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Concept of Geologic Format

Sandstone
and shale




Origin of Geologic Time Names




Stratigraphy - The science of rock layers

This Grand Canyon cliff
exposes five formations. |

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

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

The surface
between two
units is called

e Helps geologists to interpret 2 contact
modes of origin and history
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What do we use to interpret lowa Geologic History?




Precambrian - The Oldest Rocks
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Formation of
the Earth
from planetesimals

3

Formation of
the Moon

Formation of Much of the Earth's surface is volcanic rock,
Earth's atmosphere forming unstable regions of erupting lava.

Oldest known
rocks

Sizable continental areas
begin to form.

Extensive
shallow seas
on the margins
of continents
and deposition
of banded-iren
formation

Oldest known fossils: single-
celled organisms (prokaryotes)
and stromatolite-forming

2)) cyanobacteria
g

4,567

2,500

Permian

boundary

MASS EXTINCTI

Significant levels of
oxygen in the atmosphere;
formation of the ozone shield

cirfe g g 2

First eukaryotic cells Sexual reproduction

starts
to open.

= -

=20y (Aewering plants)) pay

opens

g Mesozoic Era

First angicsperms| Tyrannosauris

South Atlantic

MASS EXTI _
[dinosaurs disap

Cenozoic Era

lce AGEs ﬁ

Beginning of
amalgamation of
continents into the
supercontinent Rodinia

Rodinia
breaks up;
Pannotia
forms

sttrtsi‘

o o8

Supercontinent breakup;
passive margins surround
North America

Early multicellular organisms

-

Geological time
{million years ago)



Extended concept (Igneous Intrusive vs Extrusive rocks) | eosmar s

Proportions of
Crystalline chemicals are different " :
i % in different rock types. Losgnince
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1,000 km

Phanerozoic orogen

1.1- Ga collisional orogen (G = Grenville)

. 1.6- to 1.7- Ga accreted crust covered by granite and rhyolite,
where patterned (GR = granite-rhyolite province)

. 1.6- to 1.7- Ga accreted crust (YM = Yavapal and Mazatzal)

1.8- Ga accreted crust (P = Penokean)

. 1.8- Ga collisional orogen (TH = Trans-Hudson; WP = Wopmay)
. 1.9- Ga collisional orogen (T = Thelon)

. Archean rocks, later deformed and metamorphosed in the Proterozoic
(H = Hearn; R = Rae)

. Relicts of Archean crust (WY = Wyoming; M = Mojave;
S = Superior; N = Nain; SL = Slave)




Regional Basement Structure

e Oldest rock

e Minnesota terrane 3.6Ga,

 Penokean Volcanic belt 1.8Ga,
the

e Granite provenances in the
south approx. 1.4Ga

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

BELT (1.88-1.97 Billion)
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The Eischeid Well -
lowa’s Deepest Drilled Well

* OIl likely formed In the Lower
clastic unit, but has moved... Where?

e Basal Gabbro near 3 miles below
e Dates to 1.28 Ga

 Possibly correlates with Canada’s
Mackenzie Dike swarm...

‘Red- Upper ‘Red-
Clastic’

Lower
clastic’
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lowa’s Igneous &
Metamorphic ‘Basement’

e Gravity surveys supplement
direct observations
(samples)

 (+) anomalies indicate dense

rock bodies 1.e. basalt and
gabbro

e (-) anomalies indicate low
density rocks i.e. sandstone
and shale




Quimby drill hole

* Cherokee County

« 2000’ deep core
« 330° of granite core

e Geochemistry suggests...

e Reworked rock from the
Penokean Orogeny

B Cuimby, lovws, soe
 *a apubs.ong!

B Mon Viaited || Getting Staned | 0 Notificatices

HOME | CumaenT ¢ TESUES | GRAPUBLICATIONS | E-MAIL ALERTS | CONTACT U

Quimby, lowa, scientific drill hole:
Definition of Precambrian crustal features
in northwestern lowa

W B Van Schmus |, M E. Bickford |, B B Anderson?, ©. K. Shearer3,




Matlock Cores, Lyon & Sioux Co.

Matlock Keratophyre.
1.76Ga

Otter Creek, ~2.0Ga







Sioux

Quartzite o B
(1,600 ma) [EEEGEIN
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Sioux Quartzite

e 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
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Manson
Impact structure
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METECR EVIDENCE CONCEALED BENEATH BIANFON

|¥o/R glsib drcos g

A crater 24 miles in diameter lies hidden by glacial sediment unde

crop fields centered in Pocahontas County. VWhat effects did the

= mpackt of an enormous meteor have on lowa?




Duluth Complex & North shore
Lake Superior

Minnes =
EXPLANATIONEEE " S8
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Sandstone ‘

Complex " B Gabbro

B Basalt

Known nickel and 5%

%_:-"r Yellow Dog [ ﬁﬂ?ﬁlgﬂr; Ili%z'-IE!IfII_::é::.l1

A_HE/’ ' Peridotite
cho Lake

Gabbro @ Favorable target

Michigan Faults, in part SRS
defining the

Wisconsin e adge of

50 100 Kilometers the rift

- I".I

Mellen Complex

e 2000000 |
Inferred Pluton 50 100 Miles



North Dakota
' Minnesota

Midcontinent Rift System,
1.1 Ga

e In lowa, under 1,200 to 5,500’
of Phanerozoic rock

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

At 1 Ga, areas are uplifted
creating “horsts’, weathered- Mehraska
eroded to form (upper red

: f- N
clastic sequence) Kansas /
9 0 100 200 300 1

MRS clasticrocks L1 L 1 1 1 |
kilomatars

Ml RS walcanic rocks




The lowa Horst

e Uplifted, 30,000ft, area of
basalt

e 20 to 40 miles wide, 350+
miles long

e Adjacent sedimentary basins,
cover 150,000 sg 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/

——— regional glaciation = global glaciation e gxygen level

Drecambrian - 40 30 20 10 0

Cambrian Transition [t Archea Aroterozoic

eSnowball Earth

e Atmospheric
composition

o Ife
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Solar System Origin
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Time (billions of years before present) -

4.567



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

“ ONYCHOFHORANS

* The age of the Trilobites

* Trilobites and brachiopods
are abundant in this
period, but not In lowa.

e Why???

e lowa’s Cambrian record is
dominated by SANDY near > R D Ma

{ E
S
0
z
0
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shore transition
environments.
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Floodplain

As sea level rises, the shore migrates
inland, and coastal environments
swamps and beaches) overlap

Shore
terrestrial environments.

Shore

Org
_— — debris
Floor of basin

subsides.

Erosion forms a canvon and

exposes the sequence today.
MMaximum limit of

Lransgression
TR

_ Fedbeds
Shore migrates inlancd. {oal
Sandstone
Shale
Sandstone
Coal

= =2 Redbeds
ITansgression

Regression
Shore migrates seaward.

Time




485 Ma

Cambrian - Sandy Marine Shelves & Shorelines 54§0M
a

e 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 lowa

e During the Late Cambrian, shallow seas encroached upon lowa and
reworked the eroded (Precambrian & Early Cambrian) sediments
Including resistant quartz, feldspar, clay minerals, and trace amounts
of zircon, tourmaline and garnet.
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Formation of
the Earth
from planetesimals

3

Formation of
the Moon

Formation of Much of the Earth's surface is volcanic rock,
Earth's atmosphere forming unstable regions of erupting lava.

Oldest known
rocks

Sizable continental areas
begin to form.

Extensive
shallow seas
on the margins
of continents
and deposition
of banded-iren
formation

Oldest known fossils: single-
celled organisms (prokaryotes)
and stromatolite-forming

2)) cyanobacteria
g
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2,500

Permian

boundary

MASS EXTINCTI

Significant levels of
oxygen in the atmosphere;
formation of the ozone shield
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First eukaryotic cells Sexual reproduction

starts
to open.
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g Mesozoic Era

First angicsperms| Tyrannosauris

South Atlantic
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[dinosaurs disap

Cenozoic Era
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Beginning of
amalgamation of
continents into the
supercontinent Rodinia

Rodinia
breaks up;
Pannotia
forms
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Supercontinent breakup;
passive margins surround
North America

Early multicellular organisms

-

Geological time
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Late Cambrian Sandstone



The Jordan Sandstone




EXPLANATION

B [t ‘"""""" Thickness of Jordan
. Sandstone, in feet

TER TaiL Tﬂ'\] WIHG 7 —

WADTHA | HUBBARD |

40

Jordan Formation Isopachs ]| e
el o e -

I | Jordan Sandstone absent

I thickness of Jordan
Sandstone—Dashed where
approximately located,
Interval 20 feet

Figure 108. The Jordan
Base modified from L1.8. Muodified from Hosick and Stoinhilber, Sandstone ranges in thickness
Eﬁﬂ-} I?aéﬂsﬂuﬁn:r 1:;:'“' e i i from about 20 feet in central
s S RO0 fouwa to about 140 feet in
northeastern and east-central

50 MILES
Iowa.,
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McGregor, lowa 19t Century Refrigerators

Robert McKay
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