
Environmental Effects 
of Contemporary Earth 

Tectonics 

What Special geological 
problems exist for people living 
in various parts of the world? 



Minerals and Rocks
(and everything else including us)

Are Stable
Only Under the Conditions 

At Which They Form

Our Core Principle

Change the Conditions and 
They Must Change Also



Tectonics and Plate Tectonics
Tectonics – Earth deformation 
and the structures that result

Plate Tectonics – the idea that the 
Earth’s rigid lithosphere is 
composed or large “plates” that 
slide around over the Earth’s 
lower plastic layers.



Stress and Strain
Getting all bent and broken out of shape

Stress – a force applied
• Tension
• Compression
• Shear

Strain – changes in size and 
shape caused by stress

Structural Geology – study of 
stress and strain in the 
Earth



Stress and Strain
Getting all bent and broken out of shape

TENSION
Pulling 

hair 
apart

COMPRESSION
Clenching teeth together

SHEAR
Grinding 

Teeth Side 
to Side

Knitting Forehead



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Stress Map of the World



























http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Stress Map of the World



http://ace.acadiau.ca/science/geol/rraeside/quizzes/worldmap3p.htm

Present Plate Boundaries and 
Plate Movements



http://ircamera.as.arizona.edu/NatSci102/NatSci102/lectures/earth.htm

The animation to the left shows a crack where hot molten rock escapes 
from the interior and pushes apart the surface in opposite directions from 

the crack. The image on the right shows how such a crack, a "mid-
oceanic ridge", runs right down the center of the Atlantic Ocean and 

powers the spreading of the ocean floor to separate the Americas from 
Europe and Africa. 



Distribution of Earth Quakes



http://www3.shastacollege.edu/dscollon/images/Figures,%20Diagrams%20and%20Maps.htm

Distribution of Volcanoes



http://www.cliffshade.com/colorado/tectonics.htm

The Earth’s Modern Plates

But, like everything else, nothing stays the same for long.  Plates are always changing: appearing, 
growing, transforming, and disappearing.  Remember, though that while ocean basins subduct
and disappear, continents do not.



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Look at some of the World’s Active Zones



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Aleutian Stress Patterns

Subduction Zone



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

South American Stress Patterns

Subduction Zone



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

North American Stress Patterns

TENSION
Continent being pulled apart

COMPRESSION
Continent being squeezed together

SHEAR
Continent 
grinding 

past

? ? ? ? 

All of which causes earthquakes



http://rst.gsfc.nasa.gov/Sect2/Sect2_1b.html

Why is the Western United 
States so Geologically Active?

Convergent

Transform

Divergent

Plates slide past each 
other



http://geol.lsu.edu/henry/Geology3041/3041syllabus.htm



http://www.ndsu.nodak.edu/instruct/schwert/geosci/g496_columbia_plateau/relief_maps/washington_map_400.gif



http://www.cotf.edu/ete/modules/volcanoes/vyelcolmap.htm

Yellowstone Caldera – Wyoming, U.S.A.





• Continental extension (western U.S.)

Basin and Range Rio Grande rift



http://www.homepage.montana.edu/~ueswl/images/theilinpike.gif



http://rst.gsfc.nasa.gov/Sect2/Sect2_1b.html

Why Does Rocky Mountain 
Mountain Building Penetrate So 
Far into the Interior of N.A.?

Convergent

Transform

Divergent

Plates slide past each 
other



But areas that do not look 
geologically active may be





650-550 Ma

Eastern
rifting
(stage 1)

Rodinia breakup:
Main rifting along
eastern margin of
Laurentia; opening
of Rome Trough









http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Others Areas of High Stress in the World



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Mediterranean Stress Patterns

Geologically Very Quiet



http://www.earth.columbia.edu/news/2003/italy/calmap-1.gif



http://www.earth.columbia.edu/news/2003/italy/calmap-1.gif



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Stress Map of Italy



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Northern Africa is quiet, but Europe is not.
Turkey is being squeezed in the middle.



http://www.usc.edu/dept/civil_eng/structural_lab/eq-rp/tectonic01.jpg



http://www.ipgp.jussieu.fr/~lacassin/WebTecto/rech/tectorecherche/IzmitWEB/IzmitUK.html



http://www.lcc.ctc.edu/departments/natural_sciences/links/linksGEOL.xtm





http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Others Areas of High Stress in the World



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

China/India/ S.E. Asia Stress Patterns



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Stress Map of the Australian Plate



http://www.digitalglobe.com/images/tsunami/

Banda Ache Tsunami, Indonesia

A practical effect of 
compression driven 

earthquakes



Banda Ache Tsunami, Indonesia



http://www.digitalglobe.com/images/tsunami/

Banda Ache Tsunami, Indonesia



http://www.digitalglobe.com/images/tsunami/

Banda Ache Tsunami, Indonesia



http://www.state.gov/r/pa/ei/pix/b/eap/id/events/40187.htm

Banda Ache Tsunami, Indonesia



http://www.cdcfoundation.org/pages.html?page=596

Banda Ache Tsunami, Indonesia



Geologically 
Quiet Places to 

Live



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Stress Map of Great Britain



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Stress Map of Australia



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

South American Stress Patterns



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

North American Stress Patterns



http://www-wsm.physik.uni-karlsruhe.de/pub/stress_maps/america.html

Others Low Stress Areas to Live


