The techtonic stress field



The Earth

Earth’s Interior

(not to scale)

wTExAs © National Geographic Image Source


http://education.nationalgeographic.com/media/photos/000/279/27998.jpg

To scale

Crust 0-100 km

/Lithosphere
thick (crust and upper-
most solid mantle)

Mantle

6378 km

© USGS Image Source


http://commons.wikimedia.org/wiki/File:Earth_internal_structure.png

Continental Drift

© USGS Image Source

Permian -- 250 Million Years Ago

‘The University of Texas at.


http://pubs.usgs.gov/gip/dynamic/graphics/Fig2-5globes.gif

© USGS Image Source
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Fault types
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THISSIDE DROPS
DOWH RELATIVE
TOTHEOTHER

© USGS Image Source

HANGING
WALL
b



http://geomaps.wr.usgs.gov/parks/deform/normfaultLABEL.gif

Reverse fault

T HISEIDE MOVES HANGLING
WP RELATIVE WALL
TOTHEOTHER

v,
S
"

© USGS Image Source


http://geomaps.wr.usgs.gov/parks/deform/reversefaultLABEL.gif

Strike-slip
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Reality

® Much more complicated!



Sources of techtonic stress



Plate driving stresses

® Tectonic plates are pushed by compressional forces from mid-ocean ridges
® Drag forces on the base of the plates
® Frictional resistance to subduction



Topography and buoyancy forces

® Density anomalies
® Plate thinning
® extension
® Plate thickening
B compression



Plate flexure

® Sediment loading on a techtonic plate
® Wavelength can be as long as 1000km



