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



GY 112: Earth History 

GY 112 Lecture 
 27: Plants 

Instructor: Dr. Douglas W. Haywick 

UNIVERSITY OF SOUTH ALABAMA 



Last Time 

The Paleozoic Part 3 

1) Alabama in the Paleozoic 

 (web notes 26) 



Laurentia (Paleozoic North America) 

Pennsylvanian 

B 
 

Lastly, along comes Gondwanna 
and we get the Alleghenian 
Orogeny 
 
 



Appalachian Provinces 

4 Tectonic provinces are identified 
 
1) Plateaus (undeformed) 
2) Valley and ridge (folded/faulted) 
3) Piedmont (Highly metamorphosed) 
4) Blue Ridge (igneous intrusions) 



Appalachian Provinces 

We only see the first 3 in Alabama 
 
1) Plateaus (undeformed) 
2) Valley and ridge (folded/faulted) 
3) Piedmont (Highly metamorphosed) 



Today’s Agenda 

Paleozoic Fossils 
1) The first “plants” (Archean-Proterozoic) 

2) Diversification (Paleozoic-Mesozoic) 
3) Domination (Mesozoic-Cenozoic) 

 (web notes 27) 



Paleozoic Life forms: Animals 

Kingdom: Animalia 
 
What about  
Kingdom: Plantae? 
 
 



Paleozoic Life forms: Plants 

Terrestrial plant evolution 
apparently did not occur 
until the mid-Silurian… 
 
 



Paleozoic Life forms: Plants 

Oceans are full of beasties 

Marine invertebrates 

Terrestrial plant evolution 
apparently did not occur 
until the mid-Silurian… 
 
 



Paleozoic Life forms: Plants 

Marine invertebrates Land is devoid of all beasties zilch 

Oceans are full of beasties 

Terrestrial plant evolution 
apparently did not occur 
until the mid-Silurian… 
 
 



Paleozoic Life forms: Plants 

But there were lots of 
marine plants (including 
calcareous green algae)  
 
First appeared in rock 
record at 600 MA; 
abundant at 500-400 MA 
 
 

http://www.botany.hawaii.edu/BOT201/Algae/Bot%20201%20Chlorophytes%20page.gif 



Paleozoic Life forms: Plants 

And you can actually go 
back further still… 
 
Plants can be traced back 
to prokaryotes including 
cyanobacteria (AKA 
Stromatolites)  
 
 

http://www.theguardians.com/Microbiology/lyngb3_bg.jpg 



Paleozoic Life forms: Plants 

A bit more info on prokaryotic evolution is needed  
 
 

 



Paleozoic Life forms: Plants 

A bit more info on prokaryotic evolution is needed  
 
• The first prokaryotes were heterotrophs (they simply digested carbon from other 
organisms; “consumers in the food chain”). By the way, all animals are heterotrophs. 
 

 



Paleozoic Life forms: Plants 

A bit more info on prokaryotic evolution is needed  
 
• The first prokaryotes were heterotrophs (they simply digested carbon from other 
organisms; “consumers in the food chain”). By the way, all animals are heterotrophs. 
•The next stage in prokaryotic evolution were the autotrophs (they produced their 
own “food” 

1) Nitrifying bacteria – use ammonia (NH3) to manufacture their food 
2) Sulfur bacteria – use hydrogen sulfide (H2S) to manufacture their 
food 
  
 

http://www.dfo-mpo.gc.ca/media/ 



Paleozoic Life forms: Plants 

A bit more info on prokaryotic evolution is needed  
 
• The first prokaryotes were heterotrophs (they simply digested carbon from other 
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2) Sulfur bacteria – use hydrogen sulfide (H2S) to manufacture their 
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•A type of autotroph uses CO2 and sunlight to manufacture their food; 
Photoautotrophs. 
 



Paleozoic Life forms: Plants 

A bit more info on prokaryotic evolution is needed  
 
• The first prokaryotes were heterotrophs (they simply digested carbon from other 
organisms; “consumers in the food chain”). By the way, all animals are heterotrophs. 
•The next stage in prokaryotic evolution were the autotrophs (they produced their 
own “food” 

1) Nitrifying bacteria – use ammonia (NH3) to manufacture their food 
2) Sulfur bacteria – use hydrogen sulfide (H2S) to manufacture their 
food 
  
•A type of autotroph uses CO2 and sunlight to manufacture their food; 
Photoautotrophs. 
 

CO2 + 6 H2O + sunlight⇒ C6H12O6 + 6O2 



Paleozoic Life forms: Plants 

Why is the transition from heterotroph to autotroph to photoautotroph an 
evolutionary advantage? 
 
       
 
 

 



Paleozoic Life forms: Plants 

Why is the transition from heterotroph to autotroph to photoautotroph an 
evolutionary advantage? 
 
      ….. Guarantee of food supply 
 
 

 

http://www.datelinezero.com/2011/01/23/the-sun-rose-2-days-early-in-greenland/ 



Paleozoic Life forms: Plants 

So plants have been around a long time.  
 
The big change for plants was when they made the transition onto land. 
 
       
 
 

 



Paleozoic Life forms: Plants 

The first land plants (Bryophytes) were very, very “simple”: non-vascular (they 
lacked water-conducting tissues). They include liverworts and mosses. 
 
       
 
 

 



Paleozoic Life forms: Plants 

A big evolutionary advance occurred with the development of a vascular stem   
(Tracheophytes). Water and minerals could be distributed throughout the plant. 
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Paleozoic Life forms: Plants 
The earliest tracheophytes (e.g., Cooksonia Sp.), were small (<5cm high) and 
lacked leaves and roots.  
       
 
 

 

http://www.fossilmuseum.net/plantfossils/Buthotrephus/PS2996aL.jpg 
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http://www.fossilmuseum.net/plantfossils/Buthotrephus/PS2996aL.jpg 

Paleozoic Life forms: Plants 
The earliest tracheophytes (e.g., Cooksonia Sp.), were small (<5cm high) and 
lacked leaves and roots. Instead, it had a rhizome. 
       
 
 

 

www.wildlifeanalysis.org/movabletype/archives/rhizome.jpg 



http://www.fossilmuseum.net/plantfossils/Buthotrephus/PS2996aL.jpg 

Paleozoic Life forms: Plants 
The earliest tracheophytes (e.g., Cooksonia Sp.), were small (<5cm high) and 
lacked leaves and roots. Instead, it had a rhizome. It was seedless. Reproduction 
was done using spores (e.g., like mushrooms). 
       
 
 

 sporangia 



Paleozoic Life forms: Plants 
Cooksonia Sp. is classified using standard taxonometric nomenclature with one 
exception. Botanists use divisions instead of phyla. This plant is a genus within  
 
 Division: Psilophyta       
 
 

 

http://www.fossilmuseum.net/plantfossils/Buthotrephus/PS2996aL.jpg 



Paleozoic Life forms: Plants 
The next major evolutionary development were leaves.     
 
 

 



Paleozoic Life forms: Plants 
The first leaves were almost welded onto the trunks of the plants (which now stood 
rather tall; e.g., Lepidodendron sp.).  They were called the “scale trees”.  
 
 Division: Lycopsida       
 
 

 

http://www.mnh.si.edu/highlight/fossil_scale_tree/ 



Paleozoic Life forms: Plants 
Leaves eventually started looking like leaves… needles first, like those of the 
modern horsetails or extinct genera like Calamites. 
 
 Division: Sphenopsida       
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http://www.notam02.no/~oyvindha/graphics.html 



Paleozoic Life forms: Plants 
The next division of plants is still abundant today. The “true ferns” have good leaf 
development that radiate from a central stem and reproduce via spores on the 
underside of the leaves. 
 
 Division: Pteropsida 
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Paleozoic Life forms: Plants 
A huge division of plants that reproduce via seeds are  the “gymnosperms” (Division: 
Pinophyta). There are 4 major subdivisions (classes?): 
 

 
       



Paleozoic Life forms: Plants 
A huge division of plants that reproduce via seeds are  the “gymnosperms” (Division: 
Pinophyta). There are 4 major subdivisions (classes?): 
 

•Pteridospermophyta (the seed ferns) 
•Pinopsida (the conifers)  

•Cycadopsida (the cycads) 
•Ginkgopsida (the ginkgos)   

       

Ginkgo leaves (USA Campus) Sago palm (cycad) 



Paleozoic Life forms: Plants 
A huge division of plants that reproduce via seeds are  the “gymnosperms” (Division: 
Pinophyta). There are 4 major subdivisions (classes?): 
 

•Pteridospermophyta (the seed ferns) 
•Pinopsida (the conifers)  

•Cycadopsida (the cycads) 
•Ginkgopsida (the ginkgos)   

       

Gymnosperms all reproduce via 
“naked seeds” 



Paleozoic Life forms: Plants 
The last Division is the most dominant group of plants on the Earth today (Division: 
Magnoliophyta). AKA the Angiosperms.  
 

 
       



Paleozoic Life forms: Plants 
Last Division…. The most dominant group of plants on the Earth today (Division: 
Magnoliophyta). AKA the Angiosperms.  
 

•flowers and pollen 
  

       



Paleozoic Life forms: Plants 
Last Division…. The most dominant group of plants on the Earth today (Division: 
Magnoliophyta). AKA the Angiosperms.  
 

•flowers and pollen 
•Encased seeds 

  
       



Plant Evolution 



Plant Evolution 

Age of the Plants 



Today’s Homework 
1) Think about summer classes 

 

Next Time 
 

1. Vertebrates 



GY 112: Earth History 

Lectures 27: Plants 
 

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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