
Quiz Seven (9:30-9:35 AM) 



GY 112: Earth History 

Lecture 21: 
Proterozoic Fossils 

 
Instructor: Dr. Douglas W. Haywick 

UNIVERSITY OF SOUTH ALABAMA 



Last Time 

Proterozoic Climate 

1) Glaciations: what happens and why 
2) Glaciations in the Proterozoic  
3) Snowball Earth Hypothesis (neato cool!) 

 (web notes 20) 



Proterozoic Climate 

Neoproterozoic 650 MA 

There is something similar about the Neoproterozoic and Modern Earth… 
Ice caps at the poles 



Modern Climate 

•Continental glaciers alternate in 
extent (view to right from 18 KA) 
and they are important. They are 
responsible for dramatic sea level 
changes (transgressions and 
regressions +/- 300 feet!) 
 

Continental Glaciers 



Paleoclimate Phases 

1) Greenhouse Earth 
(no continental glaciers present) 

 
2) Icehouse Earth 
(continental glaciers present) 
 
    a) Glacial stage (18 KA) 
  b) Interglacial stage (Today) 
 
3) Snowball Earth        
(planet entirely? covered in ice) 
 

We now recognize two major Earth phases 

http://www.snowballearth.org/end.html 



How can geologists tell that glaciations occurred in the rock 
record? 
 
•Fossils (some are temperature-dependent, but not all) 
•Paleomagnetism (low latitude=tropical; high latitude ≠ polar) 
•Lithology (unique glacial deposits)   

Till 

Proterozoic Glaciations 

Tillite 



Proterozoic Glaciations 

          Dropstone                                            till 

Including several glaciations  during the Proterozoic: 
1) 2.4-2.2 GA (Canada only?) Huronian Glaciation 

 
 

 



The Varangian glaciation was 
weird; many of the best 
glaciated sites were near the 
equator! 
 

Proterozoic Glaciations 



•Estimated temperatures at 
the equator during the height 
of the Snowball Earth were    
-50 ºC 
 

•This is cold… much colder 
than anything we’ve ever 
experienced and some would 
say, much to cold to be 
possible.  

Snowball Earth 

http://zebu.uoregon.edu/2002/ph123/snowball.gif 



Snowball Earth 

But that isn’t the end of the weirdness… 

Glacial deposits are commonly directly overlain by strange 
limestones that were deposited very quickly in tropical conditions. 



Stable isotope geochemistry 
implies a dramatic change in 
temperature…  
 
…from -50ºC to +50ºC (-60ºF 
to 122 ºF) 
 
 
 

Snowball Earth 



Snowball Earth 



Snowball Earth 

The Mechanism: 
 
CO2 production from 
volcanoes 
 
 
 



Today’s Agenda 

Proterozoic Fossils 

1) Prokaryotes (recap) 
2) Eukaryotes (Acritarchs) 
3) Metazoans (Ediacarin Fauna) 

 (Web notes 21) 



Proterozoic Fossils 

During the Archean, we saw 
the rise of the prokaryotes: 
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Proterozoic Fossils 

During the Archean, we saw 
the rise of the prokaryotes: 
 
•Small 
•No nucleus 
•DNA spread throughout the 
cell 
•Asexual reproduction 
•Could only be single-celled 



Proterozoic Fossils 

During the Proterozoic, 
something wonderful happens: 
the rise of the eukaryotes: 
 

http://waynesword.palomar.edu/lmexer1a.htm 
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Proterozoic Fossils 

During the Proterozoic, 
something wonderful happens: 
the rise of the eukaryotes: 
 
•Larger (>0.06 mm) 
•A nucleus and organelles 
•DNA contained within the 
nucleus 
•Sexual reproduction 
•Could be multi-celled 
(metazoans) 

http://waynesword.palomar.edu/lmexer1a.htm 



Proterozoic Fossils 

The first eukaryotes appeared around 2 GA (some say back to 
3.2 GA). Acritarchs were small, single celled non-skeletonized 
beasties that floated in the oceans (pelagic). They peaked in 
abundance around 1 GA - 750 MA and then went away… 

0.1mm 



Proterozoic Fossils 

… or did they? They are a diverse collection of eukaryotes , but 
some might in fact be ancestors to equally small single celled 
organisms that are around today called dinoflaggelates. 

0.1mm 



Proterozoic Fossils 

Another big change in the Proterozoic was the appearance of 
the first Metazoans. 



Proterozoic Fossils 
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Proterozoic Fossils 

Another big change in the Proterozoic was the appearance of 
the first Metazoans 

5 cm 



Proterozoic Fossils 

They are known as 
the Ediacarin Fauna 
 

http://www.cartage.org.lb/en/themes/Sciences 
http://www.snowballearth.org/end.html 



Proterozoic Fossils 

They are known as 
the Ediacarin Fauna... 
 
...and they are found 
around the world 
 

http://www.cartage.org.lb/en/themes/Sciences 
http://www.snowballearth.org/end.html 



Proterozoic Fossils 

What were the 
Ediacarins? 
 



Proterozoic Fossils 

What were the 
Ediacarins? 
 
 

Three major “forms” 
 

http://www.cartage.org.lb/en/themes/Sciences 



Proterozoic Fossils 

What happened to 
them? 
 



Proterozoic Fossils 

What happened to 
them? 
 
1) a now mostly extinct 
line of beasties (current 
favored opinion) 
 
 
 
 



Proterozoic Fossils 

What happened to 
them? 
 
2) ancestors to living 
phyla (some are thought to 
be early sponges) 
 
 
 
 
 
Early mollusc? 
 
 

http://www.ucmp.berkeley.edu/vendian/kimberella.jpg 

Kimberella sp. 



Proterozoic Fossils 

Dickinsonia sp. 

What happened to 
them? 
 
2) ancestors to living 
phyla (some are thought to 
be early sponges) 
 
 
 
 
 
Early chordate? 
 
 



Proterozoic Fossils 

Whatever they were, 
they “exploded” onto the 
scene immediately after 
the last Snowball Earth 
 

http://pharyngula.org/index/science/2004/08/ 



Proterozoic Fossils 

Whatever they were, 
they “exploded” onto the 
scene immediately after 
the last Snowball Earth 
 
 
Coincidence? 

http://pharyngula.org/index/science/2004/08/ 



Proterozoic Fossils 

More likely, severe 
environmental 
changes drives 
evolutionary 
adaptation. 
 

http://www.snowballearth.org/end.html 



Proterozoic Fossils 

More likely, severe 
environmental 
changes drives 
evolutionary 
adaptation. 
 
We need bad things 
to happen in order to 
evolve. 
 
 

http://www.snowballearth.org/end.html 



Today’s Homework 
1. Get Advised 

2. Lecture Test 2 (two weeks from today) 

Next Time 
 1. Spring Break! 



GY 112: Earth History 

Lecture 21: Proterozoic Fossils 
 

Instructor: Dr. Doug Haywick 
dhaywick@southalabama.edu 

 
 

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