouri Geological Survey; “U.S. Geological Survey; and *Montana
Bureau of Mines and Geology.
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than 50 feet); and (4) for tripoli, proximity to geophysically defined intrusive bodies.
Appropriate buffer zones, assigned lesser weighting values, were chosen for both areally
defined (distribution, overburden) and point source (occurrence) criteria. Following
digitization of basic data, GIS techniques were used to provide buffer zones, assign
previously chosen weights, and, for each model, produce the criteria-based data layers that
were summed to produce the final assessments. The individual layers and the final results,
showing areas of high, medium, and low potential for each of the nine industrial minerals,

will be presented in poster format at this meeting.
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REGIONAL AND LOCAL GEOLOGIC, MINERALOGIC, AND GEOCHEMICAL
CONTROLS OF THE INDUSTRIAL CLAY GRADES IN THE
MINNESOTA RIVER VALLEY

John J. Heine! and Tom A. Toth?

Late Cretaceous sedimentary rocks are found on both sides of the Minnesota River Valley.
They consist of marine and non-marine shales, lignites, sandstones, kaolinitic sandstones,
siltstones, and mudstones overlying a pre-Late Cretaceous kaolinite/chlorite-rich weathering
profile developed on Precambrian gneisses and granites. Pleistocene glaciation has
subsequently scoured and eroded parts or all of the Late Cretaceous sequence, resulting in
deposition of a blanket of till and outwash material of varying thickness.

Using detailed stratigraphic sections of outcrops and drill holes, three paleostream
channels (Renville-Nicollet, Crow-Purgatory, and North Redwood) can be delineated. The
stream channels are defined by the presence of fluvially deposited secondary kaolinite
(channel and overbank deposits) and differences in depth to the primary kaolinite or
weathered Precambrian surface. The stream channels formed from erosion of deeply
weathered Precambrian bedrock that formed during a period of intense weathering during
the Late Jurassic to Late Cretaceous. Encroachment of the Western Interior Seaway in the
Late Cretaceous produced a more humid environment that led to the deposition of the
secondary kaolinitic sediments in the stream channels. A period of lateritization followed
that produced pisolites on the overbank material within the stream channels.

The regional stratigraphic/paleogeographic model shows that the:

(1)  grade and composition of primary kaolin was bedrock dependent;

(2) secondary kaolin was deposited in a fluvial environment;

(3) Late Cretaceous non-marine, organic-rich sediments were variable in thickness

and poorly preserved; and

(4) glacial processes eroded and buried the Precambrian bedrock, primary and

secondary kaolinite-rich, and overlying Late Cretaceous non-marine/marine

sediments.

'Natural Resources Research Inst., University of Minnesota, Duluth, 5013 Miller Trunk
Highway, Duluth, MN 55811; ?Purdue University, Dept. of Earth and Atmospheric Sciences,
1397 Civil Engineering Building, West Lafayette, IN 47907
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The best grades of kaolinite occur in the overbank areas of the paleostream channels,
and in the primary clays of the Fort Ridgely Granite or other felsic (meta)igneous rocks.
Good refractory grade material occurs in the lateritic areas where thick pisolite sequences

are developed.
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INDUSTRIAL MINERALS EXPLORATION AND RESEARCH IN MICHIGAN
Allen M. Johnson!, Milton A. Gere, Jr.2, and S. Paul Sundeen’®

The production and use of industrial rocks and minerals are vitally important to Michigan’s
economy and that of the Great Lakes region. Michigan is blessed with a diverse and rich
resource base of industrial rocks and minerals, and when combined with the ready
availability of low-cost lake transportation, which enables these low value products to be
shipped throughout the Great Lakes area, it enjoys a competitive advantage--one which
makes it one of the leading producers of a wide variety of mineral products.

Recognizing the importance of this resource, the Geological Survey Division of the
Michigan Department of Natural Resources works closely with the research universities of
the state on projects of mutual interest. Over the years, a number of projects involving
exploration for and the utilization of industrial minerals have been undertaken in
cooperation with Michigan Technological University, which maintains a strong minerals
component in both education and research. Some of the more important joint projects are:

1. Building and decorative stone--Michigan has abundant resources of attractive
stone which are presently underutilized for building and decorative uses. A current project
is designed to evaluate the most appealing stones.

2. Limestone/dolostone--Michigan has huge resources of high quality carbonate rock,
which are mined and processed and used extensively in metallurgical, chemical, construction,
agricultural, manufacturing, and environmental applications.

3. Foundry sand--Great lakes dune sand has set the standard for quality in the
foundry industry. With increasing efforts to protect and preserve shoreline dunes, the
industry is using more inland sources which require beneficiation to remove clays and acid-
consuming carbonates.

4. Graphite--Precambrian sedimentary rocks associated with iron-formations in
Michigan contain significant resources of graphitic rock, some grading as high as 35 percent

graphite. The amorphous graphite has potential for use as a pigment, lubricant,

"Dept. of Mining Engineering, Michigan Technological Univ., Houghton, MI 49931;
’Geological Survey Division, Michigan Dept. of Natural Resources, Marquette, MI 49855;
3Geological Survey Division, Michigan Dept. of Natural Resources, Lansing, MI 48909.
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metallurgical reductant, and as a shale of substitute for portland cement manufacture.
Higher value crystalline graphite may also be present in some areas.

5. Shale/slate for portland cement manufacture--Michigan is also a leading producer
of portland cement. The cement is produced by firing limestone with shale, which provides
the needed silica and alumina to produce a cement klinker. The very demanding chemical
requirements for the shale material require low alkalis and low sulfur levels, which are
difficult to achieve. Current work involves exploration for suitable shale substitutes in the
sedimentary rocks of the Precambrian terrain of the western Upper Peninsula of Michigan.
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NATURAL AGGREGATES--NATIONAL AND REGIONAL ASSESSMENTS

William H. Langer, MS 913
U.S. Geological Survey
25046 Federal Center
Denver, CO 80225

Crushed stone and sand and gravel are the two main sources of natural aggregates, and
together amount to approximately half the volume of mined material in the United States.
U.S. aggregate production in 1990 had a value of approximately $9.1 billion (U.S. Bureau
of Mines, 1991); thus, aggregates are among the leading nonfuel mineral commodities
produced in the U.S. Their 1990 value by far exceeded that of iron ore ($1.8 billion),
copper ($4.2 billion), or the combined value of precious metals including gold, silver, and
the platinum group metals ($4.7 billion).

Although crushed stone and sand and gravel commonly are used interchangeably,
these essential construction materials are not readily available in all parts of the United
States. Some areas are devoid of sand and gravel, and potential sources of crushed stone
may be lacking or covered by a sufficient thickness of overburden to make surface mining
uneconomical. In some areas, aggregates do not meet the physical-property requirements
for certain uses, or they contain mineral constituents that react adversely when used in
concrete. Furthermore, zoning, regulations, and competing land uses may restrict or
preclude aggregate mining.

Two sets of U.S. Geological Survey maps can serve as valuable data sets for regional
analyses of natural aggregates. On the National scale, two 1:5,000,000-scale maps (1 in. =
79 mi) have been completed for the conterminous U.S. One map shows the major potential
sources of sand and gravel aggregate, and the other shows the distribution of selected types
of bedrock normally considered for use as crushed stone (Langer, 1988). On a regional
scale, a 52-map set of 1:1,000,000-scale maps (1 in. # 16 mi) showing the Quaternary geology
of the conterminous U.S. is currently being prepared. The Quaternary geologic map of the
Minneapolis 4° x 6° quadrangle is an example (Richmond and Fullerton, 1983).

The National overview maps demonstrate that natural aggregates are distributed
throughout the U.S. in a variety of geologic environments. The map showing potential

sources of sand and gravel is divided into geographic regions based primarily on geologic
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history and physiography. The mode of distribution of sand and gravel is similar within a
region and is fairly distinct from that of other regions. Within each of these regions, major
areas of sand and gravel are shown.

Crushed stone aggregates are mined from a wide variety of parent bedrock materials,
including limestone and other carbonate rocks, granite, and other igneous rocks. The
National maps show that limestone is widespread throughout the Central and Eastern U.S,,
and is scattered in the West. Granite is widely distributed in the Eastern and Western U.S.
and is exposed in a few small areas in the Midwest. Igneous rocks (excluding granite) are
largely concentrated in the Western U.S. and in a few isolated localities in the East.

The National maps also demonstrate that aggregates are in limited supply or of poor
quality in approximately one-third of the conterminous U.S. In the High Plains, aggregate
is largely restricted to stream channels and terraces, and commonly lacks gravel. Large
areas of glaciolacustrine deposits in Michigan and North and South Dakota lack significant
deposits of sand and gravel. The seaward sections of the Coastal Plain are primarily sand
that commonly lacks gravel. Much of the Mississippi River alluvial plain and adjacent loess-
mantled uplands lack significant deposits of sand and gravel.

The Quaternary geologic map of the Minneapolis 4° x 6° quadrangle shows § map
units that are possible sources of sand and gravel. For regional planning purposes, these
areas can be highlighted. A generalized ranking of sand and gravel availability prepared
from this map illustrates that, although this quadrangle area might contain an abundance
of sand and gravel resources, there are significant areas where these deposits are sparse.

Because aggregate will continue to be in demand, provisions to protect available
aggregate and to provide for uninterrupted economical supplies should be made.
Identification of areas with adequate sources of aggregate represents only the first step in
land-use planning and commercial exploitation. Proper long-range planning and
environmentally conscious zoning techniques can help assure that adequate supplies of
aggregate are available near market areas, while simultaneously protecting the public from
the undesirable effects of mining operations. The interrelated problems associated with

aggregate availability, aggregate quality, and socioeconomic needs and restrictions present
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a challenging setting for the development of new techniques and methodologies for
aggregate assessment.
REFERENCES
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MINNESOTA’S AGGREGATE MAPPING PROGRAM

J.D. Lehr
Minnesota Department of Natural Resources - Minerals Division
Box 45, 500 Lafayette Road
St. Paul, MN 55155-4045
Minnesota Statute 84.94 mandates that the DNR, in cooperation with the Minnesota
Geological Survey and the Minnesota Department of Transportation (MN-DOT), conduct
a program to identify and classify potential aggregate resources in Minnesota outside the
seven-county metropolitan area. This statute further specifies that priority be given to those
areas of the state where urbanization or other factors may result in a loss of aggregate
resources to development. Mapping has been completed in Sherburne, Wright, and Isanti
Counties and is currently in progress in Benton County. Aggregate mapping is scheduled
for Clay and Blue Earth Counties.

Mapping of aggregate resources entails initial mapping in the office of all surficial
geologic materials. This is accomplished by stereoscopic study of high-altitude aerial
photographs with geologic contacts drawn on 7.5-minute topographic maps. These
interpretations are supplemented by study of published reports, including geologic and soils
maps. This preliminary geologic map is then checked in the field through observations of
geomorphology and examination of sediments in exposures such as gravel pits, excavations,
and road cuts. Subsurface data, including MN-DOT test borings and well logs from field-
located domestic water wells, are used to substantiate inferences about shallow subsurface
sediments. Aggregate sieve and quality test data from MN-DOT files are summarized in
order to quantify the physical properties of the aggregate deposits. Following field work,
the geologic contacts are adjusted and finalized using aerial photographs.

Upon completion of mapping, the geologic information is digitized in ARC/INFO
from the 7.5-minute field maps for incorporation into geographic information systems. The
final map is produced at a scale of 1:100,000, utilizing existing base map data (DLG and
TIGER, for example), where available.

Those geologic units that contain potential aggregate resources are grouped together
and shown on the map with an overlay pattern. A report describing the Quaternary geology

of the county and its relationship to the occurrence of aggregate accompanies each map.
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In addition to the paper map and report, the digital map data are provided to the
county for use in their geographic information system. These data are then used by the
county to establish zoning and land-use plans that will preserve for future use those areas

with the highest potential for aggregate resources.
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MINERAL FRONTIERS ON INDIAN LANDS

Stephen Manydeeds
Bureau of Indian Affairs
Division of Energy and Mineral Resources
730 Simms Room 239

Golden, CO 80401
The Division of Energy and Mineral Resources of the Bureau of Indian Affairs provides
services to the Indian mineral owner that are unique within the Department of Interior.
The primary goal of the Division is to provide the best available technical, economic, and
land-use data and advice to Indian landowners, and to bureau and department personnel
who are assisting Indian owners seeking to manage and develop their mineral resources.
In addition, the Division cooperates in the planning, management, and development of
mineral resources with tribes, other agencies, councils, and commissions, and assists tribes
in achieving the maximum income, employment, training, and business opportunities from
utilization of their mineral resources.

The Division of Energy and Minerals is a national office in the BIA. It provides staff
assistance and advice to the Director of Office of Trust and Economic Development in
analyzing, evaluating, developing, and coordinating Bureau-wide Indian energy and mineral
resource policies and programs. It prepares regulations and develops procedures for
application by area and agency offices in activities pertaining to the conservation,
development, and leasing of mineral resources on Indian lands.

The Division coordinates Bureau energy and minerals resources activities with other
bureaus within the Department, other governmental agencies, and industry personnel; and
advises Bureau management on mineral-related technical issues. Some of the services
include reviewing mineral accounting procedures; managing the Bureau’s minerals inventory
program; reviewing environmental impact statements; providing comments related to
mineral resource development; and monitoring contracts and production programs in oil and
gas.

The Division is responsible for economic analyses and other activities related to coal,
oil, gas, uranium, copper, molybdenum, tungsten, and other energy and mineral resources.

Since the Division was first organized in 1977, more than 20 million acres of tribal lands in
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the lower forty eight states plus Alaska have received or are in the process of receiving
mineral assessments. This represents just over 47 percent of tribal trust lands in these areas.
The long term goal of the Division is to complete mineral studies on all reservations.

The Division has the following technical capabilities in mineral resource
management: Technical Support for Management; Geological/Engineering Studies; Economic
Analysis; and Assessment of Decline Curves.

Major Division programs include: Geotechnical Analysis and Transfer (GAT); Mineral
Database Management; Mineral Assessment; Outreach and Special Projects.

The Divisions Outreach program includes several meetings each year with industry,
government, and Indian mineral owners. The program is designed to (1) inform industry
of which Indian Tribes may be interested in considering a mineral proposal; (2) highlight
the positive effects of doing business on Indian lands; (3) establish ground rules for
proposals and negotiations; (4) present exploration methods that are proven to be successful

on various deposit types; and (5) provide geological information on Indian lands.
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THE IMPACT OF URBAN DEVELOPMENT ON THE STONE INDUSTRY
OF THE CHICAGO-MILWAUKEE METROPOLITAN AREA

Donald G. Mikulic and Joanne Kluessendorf

A large, locally derived stone industry has supplied northeastern Illinois and southeastern
Wisconsin with a variety of construction materials since pioneer settlement of the area. In
turn, the availability of these stone products has had a significant impact on the
development and character of this region, which encompasses the major metropolitan
centers of Chicago and Milwaukee. However, urban growth and changing material needs,
both constrained by geologic factors, threaten the future availability of these stone products.

Geology is the fundamental control on the availability of stone materials in this
region. A thick cover of glacial deposits and lake sediments severely limits the area in
which bedrock occurs at or near the ground surface. The quality of bedrock composition
and thickness of useable stone also vary greatly across the region, with the most desirable
quarry sites located closest to Lake Michigan.

Throughout the 19th century, lime and building stone were the main products, with
large production centers located in Cook, Kankakee, and Will Counties, Illinois, and
Milwaukee, Racine, and Waukesha Counties, Wisconsin. Portland cement, which was
introduced in the late 19th century for use in concrete pavement, blocks, etc., eliminated
most of the demand for these local materials. Since then, aggregate has been the dominant
product of the region, although lime is still produced in Cook County, and "stone" is
quarried as decorative building stone in Waukesha County.

While it has been able to adapt to changing product demand, the stone industry is
being seriously threatened by urban expansion. Numerous quarry sites have been forced to
close, and many potential sites have been lost to development. In northeastern Illinois, only
20 quarries are still operating, while at least 253 stone pits have been abandoned. Only 19
pits are operating in southeastern Wisconsin; 148 have been abandoned. Urban growth is

encroaching upon many existing quarry sites, and strong local opposition to quarry

linois State Geological Survey, 615 E. Peabody Drive, Champaign, IL 61820; *University
of Illinois, Department of Geology, 1301 W. Green Street, Urbana, IL 61801.
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expansion, deepening and opening of new pits, even in rural areas, threatens remaining
operators. Operators face this opposition alone, and public agency support is needed to
explain the benefits of the stone industry to the community and to outline geologic

constraints that prevent a quarry from opening "farther down the road."
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INDUSTRIAL MINERALS INFORMATION FOR LOCAL GOVERNMENT:
GEOLOGIC RESOURCES PLATES OF THE
MINNESOTA COUNTY GEOLOGIC ATLAS PROGRAM

John H. Mossler
Minnesota Geological Survey

2642 University Avenue

St. Paul, MN 55114-1057
Counties involved in land-use planning are increasingly interested in obtaining information
about their industrial mineral resources. As part of the County Geologic Atlas program, the
Minnesota Geological Survey has produced geologic resources plates for the Hennepin
(Balaban, 1989) and Dakota (Balaban and Hobbs, 1990) County atlases. These plates,
displayed in the accompanying exhibit, discuss sand and gravel, bedrock (for crushed rock
and dimension stone), and clay resources. Hennepin County has led the state in production
of sand and gravel, and Dakota County contains about half the rock aggregate and sand and
gravel resources of the seven-county Twin Cities Metropolitan Area. Discussions of the
bedrock resources on the plates relate local stone types to familiar, historic buildings in the
counties and consider problems associated with use of the Platteville Formation for
construction in Hennepin County. In combination with the other maps of the county atlases
(surficial and bedrock geologic maps, and interpretive maps of hydrogeology and ground-
water sensitivity), the geologic resources plates put industrial mineral resources into context

for county planners.
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EVALUATION OF THE CARBONATE RESOURCES
OF SOUTHERN MINNESOTA

H.B. Niles and J.H. Mossler
Minnesota Geological Survey
University of Minnesota
2642 University Avenue
St. Paul, MN 55114-1057
Paleozoic carbonate deposits in southeastern Minnesota, consisting of several formations
ranging from limestone to dolomite, constitute an important mineral resource of the state.
They are quarried extensively for aggregate, aglime, and dimension stone. However, new
uses are being developed for carbonate rocks that require greater adherence to
specifications for chemical composition. Extensive channel samples and diamond drill-hole
samples were collected for chemical analyses from the Paleozoic section. Sixty locations
were sampled and a total of 615 samples were analyzed for CaO, MgO, LO], SiO,, AL,O,,
TiO,, Fe, MnO, Na,0, K,O, P,O;, S, and Cl. These analyses provide the basic information
needed by a company to make a preliminary assessment of these materials for commercial

exploitation. They represent a potential source of flux for Minnesota taconite operations.
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DIMENSION STONE INVENTORY OF NORTHERN MINNESOTA

M.W. Oberhelman and R. Riihiluoma
Minnesota Department of Natural Resources
Box 567
Hibbing, MN 55746

The dimension stone industry has experienced significant growth over the past few years.
Correspondingly, the demand for new colors and uniquely textured stone has steadily
increased. The results of a recent dimension stone inventory reinforce the idea that
Minnesota offers excellent potential for high qualit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>