
Natural History of Iowa 
Part I:  The Land 



Iowa's Geologic Past:  The Story of 

Continental Drift 

 Iowa is part of a continental plate that was below 

the current equator (750mya) and has moved 

northward to it's current position above the 

equator.  North America is "blue" on the 

animation. 

http://www.ucmp.berkeley.edu/geology/anim4.html 

http://www.ucmp.berkeley.edu/geology/anim4.html
http://www.ucmp.berkeley.edu/geology/anim4.html


Iowa's Geologic Past:  The 

Midcontinent Rift System 

One billion years ago the earth's crust split 

across part of what is now the North American 

Continent creating what is known as the 

Midcontinent Rift System. 

Huge volumes of molten rock flowed to the 

surface and were deposited on the surface.   

Volcanic rock (basalt) is up to 7.5 miles thick in 

some areas. 



Iowa's Geologic Past:  The 

Midcontinent Rift System 

(continued) 
The crust in the area of the rift settled and 

developed a rift valley that produced rivers and a 

large lake.  This area extended from present day 

Lake Superior to Oklahoma. 





Rift system continued 

Crustal forces that created the rift now reversed 

and began to close the rift.  This compression of 

the crust pushed the dense volcanic rocks 

upward forming a range of mountains along the 

rift.   

 In Iowa, most of the the thick lake deposits of 

sedimentary rock were eroded off by the steadily 

uplifting mountain range.   In 1987 Amoco drilled 

a test well over 3 miles deep in Carroll County to 

test for oil.    



Iowa's Geologic Past: Ancient Seas 

 Iowa has a long history of being covered with 

shallow seas or forming coastal and floodplain 

environments. 

Sedimentary rock forms most of Iowa's deep 

rock strata with limestone, dolomite, sandstone 

and shale present.  This sedimentary rock may 

be up to 4000 feet thick in some places! 



Iowa's Geologic Past: Ancient Seas 

(continued) 

The oldest rock exposed in Iowa is 1.6 billion 

years old (Precambrian layer).  This Sioux 

Quartzite is found in northwest Iowa. 
 Sedimentary rocks originated as layers of loose sediment that accumulated in the 

seas and coastal areas between 74 mya (Cretaceous) and 530 mya (Cambrian).  

Please refer to the Map of Bedrock Geology on the next page: 









Iowa's Geologic Past:  The Role of 

Glaciation 

The present land surface across Iowa is 

dominated by loose materials much younger 

than the underlying bedrock. 

These  materials consist of sediment originating 

from ice sheets, meltwater streams and strong 

winds. 

A series of glacial events between 2.5mya and 

10,000ya produced the clay, gravel and 

abundant silt that have produced Iowa's 

productive soils. 



Glaciation continued 

The above "Ice Age" deposits account for the 

gently rolling landscape prevalent in Iowa and 

other areas of the Midwest. 

Differences in landscape across Iowa are the 

result of overlapping glacial advances and the 

combined effects of wind and erosion. 



Glaciation continued (continued) 

Sand and gravel deposits are commonly 

associated with melting glaciers.  These deposits 

are common in Iowa and produce much of the 

commercial sand and gravel. 

 Iowa's soils have been primarily formed from 

weathered glacial deposits (drift, loess, and 

alluvium).  It has taken tens of thousands of 

years of glacial activity to produce the rare soils 

of Iowa. 



Glaciation continued (continued) 

The area of northeast Iowa was missed by  

glaciation (pre Illinoian; 140,000mya and older) 

and is characterized by its more rugged 

topography and deep valleys (The Driftless 

Area).  The Driftless area extends into Wisconsin 

and part of Illinois.   

Major Glacial Periods: 
Wisconsin Glacial - 12,000-55,000ybp 

Illinoian Glacial - 140,000-300,000ybp 
pre Illinoian/interglacial stages - 500,000ybp to 2.5mya 





Manson Impact Structure 

• The 40Ar/39Ar isotope ratio dating of the core 

from the impact structure gave an age of about 

74 Ma, or about 10 Ma older than the K–T 

boundary. 

• The impactor is considered to have been a stoney 

meteorite about 2 km (1.2 mi) in diameter 

• The impact disrupted granite, gneiss, and shales 

of the Precambrian basement as well as 

sedimentary formations of Paleozoic age,  

http://en.wikipedia.org/wiki/Isotopes_of_argon
http://en.wikipedia.org/wiki/Isotopes_of_argon
http://en.wikipedia.org/wiki/Isotopes_of_argon
http://en.wikipedia.org/wiki/Isotopes_of_argon
http://en.wikipedia.org/wiki/Meteorite
http://en.wikipedia.org/wiki/Granite
http://en.wikipedia.org/wiki/Gneiss
http://en.wikipedia.org/wiki/Shale
http://en.wikipedia.org/wiki/Precambrian
http://en.wikipedia.org/wiki/Sedimentary
http://en.wikipedia.org/wiki/Paleozoic


Manson Impact Structure continued 

• Devonian through Cretaceous. Limestone layers that give the rest 

of Iowa hard water were instantaneously vaporized down to the 

basement rocks, giving Manson the anomalous soft water that it 

has today. 

• The meteor is believed by many to have killed virtually everything 

in the surrounding 850 miles.  The impact was thought for a short 

time to have been "the meteor that killed the dinosaurs," but before 

a theme park could be built in celebration, scientific consensus 

moved on to an impact near Yucatan.  

http://en.wikipedia.org/wiki/Devonian
http://en.wikipedia.org/wiki/Cretaceous
http://en.wikipedia.org/wiki/Limestone
http://en.wikipedia.org/wiki/Hard_water


 

Iowa's Geologic Past:  The 

Landforms of Iowa 
 Iowa has been divided into seven landform 

regions: 
Des Moines Lobe - The most recently glaciated 

region of Iowa.  This region contains Iowa's glacial 

lakes (Clear Lake, Spirit Lake, Okoboji Lake and 

Storm Lake).  This region is poorly drained and 

marked by many ponds and kettles (ice melt 

depressions) created by glacial drift.   Conical hills 

or mounds (kames) of filled with sand and gravel 

from glacial meltwaters are a common feature of 

this landscape.   



Ocheyedan Mound in Oseola County, a  

classic "kame".  Openings within glacial 

ice accumulate sediment.  When the ice 

melts a mound is formed. 



Glacial kettles (prairie potholes) 



Landscape regions continued 

Alluvial Plains (Missouri and Mississippi) - These 

areas of Iowa show the action of running water.  

The landscapes include many familiar features: 

– wide floodplains 

– oxbow lakes 

– Terraces - remnants of former floodplains 

stranded by new erosion and downcutting 

– Dunes - wind deposited sand  



Landscape regions continued 

Loess Hills - The Loess Hills of western Iowa 

occupy a narrow band along the eastern side of 

the Missouri river.   

– Loess is a wind-deposited sediment of silt-sized 

quartz grains.  The loess originated as an 

alluvial sediment from glacial outwash in the 

valley of the Missouri River.  Silts deposited in 

the braided channels of the river were blown 

from the valley and deposited windward. 



Landscape regions continued 

(continued) 
– Loess accumulated to 100 feet or more on the 

eastern side of the Missouri River floodplain.  

During drier periods, especially between 28,000 

and 12,000 years ago, vast quantities of loose 

silt were swept from the broad valley and 

redeposited, with deepest accumulation along 

its leeward margins.   



Landscape regions continued 

(continued) 

– The Loess Hills is one of the rarest landforms in 

the world and is protected by three state parks:  

Stone, Preparation Canyon and Waubonsie.  In 

1986, 10,000 acres of  land were selected by 

the U.S. Dept. of Interior, National Park Service 

as a National Natural Landmark.   Currently, the 

NPS is studying the Loess Hills to see if it 

qualifies for National Park status. 



Loess Hills 



Landform regions continued\ 

Southern Iowa Drift Plain - This is the largest of 

Iowa's landform regions.  It starts on the east side 

of the Loess Hills and continues to follow I-80 east 

to Davenport.  Erosion has carved out older glacial 

deposits left between 2.5mya and 500,000 years 

ago.    



Landform regions continued 

(continued) 

– Numerous rills, creeks, and rivers branch out 

across the landscape shaping the old glacial 

deposits into steeply rolling hills and valleys. A 

layer of loess covers the uplands and upper hill 

slopes.   



Landform regions continued 

Iowan Surface - The last period of intense 

glaciation, 21,000 to 16,000 years ago, had 

pronounced effects across northern Iowa. Tundra 

and permafrost conditions persisted. Hilly 

landscapes succumbed to vigorous episodes of 

weathering and leveling as materials were 

loosened and moved.  

– The Iowan Surface of northeastern Iowa is 

dominated by gently rolling terrain created by 

this process.   



Landform regions continued  

– Glacial boulders lie scattered across the 

landscape, and northwest to southeast trending 

loess-mantled hills (paha) stand above the 

surrounding plain. 

– Kirkwood Community College and Cornell 

College in Mount Vernon are located in "paha" 

country.  Paha is the Dakota Sioux word for hill 

or ridge.  Commonly, paha rise 50-100 feet 

above the surrounding landscape and are often 

forested areas. 





Glacial erratics - igneous/metamorphic rocks 

deposited by a glacier /Blackhawk County 



Landform regions continued 

Northwest Iowa Plains - Vigorous erosion that 

accompanied the glacial cold also produced open 

rolling hills across this region. Loess is abundant, a 

reflection of its nearness to the Missouri and Big 

Sioux river valley sources. 



Landform regions continued 

(continued) 

–  Land elevation is uniformly higher and 

precipitation lower than elsewhere in Iowa. Low 

wind-polished outcrops of reddish Sioux 

Quartzite, the oldest bedrock seen in the state 

(1.6 billion years), occur in the far northwest 

corner of the region. 



Landform regions continued 

Paleozoic Plateau - This region is characterized 

by narrow valleys deeply carved into sedimentary 

rock and a near-absence of glacial deposits.  Rock 

layers vary in resistance to erosion, producing 

bluffs, waterfalls, and rapids. Shallow limestone 

coupled with the dissolving action of groundwater 

yields numerous caves, springs, and sinkholes.   



Landform regions continued 

The Paleozoic Plateau region was not well 

glaciated during the Ilinoian glaciation which 

accounts for its topography. This area and the 

nearby areas in Wisconsin have been called the 

"Little Switzerland" of the midwest. 

Caves such as Coldwater Cave, Crystal Lake 

Cave and Spook Cave were created by the action 

of slightly acidic groundwater on the 

limestone/dolomite of the region.  Ice caves are 

common and rare algific slopes (cold-air drainage) 

give rise to rare biota.   



Caves are part of "karst" topography -Maquoketa Caves 



Sinkholes in Clayton County 





Iowa's Geologic Past:  The Minerals 

of Iowa 

Lead and Zinc Mining 
By 1682 the lead deposits of the Upper 

Mississippi Valley were known in Europe.  Late in 

the 1780s a French-Canadian trader named Julien 

Dubuque secured a franchise from the Sac and 

Fox Indians to all the mines west of the 

Mississippi.  Until his death in 1810, Dubuque 

operated the "Mines of Spain" near the mouth of 

Catfish Creek south of the present city of 

Dubuque. 

Lead production in the region peaked around 

1848 spurred by the need for making lead shot. 



Iowa's Geologic Past:  The Minerals 

of Iowa (continued) 

Commercial production of zinc began in 1860 and 

most mines were closed by 1910.   The last mine 

in the area closed in Shellsburg, Wisconsin in 

1979.   

The zinc-lead deposits of the Dubuque area and 

Upper Mississippi Valley are part of a class of 

hydrothermal ore deposits referred to as 

Mississippi-Valley-Type (MVT) deposits. 

Dubuque has an estimated 700-2000 abandoned 

mine shafts in the city.  



Iowa's Geologic Past:  The Minerals 

of Iowa 

Fort Dodge Gypsum 
Gypsum is a soft, white, chalky mineral composed 

of calcium sulfate and water. 

Gypsum is formed when evaporation of seawater 

occurs in a restricted basin.  This occurred in the 

Fort Dodge area some 145mya during the Jurassic 

period.   

The most recent production data indicates that a 

total of about 1.5 million tons of gypsum are mined 

yearly, with a value of $10 million.  Iowa is second 

only to Oklahoma in total production. 



Iowa's Geologic Past:  The Minerals 

of Iowa 

Mining is done in open pits (strip mining).  The 

most common products produced using gypsum 

are wallboard and plaster-of-Paris. 







Iowa's Geologic Past:  The Minerals 

of Iowa 

 Iowa's Cement Industry 
Devonian limestone quarried along the Mississippi 

Valley is converted into various Portland cements.

Portland cement consists of finely ground 

powdered limestone and clay.  The powder is 

treated by heating to produce the final product 

which is high in calcium silicates and aluminates.  

Iowa ranks 10th in cement producing states 

producing 2.5 million tons a year.   



Lafarge Corp. Davenport Cement Plant at Buffalo 



Iowa's Geologic Past:  The Minerals 

of Iowa 

 Iowa Coal 
Small quantities of coal were first mined in Iowa in 

the 1840s near Fort Des Moines. 

Iowa was the leading coal producer west of the 

Mississippi in 1876 and fifth largest in the nation. 

By 1918 annual coal production in Iowa peaked at 

9.3 million tons.    

In 1975, only five small strip mining operations 

and two underground mines were operating.            



Coal continued 

In 1981 both underground mines closed and in 

1994 the two surface mines ceased operation. 

Coal deposits in Iowa are found in south-central 

and southwestern Iowan and in eastern Iowa in the 

Caseyville Formation.   

Most Iowa coal is hard (bituminous coal) but may 

be high in sulfur and ash content which restricts its 

use today.   

Coal  is formed by the accumulation and alteration 

of vegetation.  This happens in coastal swamps 

and wetlands.   



Coal continued 

Most of the material that is now coal was 

deposited about 300 mya (Pennsylvanian period).   

 John L. Lewis got his start in mining as a mule 

driver at the Big Hill Mine at Lucas.  He later 

became president of the United Mine Workers of 

America.   





Coal Deposits in Iowa 



Ottumwa Coal Palace 1890 



Iowa's Geologic Past 

Recommended references: 
Iowa's Geological Past:  Three Billion Years of 

Change, Wayne I. Anderson, University of Iowa 

Press, 1998. 

Iowa Department of Natural Resources Geological 

Survey Bureau: 

http://samuel.igsb.uiowa.edu/browse/browse.htm 




