
GY 112: Earth History 
Lecture 4:  

 
Clever Thinking: Geological Principles 

Instructor: Dr. Douglas W. Haywick 

UNIVERSITY OF SOUTH ALABAMA 



Last Time 
1. Formation of the solar system 
2. Formation and differentiation of the Earth 

(Hot and Cold Accretion) 

3. Formation of the moon (4 hypotheses) 

(Web Lecture 2) 



The Sun 

Astronomy picture of the day (http://antwrp.gsfc.nasa.gov/apod) 

  

•A rather small and ordinary 
yellow star 
•Formed 4.6+ billion years ago 
•Should “burn” another 5 billion 
years 
•Will eventually “fade” away 
rather than explode 
 



Source: http://www.solarviews.com/eng/solarsys.htm 

The Solar System 



The Earth 

Astronomy picture of the day (http://antwrp.gsfc.nasa.gov/apod) 

Age: 4.6 Ga 

Composition: rock/metal 

Planet Diameter: 12,756 km 

Mass: 6x1024 kg 

Distance from Sun: 150 
million km 



A photograph from Mars! 
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We are more of a binary planetary 
system than a planet with a moon 

The Earth-Moon System 



Source: http://spaceflightnow.com/news/n0108/15mooncreate/ 

“Glancing blow” impact 
sometime before 4.1 GA 
 
Most likely time interval: 200 
MA after formation of the Earth 

Origin of the Earth-
Moon System 



Today’s Agenda 
1. The first geologists and their ideas 

 
•Pliny, Ussher, Steno, Strachy, Hutton, Smith, Lyell, 
Darwin, Wegener etc. 
•Geological “principles” necessary for stratigraphic 
correlation 
•Unconformities (non-conformity, disconformity, 
angular unconformity) 

(Web Lecture 4) 



Geological Thinking 
First “geologists” date back to the 
days of early hominids 

http://arizonagourds.homestead.com/supplies.html 
http://ijanpromoters.blogspot.com/2009/02/human-apes.html 



Clever thinkers:                                       AD 79 

Pliny the Younger: first documented Geological report (eruption 
of Mt. Vesuvius in AD 79 



Clever thinkers:                                        1658 

Archbishop James Ussher: determined the age of the Earth using 
biblical criteria  



Clever thinkers:                                  1638-1687 

Nicholas Steno: Principles of Superposition, Original Horizontality 
and Lateral Continuity 



Clever thinkers:                                  1638-1687 

1) The principle of superposition that states in any sedimentary succession that 
has not been overturned, the oldest strata occur on the bottom. 
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2)    The principle of original horizontality that states sedimentary layers are 

originally deposited as horizontal sheets  
 
 



Clever thinkers:                                  1638-1687 

1) The principle of superposition that states in any sedimentary succession that 
has not been overturned, the oldest strata occur on the bottom. 

 
2)   The principle of original horizontality that states sedimentary layers are 

originally deposited as horizontal sheets  
 
3)   The principle of original lateral continuity that states that sedimentary 

layers are originally deposited as laterally continuous sheets that naturally 
terminate against basin margins or barriers or which grade into other 
sedimentary layers. 



Clever thinkers:                                 1671-1743 

John Strachey: Mr. Unconformity 



Clever thinkers:                                 1671-1743 

1) Angular Unconformity 
2) Disconformity (sedimentary rock on top of sedimentary rock) 
3) Non-conformity (sedimentary rocks on top of “basement”) 



Clever thinkers:                               1671-1743 

James Hutton: The “Father of Geology” and the originator 
of “Uniformitarianism” 

One of Hutton’s water colour cross-sections 

unconformity 

Hutton’s Outcrop Video 
Will not auto play 

https://www.youtube.com/watch?v=39LT_x1cW4g&feature=youtu.be


Clever thinkers:                                1769-1839 

William “Strata” Smith: the Father of Stratigraphy (and English Geology) 



William “Strata” Smith: the Father of Stratigraphy (and English Geology) 

Clever thinkers:                                1769-1839 



William “Strata” Smith: the Father of Stratigraphy (and English Geology) 

Affectionately called “The Map” 
Clever thinkers:                                1769-1839 



Clever thinkers:                                  1797-1875 

Charles Lyell: Wrote Principles of Geology. Formulated the Principles 
of Cross-cutting Relationships and Inclusions 



Clever thinkers:                                  1797-1875 

Principle of cross-cutting relationships in a succession 
penetrated by other rock units (e.g., an igneous dike cutting 
across sedimentary strata) the cross-cutting body is younger 
than the stuff it is cutting.  

The 
intrusion is 
younger 
than the 
rocks it cuts 
through 



Clever thinkers:                                  1797-1875 

Principle of Inclusions: A rock containing fragments of  
“country rock” (e.g. a pluton might rip off some of the 
surrounding rock that it is pushing through and incorporate it 
into the magma before cooling), must be younger than the 
country rock it contains.  



Clever thinkers:                               1809-1882 

Charles Darwin: formations of atolls and evolution 



Clever thinkers:                               1809-1882 

Charles Darwin: formations of atolls and evolution 



Clever thinkers:                                  1824-1907 

Georges-Louis Leclerc, Comte de Buffon: determined the age of 
the Earth based upon how long it took cannonballs to cool (3 
million years)  



Clever thinkers:                                  1824-1907 

Lord Kelvin: determined the age of the Earth based upon how 
long it would take to cool an entirely molten Earth (20-400 
million years)  



Clever thinkers:                                    1880-1930 

Alfred Wegener: first scientific proposal for “continental drift” (1912) 
 and the concept of Pangaea 



The Earth 

Even back in the 1700’s, mariners 
commented on the apparent jigsaw puzzle 
fit of South American and Africa. 



Wegener’s hypothesis: 

Wegener argued that 300 million 
years ago, the continents were 
all grouped together into a 
“supercontinent” he called 
Pangaea 



His supporting evidence? 

Matching rock types and 
fossils* 
 
* types and ages 



And the reaction? 



And the reaction? 

…Widespread Rejection 



Mountain Building Before Plate Tectonics 

1) Expanding Earth 
2) Contracting Earth 
3) Worlds in Collision (Velikovsky) 

4) Lateral Accretion 

Chalk Board 



Today’s Homework 
1. Download and read web notes 4 (5 and 6) 

2. Prep for Quiz 2 (fill in the blanks) 
 

Next Time 
 1. Quiz 2 

2. Clever thinking 2: plate tectonics (5) 
 



GY 112: Earth History 

Lecture 4: Geological Thinking 
 

Instructor: Dr. Doug Haywick 
dhaywick@jaguar1.usouthal.edu 

 
 

This is a free open access lecture, but not for commercial  purposes.  
For personal use only.  
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