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Precursor Evidence

Matching coastlines on 
different continents
Matching mountain 
ranges across oceans
Glacial ages and 
climate evidence
Distribution of fossils 
such as Mesosaurus

Antonio Snider-Pellegrini (1858) 

Plate Tectonics



Objections to the continental drift model

Wegener envisioned continents plowing 
through ocean basins 
Wegener did not provide a plausible 
mechanism to explain how the continents 
could have drifted apart
Earth scientists initially rejected continental 
drift because it was contrary to the laws of 
physics



• Ocean Floor topography (bathymetry, incl. satellite) 

Modern Evidence



Pattern of worldwide earthquakes (left) suggests 
deforming boundaries for rigid plates

Depth patterns of earthquakes landward of trenches

Modern Evidence (cont)



Paleomagnetism developed 
in the 1960s determines the 
original positions of rocks 
on Earth 

Mapping of alternating 
magnetic stripes of normal 
and reverse polarity at the 
mid-ocean ridge

Modern Evidence (cont)

Airborne magnetometer (http://www.mining-technology.com)



Modern Evidence (cont)

Ages of the sea floor 
matches pattern predicted by 
sea floor spreading

Youngest sea floor is at 
mid-ocean ridge
Sea floor is older with 
increasing distance from 
mid-ocean ridge

Volcanic island chain that 
forms when a plate passes 
over a hot spot: a surface 
expression of stationary 
plume of magma 

Guyot shapes 
Atoll formations



Stages of coral atoll development

In tropical 
shallow water, 
coral reefs can 
form on the 
tops of 
volcanoes

Fringing reef
Barrier reef
Atoll 



Atoll and barrier reefs in the 
Society Islands



GPS trajectories

Modern Evidence (cont)



Principles of plate tectonics

The outermost portion of Earth is composed of a 
mosaic of thin rigid plates (pieces of lithosphere) 
that move horizontally with respect to one another

Plates interact with each other along their edges 
(called plate boundaries)

Plate boundaries have a high degree of tectonic 
activity (mountain building, earthquakes, active 
volcanoes) 



Math and Computation
GPLATES 
http://www.youtube.com/watch?v=QCnAek
1-A6M

“http://www.tectonics.caltech.edu/resources
/gplates/index_files/NAM/”



Kinematics: Spreading



Subduction





The role of heat



Gravity and Grace



Three types of plate boundaries

1. Divergent

2. Convergent

3. Transform



Divergent plate boundaries
Iceland sits atop a 
divergent plate 
boundary where 
continental rifting 
occurs



Divergent plate boundaries

Formation of an 
ocean basin by rifting 
and sea floor 
spreading



Increasing distance from the 
axis of a mid-ocean ridge.

Relationship
1. Volcanic activity 

decreases.
2. Age of the ocean crust 

increases
3. Thickness of the 

seafloor deposits 
increases.

4. Thickness of the 
lithospheric plate 
increases.

5. Heat flow decreases.

6. Water depth increases.

Reason
1. Magma chambers are concentrated only along the 

crest of the MOR.
2. New ocean floor is created at the MOR

3. Older ocean floor has more time to accumulate a 
thicker deposit of debris due to settling.

4. As plates move away from the spreading center, 
they are cooler and gain thickness as material 
beneath the lithosphere attaches to the bottom of 
the plate.

5. As the thickness of the lithospheric plate increases 
(see 3), less heat can escape.

6. The MOR is topographically high, and as a plate 
moves away, they move into deeper water because 
the plate undergoes thermal contraction and 
isostatic adjustment downward.



Age-depth relationship

D=2821+315√T
T<90 Ma





Convergent plate boundaries

Convergent 
plate 
boundaries 
vary 
depending 
on the type 
of crust

a. Ocean-continent

b. Ocean-ocean

c. Continent-continent



Convergent plate boundaries
An ocean-
continent 
convergent plate 
boundary 
produces the 
Cascadia 
subduction zone 
and Cascade 
Mountains



Convergent plate boundaries
A continent-
continent 
convergent 
plate boundary 
produces the 
Himalaya 
Mountains



Transform plate boundaries
Transform plate 
boundaries occur 
between 
segments of the 
mid-ocean ridge
Can also occur 
on land (ex: San 
Andreas Fault)





The world 50 million years in the future


