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GY 112: Earth HistoryGY 112: Earth History

Lecture 15: Evolution
Part 2

UNIVERSITY OF SOUTH ALABAMA

Last Time
Evolution 1: the origins of life 

1) The Earth 3.9 billion years ago
2) The first Organic Reactions?

3) The First Life Forms

(Web Lecture 14)

Earth’s Early Atmosphere

Today:
N2= 78%; O2=21%; Ar=1%; 
H2O=variable; CO2=0.03%

4.1 GA:
N2; HCl; SO2; CO2; CH4; NH3; NO2; H2O

NO…. O2

How do we know?
volcanic eruptions and Venus

The Western Australia beasties 
(3.865 GA) were very “simple”
single celled organisms like 
today’s bacteria 

= prokaryotes

Earth’s First Life Forms

The products were 
amino acids, organic 
compounds containing –
NH2 and 
–COOH radicals.

Amino acids are the 
building blocks of 
proteins and proteins are 
components of living 
cells.

But Urey and 
Miller did NOT 

make life.

The Earliest “Visible” Fossils
The earliest fossils that you can see in rocks are called 
stromatolites. They are colonies of photosynthetic prokaryotes 
called cyanobacteria.

450 MA 
stromatolites from 
Newfoundland
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The Earliest “Visible” Fossils
Up until the early 1900’s, 
geologists pretty much 
thought that stromatolites
were extinct.

But we found living ones 
in…

Western Australia (Shark 
Bay)

Last Time

Evolution 2: How it works
1) Evolutionary Theory

2) Darwin's law of natural selection                            
(gradualism, punctuated equilibria)

3) examples of evolutionary development 

(Web Lecture 15)

But First, Some Definitions

Important Definition 1:

Evolution: the transgenerational
variation that occurs when social or 
biological forms adapt to their 
environment.

Important Definition 2:

Involution: When organisms do not seem to outwardly change, despite 
modifications in their environments

Examples include the horseshoe crab, dragon flies, mosquitoes and 
Lingula (pictured above)

But First, Some Definitions

The Origins of Evolutionary Theory

The most important concept of the theory of evolution is that 
organisms that are best suited to their environment or niche 
will have a competitive advantage over those less well suited. 

Survival of the fittest. 

An example of survival of the fittest but not really evolution… unless the 
advantage is something that can be passed to future generations 

Time 
1

Time 
3

Time 
2

Species A

Species B

Both eat the 
same stuff, 

but…
Species A breeds faster

After a while, Species A 
dominates the niche and…

Eventually, Species B is driven 
into extinction 
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How does evolution work?

Austrian Monk Gregor Mendel (1822-1884) experimented 
with peas in his garden and through his work, he made 
2 important observations about evolutionary changes 
(these are now considered biological principles):

1) Principle of segregation which states that genetically 
inherited features are passed on as separate, discrete 
units. They do not blend together. Today we call these 
units genes.

2)  Principle of independent assortment which states that 
genetic traits are inherited independently. Chance and 
chance alone determines which combinations of genes 
will be transmitted from parent to offspring.

How does evolution work?

Evolutionary change can proceed via one of two pathways…

1) In a series of relatively sudden distinct steps (Punctuated Equilibria)

Punctuated Equilibria

Common   Ancestor

How does evolution work?

Evolutionary change can proceed via one of two pathways…

1) In a series of relatively sudden distinct steps (Punctuated Equilibria)
Or

2)  In a more or less continuous sequence (Gradualism).

Punctuated Equilibria

Common   Ancestor

Gradualism

Common   Ancestor

How does evolution work?

And our interpretation of gradualism/punctuated equilibria might be 
influenced by the completeness of the fossil record for the beastie in question:  

How does evolution work?

Evolution of the horse, a classic example of gradualism 

Today’s Homework

Next Time
The Hadean and Archean (Earth History Begins!)

1) Prep for Lab Test 1 next week
(bring calculator, pencils, eraser etc.)
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GY 112: Earth History

Lecture 15: Evolution Part 2

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

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


