














IOWA'S 
SESQUICENTENNIAL 

In 1996 Iowa will celebrate 150 
years of statehood. Sesquicentennials 
are historical milestones, and compari­
sons between then and now are 
inevitable. Geological perspectives on 
150 years of human histo1y may seem 
like a mismatch of time scales. People 
tend to think of the landscape as a 
permanent, unchanging feature of our 
lives, with modifications during such a 
geologically brief span of time as 
being almost insignificant - but that is 
not true. Geologists recognize that 
Iowa's floodplains, hillslopes, gullies, 
and karst regions are dynamic, natu­
rally changing portions of today's 
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landscape. People, however, are also 
part of the landscape, and their 
mechanized earth-moving ability also 
makes them a major force altering the 
land surface. 

In just 150 years, people have 
imprinted a variety of cultural patterns 
across the state's terrain. Glacial 
boulders stranded in Iowa thousands 
of years ago have been moved by 
generations of farmers from fields to 
fence rows (photo above). Plows and 
planters annually turn over the upper 
few inches of most of rural Iowa, 
loosening the soil in furrows to the 
forces of wind and rain. A grid of 

roads intersecting on one-mile squares 
helps us navigate the countryside. 
Hay is mowed and bailed, seasonally 
scoring Iowa's hillslopes with intricate 
webbed patterns (photo above). Dams 
and levees regulate the flow of water 
through the state's lowlands, while 
artificial ponds and reservoirs hold 
water in place among the rolling hills. 
Terraces are bulldozed into place 
across the steeper hillsides to slow the 
loss of soil and moisture from the land. 
Meandering river channels have been 
straightened and confined between 
narrow embankments, forcing rivers to 
erode deeper courses, in turn lowering 
local water tables and draining adja­
cent wetlands. Miles of clay tiles and 
plastic tubing have been laid beneath 
acres of landscape to redirect infiltrat­
ing rainwater and hasten drying of the 
land surface. Deposits of non-renew-

able minerals, stone, sand and gravel 
that were geologically stored for 
thousands or m.illions of years have 
been mined and quarried from the 
earth. Urban lands are excavated and 
rearranged to suit builders and con­
form to legal regulations. The left­
overs of our daily lives are buried in 
landfills. And the quality of one of our 
most basic needs - the drinking water 
supplied by underground geologic 
strata - can be compromised by this 
human activity, sometimes in unex­
pected ways and over long periods of 
time. 

In few other states having rural, 
dispersed populations does the impact 
of 150 years of human activity domi­
nate the landscape as completely as it 
does here in Iowa. •!• 
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Landscape Features of Iowa 
Jean Cutler Prior 

The topographic features seen on the following pages illustrate 
the range of picturesque diversity that is present across our state. In 
addition to their beauty, each of these landscape views reflects 
some aspect of Iowa's geologic history. Understanding the geologic 
setting of various types of terrain is essential for citizens concerned 
with farming, urban expansion, recreation, excavation of mineral 
resources, pumping of groundwater supplies, landfilling of waste 
materials, and other environmental and natural resource issues. 
Also, it is useful to think about these landscapes in terms of their 
influence on the distribution of native plant and animal habitats, on 
various soil types, on the potential for archaeological remains, and 
on patterns of historic settlement. Learning more about the features 
of Iowa's landscape increases our understanding and appreciation 
of the views around us and the ground beneath our feet. 
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Left: 1be island-braided 
channel of the Mississippi 
River occupies the floor of 
a gorge eroded through 
steep rock-lined bluffs in 
Clayton County. 1be 
deeply entrenched river 
valley was shaped by 
glacial meltwater floods 
between 18,000and 
9,500 years ago. 

Right: 1be Iowa River 
forms sweeping meander 
loops as it flows across its 
floodplain in Tama 
County. Scars of earlier 
migration channels of the 
n·ver are visible in the 
fields and woodlands. 
Floodplains are 
underlain by porous 
alluvial deposits that yield 
valuable groundwater 
supplies. 1bese shallow 
resources are vulnerable 
to contamination from 
the land surface. 
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Jean Prior 

Shifting sand dunes 
occupy pan of an 
abandoned channel of 
the Upper Iowa River 
in Allamakee County. 
1be sand accumulated 
when water flowed 
through this meander 
much earlier in the 
valley's histo,y. Wind 
also deposited sand 
here during later dry 
pen·ods. 

Gary I liglushoc, (owa St.11e University 



Tim Kcnuni~ 

Hump-backed 
ridges rise from 
the gently rolling 
landscape in 
southeastern Linn 
County. These 
ridges, known as 
paha, are 
always oriented 
NW to SE. They 
are all that 
remain of a once 
higher glacial 
plain and are 
often capped with 
wind-bloum loess 
and sand. 

A glacial moraine in Dickinson County appears as a series of irregular broken ridges 
crossing the landscape. These are the hummocky accumulations of pebbly debris that 
settled out of stagnant, slowly melting glacial ice about 13,000 years ago. 
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Crooked ridges with steep sideslopes characterize 
the Loess Hills of western Iowa. They are 
composed of thick deposits of silt carried by the 
wind from the adjoining Missouri River valley 
during seasons when glacial meltwater flood 
sediments were exposed. There is a sharp 
contrast between prairie and encroaching 
woodlands in this topographic setting. 

Above: Ocheyedan Mound is an 
isolated, conical hill composed 
of sand and gravel. It is an 
excellent example of a glacial 
kame, formed as meltwater 
carried sediments off the gla­
cier surface and deposited 
them into a cavity in the slow­
ly melting ice. 

Right: Gullies are deep, 
narrow erosional cuts through 
the landscape. Their 
development and growth is an 
active geologic process within 
the silt-dominated Loess Hills topography of western Iowa. Gullies widen and 
lengthen headward ( upslope), eroding quickly, especially after heavy rains. 
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Circular depres­
sions, some filled 
with water or 
clumps of trees, 
mark the location 
of sinkholes in this 
Clayton County 
aerial view. 
Sinkholes form by 
collapse of thin soil 
and unstable rock 
into underground 
crevice or cave 
openings. Shallow 
aquifers are vul­
nerable to contam­
ination problems in 
this geologic set­
ting. Though most 
common in north-

Glacial erratics are boulders 
of igneous and metamorphic 
rock, native to geographic 
regions well north of Iowa. 
7be erratics in this Black Hawk 
County pasture were carried 
into Iowa by glacial advances 
over 500,000yearsago. They 
were concentrated at the land 
surf ace by later erosion, which 
removed the fine-grained 
deposits once surrounding 
them. 

eastern Iowa, sinkholes are also seen in Floyd and Mitchell counties and in the 
Burlington area of southeastern Iowa. 
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7bese shallow wetlands are a series of g lacial kettles on Doolittle Prairie State 
Preserve in Story County. A subtle drainage system connects them, as noted by the soil 
moisture and vegetation patterns. These linked "prairie potholes" mark a route taken by 
glacial meltwater through a maze of slowly disintegrating glacial ice about 13, 000 
years ago. 

Dendritic drainage 
patterns crease these 
cropped fields with 
branching routes along 
which precipitation 
runoff is channeled into 
n"/ls, creeks, and rivers. 
7bis effective drainage 
network has reshaped 
the glacial plains left af­
ter southern Iowa's last 
contact with glaciers, 
over 500,000 years 
ago. 

Gary I lightshoc, Iowa State Univcrsily :I 
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Long continuous rock bluffs, called palisades , line the Upper Iowa River valley. 
These picturesque clijfs result from the river eroding against dolomite, a resistant 
rock unit formed 450 million years ago. Such scenic landscapes in northeastern 
Iowa reflect the presence of sedimenta,y bedrock fonnations close to the land 
surface. 

This inside view of a cave entrance at Maquoketa Caves State 
Park illustrates an example of karst topography . Such 
features also include springs and sinkholes, landforms which 
result from groundwater movement slowly dissolving shallow 
limestone or dolomite bedrock. 

An outcrop of sedimen­
tary rock displays 
horizontal layering, 
which reflects the rock's 
origins in a marine 
environment. Vertical 
fractures, caused by later 
earth stresses on the 
bn"!tle dolomite, contri­
bute a blocky appearance 
to the outcrop. These 
various planes of 
weakness are flowpaths 
for groundwater 
movement. 
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The discharge of water from Cold Water 
Spring crosses a sen·es of rock riffles as it 
flows away from a bluff of dolomite 
bedrock. Springs develop where 
groundwater flow is intercepted by the 
land surface, usually along the steep 
sides of valleys. 

The oldest bedrock formation visible anywhere in Iowa outcrops at Gitchie Manitou 
State Preserve in Lyon County. The distinctive reddish cast of the Sioux Quartzite 
is seen here along 
the edges of 'Jasper 
Pool," an 1800's­
era quany on the 
preserve. These 
durable, quartz­
rich rocks are 2.6 
billion years old. 
Glacial erratics of 
this formation are 
easily recognizable 
and may be found 
for many miles to 
the southeast. 

Ar1 Bettis 



GEOLOGY Of 

IACIIOIE 
SlAlErAII 
BRIAH J. WITZKE 

A narrow and precipitous ridge of 
rock, once termed the "Devil's Back­
bone," towers prominently above an 
entrenched meander loop of the 
Maquoketa River north of Dundee in 
Delaware County. This ridge provided 
both the inspiration and namesake for 
Iowa's first state park, which now 
encompasses a region of river bottoms, 
wooded slopes, and dramatic rocky 
cliffs. Backbone State Park was 
dedicated in 1920 to preserve the 
natural beauty of this special area for 
the enjoyment of future generations. 
As we move beyond the 75th anniver­
sary of Iowa's state park system, we 
are mindful of the important role our 
public parks play in providing recre­
ation, education, and inspiration for 
both young and old alike. We owe a 
debt of gratitude to the foresight and 
wisdom shown by the Iowa leaders 
who established our state parks as 
lasting treasures for all the people. 

ledges and crevices in weathered Silun·an­
age dolomite form the backdrop for this 
family outing in the late 1890's at 
Backbone State Park. 

The preservation of unique or 
dramatic geologic features has been a 
significant goal in the establishment of 
many of Iowa's state parks, and an 
understanding of the geology of these 
park lands can enhance our apprecia­
tion of Iowa's natural heritage. It is to 
this end that the Geological Survey 
Bureau is undertaking a program to 
summarize the geologic features of our 
state parks, beginning appropriately at 
Backbone. 

The rocks so wonderfully dis­
played in Backbone State Park were 
originally deposited as lime sediments 
in a shallow tropical sea that covered 
the Iowa area about 430 million years 
ago, a time geologists term the Silurian 
Period. These sediments were chemi­
cally altered to form rock composed of 
dolomite, a magnesium and calcium 
carbonate mineral, with scattered 
nodules of chert. The Silurian rocks at 
Backbone belong to the Hopkinton 
Formation, an interval of dolomite 
strata that forms a productive part of 
the Silurian aquifer across much of 
eastern Iowa. Solutional openings, 
fractures, caves, and active springs 
provide evidence of water movement 
through these strata at Backbone. 

Fossils are preserved in the rocks 
at Backbone as natural molds or as 
silica (quartz) replacements. The 
lower strata display an abundance of 
corals and sponge-like 
stromatoporoids, all fossils of long­
extinct forms. The upper strata are 
crowded with molds of clam-like 
brachiopod shells, many oriented as 
they would have appeared in life. 
Geologists have termed these shell-rich 
layers the "Pentamerus Beds," named 
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D:1ryl Smilh, Univcrsi1y of Northern Iowa 

Forested rocky bluffs dominate the pictur­
esque views seen throughout the park. 

after the characteristic brachiopod 
fossil. The fossi ls seen at Backbone 
provide a glimpse of ancient life that 
once inhabited the tropical sea bottom. 

The rocks now seen at Backbone 
lay buried beneath younger rocks and 
sediments for untold millions of years. 
It was the inexorable onslaught of 
erosion that ultimately exposed these 
rocks at the surface. The bedrock 
surface in Iowa evolved in response to 
recurring episodes of erosion, inter­
rupted by periods of renewed deposi­
tion and burial. In particular, the 
waxing and waning of continental ice 
sheets across Iowa over the last 2 
million years or so was accompanied 
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by a complex record of erosion and 
sedimentation on the Iowa landscape. 

Eastern Iowa was not covered by 
glacial ice during the last glaciation, 
the Wisconsinan, but significant 
modification of the park's landscape 
occurred as ice sheets spread into the 
north-central part of the state. A large 
amount of sediment was delivered to 
the eastern Iowa valleys during the 
period of maximum glacial cold about 
16,000 to 21,000 years ago. Iowa was 
in a periglacial zone; frost action and 
erosion were intense, and the valleys 
of Backbone park filled to a level 
about 25 feet above the present 
floodplain. Remnants of this valley 
filling are preserved in the park as 
terraces of sand and gravel. Also, 
w ind-blown sand and loess deposits 
associated with this glacial episode 
accumulated along large southeast­
trending ridges forming "paha." Such a 
feature extends southeastward from 
the park's old fish hatchery. 

A complex cumulative history 
resulted in the rocky landscape we see 
today in the park, amplified by the 
latest stages of erosion and sedimenta­
tion operating during the last 20,000 
years or so. The geologic processes 
that continue to modify the delightful 
landscape of Backbone Park are slow 
by human standards, ensuring count­
less future generations the opportunity 
to enjoy this special area along the 
Maquoketa River. •:• 

Ray ,\ndcrson 

Rainwater mouing slowly through shallow bedrock along vertical and horizontal fractures 
dissolves the dolomite, resulting in caves and springs. Such "karst terrain "features are 
visible at Richmond Spring, a popular stop within the park. 
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SATELLITE IMAGES 
Of IOWA LANDSCAPES 

James D. Giglierano 

Satellite images taken from over400 miles in space pro­
vide a unique perspective on Iowa's landscape. Broad 
geologic features can be seen underlying farm fields, 
forests, roads and towns. Geological forces have modi­
fied these landscapes for thousands of years, while human 
activity is a recent, but also significant agent of change. 

These views were taken by the Landsat 5 spacecraft and 
are shown in 1alse color. " Blue and green represent 
bare soils with varying degrees of moisture. Pink and 
red indicate healthy pastures and forests . Open water 
is black, while roads and towns are white and magenta. 
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7be Mississippi River 
flows through a 
narrow valley between 
Davenport and Rock 
Island- Moline. 
Streaked deposits of 
wind-blown sand and 
silt cross the landscape 
between the Missis­
sippi and its tributa,y , 
the Wapsipinicon 
River. 

7be wide Missouri River valley in Fremont County was excavated by glacial 
meltwaters. Since then, the river has meandered from side to side, leaving the 
scour marks evident here. Today the river is confined to a narrow portion 
of its floodplain by engineered levees, but the Flood of '93 again covered 
much of the area between the bluffs. 

7bisjune 1991 
image reveals the 
broad arc of the 
Algona glacial 
moraine across 
Kossuth County. 
Remnants of 
countless lakes 
and wetlan ds 
are seen as 
darker areas be­
nea th the bare 
soils of drained 
and plowed 
crop land. 
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Living 
with the Land . • • 

In anticipation of Iowa's sesquicentennial, Iowa Geology 
highlights the state's natural beauty as reflected in its land­
scapes. La.ndscapes are one of the most obvious aspects of the 
state's geology. A change in appearance of the terrain is usually 
the first tip-off that a change in geologic materials occurs 
beneath the ground. Satellite images show us the breadth and 
scope of differences in terrain, and that these features coexist 
with the effects of human activity. Differences in geologic 
materials need to be recognized at both local and regional 
scales. 

Within a bold northeastern Iowa rock bluff lies the essence 
of an aquifer that below ground supplies thousands of Iowans 
with drinking water. Within the flow of a spring lies the oppor­
tunity to measure how groundwater quality responds to chang­
ing agricultural practices. And in the uncontrolled rush of 
groundwater from a well in Belle Plaine is a reminder that we 
don 't always know what to expect. 

Beneath the landscapes we live on today are older materials 
from land--and seascapes that existed here in the geologic past -
sea floors, coral reefs, shore lines, coastal swamps, tropical river 
systems, and melting ice sheets. In a practical sense, we live 
with these buried landscapes as well, for we depend on their 
characteristics in many ways. We need to understand Iowa's 
past and present landscapes, their shapes, depths, and composi­
tions in order to bring reliable information to bear on the 
environmental and resource issues of today and tomorrow. 

Jean Cutler Prior 
Editor 
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Turkey River Mounds State Preseroe 
Clay ton County 




