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A turn-of-the-century geologist scans the valley of the frozen
Cedar River, framed by cliffs of Silurian dolomite. This area is
now part of Palisades-Kepler State Park in Linn County.

Calvin Collection, University of lowa

The
Geological
Survey

in Iowa

100 Years of
Research and
Service

Iowa's geologic past has left a
legacy of fossils, minerals, layers
of rock, glacial deposits, river
valleys, and groundwater. The
exploration, settlement, economic
development, and environmental
issues of this state are literally
rooted in these geologic features
and materials. The year 1992
marks one-hundred years of
continuous state support of a
Geological Survey in Iowa. This
milestone provides an opportunity
to emphasize the importance of
geological knowledge in the func-
tioning of our society.

This centennial issue of Iowa
Geology examines the historic
impact of this state’s geology on its
people. It looks at the foundations
of our present relationship with the
earth we live on. It looks at some
of the people who led the way to
our present understanding of
TIowa’s geology. It demonstrates

Donald L. Koch, State Geologist and
Chief of the Geological Survey Bureau
since 1980, holds a centennial
commemorative plaque presented by
the Geological Society of America.

the long-term, continuing need to
locate resources, cope with prob-
lems, and plan for the future in
accordance with the geologic
conditions and processes that
Iowa’s land and water present to
its inhabitants. The Department of
Natural Resources’ Geological
Survey Bureau has a special role
in linking science and public
policy, in disseminating to a wide
audience what geologists know
about the state’s vital and deli-
cately balanced environmental
relationships, and through basic
research to continue building a
trustworthy base of geological
information for application to
Iowa’s future.



History of Geological Investigations

The search for mineral wealth in
the Upper Mississippi Valley first
brought Iowa to geological notice
and resulted in one of the
country’'s most remarkable vol-
umes of geological reconnais-
sance, David Dale Owen's "Report
of a Geological Survey of Wiscon-

sin, Iowa, and Minnesota" in 1852.

This effort was followed by two
short-term, but important forerun-
ners of the present Survey that
were directed by James Hall of
New York and Charles A. White,
M.D. Their reconnaissance work,
published in 1858 and 1870,

contained the state’s first regional
correlations of rock strata here
with those in the eastern United
States and Europe. These early
volumes established a preliminary
framework for the more compre-
hensive geological studies which
were to follow.

Beginning in 1892, when the
present Geological Survey was
established, Samuel Calvin and
his colleagues began to examine
Iowa’s geology county by county.
Their readable accounts reflect the
prevailing broad approach to
natural science, as they are

Samuel Calvin, State Geologist from 1892-1904 and 1906-1911, examines a
large glacial boulder in Buchanan County.
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supplemented with information on
prairie and forest flora, meteoro-
logical records, and archaeological
remains. Calvin, Thomas
Macbride, and Bohumil Shimek,
three of Iowa's most influential
and inspiring scientists, were
equally at home in several fields of
natural history. The tradition of
service and science which they
established remains an important
theme of the Survey'’s present and
future operations.

Thomas
Macbride, who
mapped the
glacial geology
of 17 counties,
also served as
President of the
Univ. of Iowa
Jrom 1914-
1916.

photos from Special Collections, University of lowa Library

Bohumil Shimek, known for his work
on Iowa'’s loess deposits, works with
plant ecology students (ca. 1925).

illustration from 1897 Sears Roebuck Catalogue
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Iowa has long been recognized
as one of the important areas in
the world for the study and inter-
pretation of glacial deposits. As
F.A. Wilder, G.F. Kay, and A.C.
Trowbridge followed Calvin as

State Geologist, they continued to
emphasize examination of the
state’s glacial record. Questions
related to glacial drifts, gravels,
buried soils, peats, and loess
deposits were inseparable from

James C. Davis

economic geology in Iowa -- and
today are inseparable from envi-
ronmental assessments. The
adaptability of Iowa’s terrain and
soils to agriculture, and the impor-
tance of agriculture to Iowa's

economy and as a factor in today'’s
environmental issues warrant a
strong and continuing commitment
to research of Iowa's Quaternary-
age glacial deposits.

George F. Kay,
State Geologist
1911-1934,
ponders his
plight after a
June 1924
windstorm
during field
work in Lucas
County.

photos from Calvin Collection, University of lowa

Arthur C. Trowbridge, State Geologist
1934-1947, took these 1912 geology
students to a Johnson County quarry
to study Devonian limestones.




"Continuing to
refine our under-
' standing of the
sequence of
different geologic
deposits and the
three-dimensional
picture of their
arrangement .
below the Earth’s
- surface is an
enduring priority
of Geological
Surveys. Future
improvements in
our predictive
capabilities in
Iowa depend on
this progress.”

Greg A.

Ludvigson
(1992)
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Economic Mineral Resources

The variety and extent of the
state’s mineral resources became
better known as the counties were
systematically investigated and a
basic_framework of glacial and
bedrock deposits was developed.
Over the years an interesting
combination of mineral products
has been mined and quarried in
Iowa, based on studies done by
the Geological Survey. The work
of extracting and processing these
natural resources has provided
generations of lowans with raw
materials for building and con-
struction, agricultural needs, and

valuable export commodities. The
state’s supplies of industrial
minerals are in need of further
assessment, particularly in areas
where urban expansion limits
extraction of these materials. Also,
there is more to learn about Iowa’s
potential for commercial oil and
gas production, especially from
deeply buried deposits where few
wells have penetrated. The in-
creasing demand for mineral
resources information will require
a more detailed level of geologic
mapping than now exists.

Kilns, sheds, and neat stacks of finished clay products are shown at the lTowa
Pipe and Tile Company plant in Des Moines about 1896.
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photos and lithograph from State Historical Society of lowa




Young's Studio, lowa City







Groundwater Studies

Groundwater investigations in
Iowa intensified as the post-World
War II economic expansion in-
cluded industry as well as agricul-
ture, and more precise information
on water resources was required.
In 1947, H. Garland Hershey
succeeded Trowbridge as State
Geologist, and cooperative pro-
grams with the state’s water-well

illustration from 1897 Sears Roebuck Catalogue
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contractors and the U.S. Geological

Survey were emphasized. This
was also the watershed year in
which the Director of the Geologi-
cal Survey and the Chairman of
the University of Iowa Geology
Department became two separate
positions.

An emerging set of resource,
environmental, and energy issues

JSaced Iowa in the early 1970's.
Samuel J. Tuthill, who in 1969
JSollowed Hershey as State
Geologist, applied the Survey’s
traditional research and service
Jfunctions to these contemporary
problems and altered the direc-
tion of the Survey along a course
of diversified public service and
interagency cooperation that




continues today.

The application of computer
technology bloomed during the
1980’s and '90’'s and had an
enormous impact on data manage-
ment, improving our geologic and
hydrologic assessments and
services. During this period,
Stanley C. Grant (1975-1980) and
Donald L. Koch (1980-present)
were appointed State Geologist.
Two other important events were
the reorganization of state govern-
ment in 1986, which placed the
Survey into a new Department of
Natural Resources, and passage of
the 1987 Groundwater Protection
Act.

(Below) Field notes of soil and water

conditions on the farm are typed by a
County Extension agent using his
1920’s version of today’s lap-top
computer.

State Historical Society of lowa

illustration from 1897 Sears Roebuck Catalogue
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Images, Maps, and Computer Applications

Abundant data about Iowa’s land surface and the condition of its under-
lying glacial, bedrock, and water resources is stored in images and coded
computer files. The newest computer tool to link and display various sets
of data, and compare one type of information with another, is the geo-
graphic information system. Computers also enable us to track sets of
samples from well drillers, contour the elevation or thickness of different
geologic deposits, plot locations of abandoned mines, model the behavior
of groundwater as wells are pumped, analyze trends in groundwater
quality from chemical data, and assemble the publication you are reading.

In the early 1970's, environ-
mental issues and imaging
technologies were evolving
concurrently. Conflicts involv-
ing Iowa's land, air, and water
were on the public's agenda,
and new tools to evaluate these
issues began to be accessible
and affordable. The Geological
Survey initiated a new venture
-- remote sensing -- the acquisi-
tion of information using record-
ing devices not in direct contact
with the objects under study.

This technology utilizes
properties of the electromag-
netic spectrum (heat and light
are common examples) to image
and evaluate the landscape for
specific purposes. Examples of
investigations which the Geo-
logical Survey conducted in
cooperation with other govern-
ment agencies included: evalu-

FROM REMOTE SENSING TO GIS Bernard E. Hoyer

ating thermal discharges to the
Mississippi River, mapping the
inundation of crops by flood
waters, inventorying diseased
trees, inventorying land use,
monitoring strip mines and recla-
mation, and estimating soil ero-
sion. Images were obtained from
both low and high-altitude aircraft
as well as from orbiting satellites,
depending upon the situation
under study.

Several common themes
emerged from these studies.
Remote sensing imagery was
generally best used in conjunction
with other mapped data. Digital
imagery was most effectively
analyzed in computers, not as
"photographic" images of the data.
Imagery was best analyzed when
merged with other geographically
referenced resource data in the
computer, and often the other

The ability to view the
same area through time
and from different
altitudes enhances our
ability to evaluate
changing patterns in land
use. This sequence
shows the course of the
Des Moines River through
northwe:st Polkk County
prior to and after
construction of Saylorville
Reservoir.
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resource data was more useful to
solving problems than the
imagery itself. Thus, as early as
1973, our staff determined that a
library of geographically refer-
enced, digital, natural resource
data would be a powerful tool for
use in examining and evaluating
Iowa's natural resources.

With the continued evolution
of environmental issues, the
tremendous development of
computer hardware and soft-
ware, and the 1986 coalescing of
agencies into the lowa Depart-
ment of Natural Resources, that
library is now being built as our
Natural Resources Geographic
Information System. The adap-
tation of this technology will
assist us in meeting our future
natural resource information
needs with greater speed, accu-
racy, and insight.

1950 Black and white aerial
photograph from about 10,000 feet

1978 Color-infrared photograph
Jrom 40,000 feet

1990 Color-infrared satellite
image from 438 miles
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The Next 100 Years

This colorful and historical look
at the roots of today’s Survey also
frames a view of our future. The
inventory, development, and
conservation of our state’s geologi-
cal resources are vital elements of
Iowa’s economic stability and
future growth. Geological re-
sources are limited and are not
uniformly distributed in either
quantity or quality. There is
increasing competition for their
use. Some geologic settings are
vulnerable to contamination. Iowa
needs a qualified source of reliable
information on soil, rock, mineral,
and water resources. The Geologi-
cal Survey'’s historic emphasis on
both science and service must
continue. We must respond to the
state’s changing economic and
environmental needs with new
theories and technologies, needed
areas of expertise, and a willing-
ness to accept new responsibilities
applied with the traditional integ-
rity, quality, and esprit de corps.

A strong program of meeting
scientific challenges while produc-
ing practical results recognizes, in
Calvin’s words, that "The pure
science of today becomes the basis
of the applied science of tomor-
row.” Coupled with the effective
communication of our research to
the public, the Geological Survey
should continue its contributions to
Iowa for the next 100 years.

Narrative by Jean C. Prior
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Continuing
field studies
are essential
to building a
trustworthy
base of
geological
information.
(A pinnacle of
Galena
dolomite is
visited in 1905
near Rockdale
in Dubuque
County.)

Towans depend on groundwater
supplies for a variety of uses. (Hotel
Colfax was a popular health resort
built in 1884 around the presumed
therapeutic effects of mineral water
Jfrom Jasper County wells.)

Jumbo and crinoid photos:
Calvin Collection, University of
lowa

Other photos: State Historical
Society of lowa

There is a continuing need to
locate adequate sources of
groundwater in Iowa. (An
unexpected gush of water,
known as "Jumbo,” flowed out-
of-control for months during
well drilling in Belle Plaine,
Towa County in 1886.)

A bouquet of "sea lilies” (crinoids)
concludes this edition of Iowa Geology
commemorating the Geological Survey’s
centennial.

Public
awareness of
geologic events
should be
encouraged. (In
1929, Daughters
of the American
Revolution
dedicated a
monument to the
Estherville
Meteorite which
fell in Emmet
County in

1879.)
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