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Concept of Geologic Formations

• A body/layer of rock that 
consists dominantly of a 
certain lithologic rock type

• Maybe combined into Groups

• Or maybe divided into 
Members



Origin of Geologic Time Names

• Use of tribal names
• Ordovician – Ordovices

(historic Welsh tribe that was 
the last to submit to the 
Romans. 

• Silurian – Silures (ancient 
Wales tribe)

• Geographic localities 
• Cambrian – Cambria 

(Roman name for 
Wales)

• Devonian – Region of 
Devonshire England



Stratigraphy – The science of rock layers

• Concerned with all characters 
and properties (physical, 
chemical and/or biological) 

• Enables geologists to trace 
rock formations from one 
place to another

• Helps geologists to interpret 
modes of origin and history



Correlation 



6 Major Unconformities in Iowa

• Base of Cambrian 
• Within Ordovician 
• Base of Devonian 
• Between the Mississippian and Pennsylvanian
• Between the Jurassic and Cretaceous 
• Iowa does not have any exposed rocks dating to 
the Permian or Triassic 



What do we use to interpret Iowa Geologic History? 



Precambrian – The Oldest Rocks

• Iowa’s geologic history began approx. 3Ga ago with igneous and 
metamorphic rocks. 

• Followed by mountain building events: Penokean, Central Plains, and 
Eastern Granite-Ryholite Province ‘orogenies’ a product of plate tectonics.

• Iowa’s oldest exposed rock is the Sioux Quartzite (approx. 1.6 Ga)

• 1.1Ga North America and Iowa were nearly torn apart by the Mid-continent Rift 
System

541 Ma
to

4.6 Ga





Extended concept (Igneous Intrusive vs Extrusive rocks)





Regional Basement Structure

• Oldest rock 
• Minnesota terrane 3.6Ga,
• Penokean Volcanic belt 1.8Ga, 

the 
• Granite provenances in the 

south approx. 1.4Ga

• Black Hills Granite (famously 
represented by Mount 
Rushmore) via a Tertiary 
uplift/orogeny 



The Eischeid Well –
Iowa’s Deepest Drilled Well

• Carroll County 
• Amaco Production Company 
• 208 days of drilling to reach a 
depth of 17,851ft (one of the 
deepest in the Midwest!) 

• $20,000,000.00
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• Oil likely formed in the Lower 
clastic unit, but has moved… Where?

• Basal Gabbro near 3 miles below 
• Dates to 1.28 Ga 
• Possibly correlates with Canada’s 

Mackenzie Dike swarm… 



Iowa’s Igneous &
Metamorphic ‘Basement’

• Gravity surveys supplement 
direct observations 
(samples)

• (+) anomalies indicate dense 
rock bodies i.e. basalt and 
gabbro

• (-) anomalies indicate low 
density rocks i.e. sandstone 
and shale 
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Quimby drill hole

• Cherokee County 
• 2000’ deep core

• 330’ of granite core

• Geochemistry suggests… 
• Reworked rock from the 

Penokean Orogeny 



Matlock Cores, Lyon & Sioux Co. 

• New Jersey Zinc Company 
• Otter Creek mafic complex

• 2.9 Ga, Iowa’s Oldest 
known rock

• 1.6 to 2.5 Ga, R. Anderson

• Matlock Keratophyre

Otter Creek, ~2.0Ga

Matlock Keratophyre.  
1.76Ga

Sioux Quartzite,  
1.76 to 1.64 Ga



BIF

2.2 Ga

to 

2.4 Ga



Sioux 
Quartzite
(1,600 ma)

Ray Anderson



Sioux Quartzite

• Gitchi Manitou State 
Preserve

• 1969

• The rock is still quarried 
near Sioux Falls, SD

• Was mistaking called Sioux 
Granite 

• NOT part of an uplift rather 
the Sioux Ridge is likely a 
product of differential 

 



Sioux Quartzite 

• Environment of Deposition? 
• Upper portion = tidal/shallow 

marine
• Lower portion = fluvial/river

• The formation is up to 7,800ft 
thick

• Correlated with the Baraboo 
Quartzite 

• Occurs in eastern at great depths

Federal building in Sioux Falls, SD



Pipestone

• Pipestone National Monument, 
MN

• Adjacent red to pink 
mudstones 

• Catlinite (after George Catlin, 
1800s) 

• Prized by Native Americans and 
traded throughout the Great 
Plains and Colombia River 
Basin



Manson 
impact structure 



Duluth Complex & North shore
Lake Superior 



Midcontinent Rift System,
1.1 Ga

• In Iowa, under 1,200 to 5,500’ 
of Phanerozoic rock

• Formation of adjacent 
‘grabens’, that infilled with 
sand and mud (lower red 
clastic sequence) 

• At 1 Ga, areas are uplifted 
creating ‘horsts’, weathered-
eroded to form (upper red 
clastic sequence)



The Iowa Horst 

• Uplifted, 30,000ft,  area of 
basalt

• 20 to 40 miles wide, 350+ 
miles long

• Adjacent sedimentary basins, 
cover 150,000 sq miles & over 
35,000 cubic miles of red 
clastic sandstone, siltstone, 
and shale. 

http://www.iihr.uiowa.edu/igs/introduction-to-the-midcontinental-rift/
http://www.iihr.uiowa.edu/igs/introduction-to-the-midcontinental-rift/
http://www.iihr.uiowa.edu/igs/introduction-to-the-midcontinental-rift/
http://www.iihr.uiowa.edu/igs/introduction-to-the-midcontinental-rift/


Precambrian –
Cambrian Transition 

•Snowball Earth
•Atmospheric 
composition 

•Life

http://www.pbs.org/wgbh/nova/earth/life-rocky-start.html
http://www.pbs.org/wgbh/nova/earth/life-rocky-start.html


Cambrian Life

• The age of the Trilobites 
• Trilobites and brachiopods 

are abundant in this 
period, but not in Iowa. 

• Why???
• Iowa’s Cambrian record is 

dominated by SANDY near 
shore transition 
environments. 



Iowa’s Paleozoic  



Concept – Transgressive vs. Regressive Seas



Cambrian – Sandy Marine Shelves & Shorelines

• The Cambrian is generally know as a periods for the Explosion of Life 
and for a dramatic increase in available/atmospheric O2

• The early to mid-Cambrian saw massive periods of weathering/erosion 
and as a product there is a large unconformity until the late Cambrian 
in Iowa  

• During the Late Cambrian, shallow seas encroached upon Iowa and 
reworked the eroded (Precambrian & Early Cambrian) sediments 
including resistant quartz, feldspar, clay minerals, and trace amounts 
of zircon, tourmaline and garnet. 

485 Ma
to

541 Ma





Iowa’s Cambrian Stratigraphy 
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Late Cambrian Sandstone

• Throughout the Midwest there are 
numerous sandstone formations that 
are mature: 

A. Physically
- Well rounded
- Well sorted

B. Chemically
- Mostly quartz
- Some areas rich in feldspar too



The Jordan Sandstone

• Some layers are cemented 
with dolomite

• Formed on a shallow marine 
shelf and shoreline

• High porosity and moderate 
permeability 

• Serves as one of the Iowa’s 
best groundwater/aquifers



Jordan Formation Isopachs



McGregor, Iowa 19th Century Refrigerators



On deck - The Ordovician 
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