
Chap. 8: The Changing Earth 



TECO events 
 
1) Tectonics (continental drift) 

2) Eustatic (global fluctuations in sea level) 

3) Climatic change 

4) Oceanographic events 

 



Early on, it was 
recognized that the 
layers in geological 
strata represent 
periods in the earth’s 
history and contain 
fossils of organisms 
characteristic of that 
time. 

Some of the fossils 
were widespread, and 
could be used to 
correlate ages of rock 
strata in one region 
with those in distant 
localities.   

Some index fossils 





It took radioactive dating techniques to provide 
more accurate ages for rock layers. 



There is always some debate about 
the exact timing of transitions.  Don’t 
be surprised if you see other time 
scales with different ages. 

A combination of these 
methods has been 
used to produce 
estimates of times of 
the major geological 
events in the history of 
the earth.  We call this 
the geological time 
scale. 

The time scale is 
hierarchical, with eons 
divided into eras, eras 
divided into periods, 
and periods divided 
into epochs. 
 



No contribution to biogeography has had more of an impact 
than the theory of continental drift. 

 

In its simplest form, the theory states that the continents 
have been carried across the surface of the planet by the 
movement of the mantle beneath the crustal plates.  Until 
1950s an overwhelming consensus of scientists believed 
the earth’s crust is composed of fixed ocean basins and 
continents. 

 

In recent years, the science of plate tectonics has 
developed which explains the mechanisms of plate 
movement.  (TECO) 

The theory of continental drift 





Ben Franklin,  in 1782, 
postulated that the 
earth’s crust was like a 
shell floating on a fluid 
interior, and broken 
pieces of the shell 
moved about as the fluid 
flowed 



Lyell’s (1834) Theory of cycles of global climate change 



Antonio Snider-Pelligrini (1858) 
Probably first to persuasively demonstrate the geometric fit 
of the coastlines of continents on opposite sides of Atlantic, 
suggesting the earlier existence of a “supercontinent” 
 



Taylor 1910 model of crustal movement, with 
predominant motion towards the equator 



In 1912, Alfred Wegener 
presented the idea of 
continental drift.  He spent the 
next two decades developing 
the ideas.   

 Wegener’s theory on 
horizontal continental 
movements not only 
discussed all of the continents 
and oceans, but also 
synthesized evidence from 
many disciplines: geology, 
geophysics, paleoclimatology, 
paleontology, and 
biogeography 



 

Geologic evidence 
  
Continental slope fit  



 

Stratigraphic  evidence 
Matching sequence of rock strata on 
different continents  

Precambrian shields Flood Basalts 





 

Stratigraphic  
evidence 
 Mountain belt alignments 



Paleoclimatic evidence  
 •  Glacial deposits 
 
 •  Scouring on rocks indicate the direction 



Paleoclimatic evidence  



Paleontological  evidence 
 
Gondwanan  
fossil record  



Paleontological  evidence 
Distributions of closely related extant organisms 
 



Wegener’s Basic Conclusions: 

1.  Continental rocks (sial – consisting of largely silicon and aluminum) are 
fundamentally different from oceanic rocks (sima – composed largely of 
silicon and magnesium).  They are less dense, thicker, and less magnetized.  
The lighter sialic blocks (continents) float on a layer of fluid mantle. 

2.  The major landmasses were once united as a single supercontinent (which 
he called Pangaea).  Pangaea broke into smaller continental blocks, which 
moved apart as they floated on the mantle.  The breakup began in the 
Mesozoic Era. 

3.  The breakup began as a rift valley, which gradually widened into an ocean.  
The mid-oceanic ridges mark the places where the continents were once 
joined. 

4.  The continental blocks have retained their basic shape. 

5.  Rates of movement of the blocks range from 0.3 to 36 meters per year. 

6.  Radioactive heating in the mantle may be a cause of block movement, but 
other factors may be involved. 



Initially, Wegener’s ideas 
were ignored or ridiculed. 

 

Why? 

 

 

 

With subsequent publications, 
and a good bit more research,  
the ideas became more widely 
known and accepted. 



Marine Geology, during & post WW II 





Geologic evidence 





 

Geologic evidence 
 Distribution of earthquakes 



 

Geologic evidence 
 Distribution of volcanoes 



Paleomagnetic  evidence 

Studies of or core and through its mantle 
generate magnetic fields that permeate the 
planet. 

Studies of Paleomagnetism 
provided additional evidence 
for seafloor spreading.   
 
Convective flows of molten 
material from inside the earth’s 
core and through its mantle 
generate magnetic fields that 
permeate the planet. 



Paleomagnetic  evidence 
The earth acts like a giant magnet.  Latitudinal position can be 
read as declination in a compass needle.   

The same phenomenon influences the orientation of crystals 
during the formation of magnetically active rock. 





Paleomagnetic          
evidence 
•Earth reverses its 
magnetic north at 
variable intervals  
 
•Orientation of the 
magnetized crystals at 
the time of mineral 
(crust) formation  



Paleomagnetic  evidence 


