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Courtesy of NOAA. Map in the public domain.
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Courtesy of NOAA. Figure in the public domain.


http://www.ngdc.noaa.gov/mgg/global/etopo1_surface_histogram.html

180
180

150

150

0

120
12

80

30

30

A LI AR

»,mmw/w

30
]
30

G

80

=1 =
0o o
= -
(=]
] 2
- -
(=] [=3
® @
- =
8 ] = 8 3
* Arepunogaedmpadopeusurduy UOINISU] UBIUOSYIWS DY L0 PAUIEGS 1ST1 SIUL
1E PUND) 80 UED SE|24BKE SIY] INOQE LOIRLLOJU| JEUDNIPPY SEIMTE} H|UBHOA BAIIDE A||RIICIE N J0 AJUELIND S1E3PU| E10P paY

B ooy Bidbes oo usgotopcent ADOTONYITOA ‘ALTVIOAAS DI4ILLNTIOS

Source: Discovering Plate Boundaries by Dale S. Sawyer.
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Source: Discovering Plate Boundaries by Dale S. Sawyer.
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Courtesy of NOAA. Map in the public domain.
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Tanya Atwater, UCSB

Courtesy of Tanya Atwater. Used with permission.
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© American Association for the Advancement of Science. All rights reserved. This content is excluded

from our Creative Commons license. For more information, see http://ocw.mit.edu/help/fag-fair-use/.
Source: Zhao, Dapeng, Yingbiao Xu, et al. "Depth Extent of the Lau Back-arc Spreading Center and its
Relation to Subduction Processes." Science 278, no. 5336 (1997): 254-7.
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Brown et al., 2007

© source unknown. All rights reserved. This content is excluded from our Creative
Commons license. For more information, see http://ocw.mit.edu/help/fag-fair-use/.
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earthquake.usgs.gov

Courtesy of USGS. Photograph in the public domain.


http://earthquake.usgs.gov/
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Astronomical Observatory

Courtesy of NASA. Photographs in the public domain.



linz.govt.nz

Courtesy of Land Information

NewZealand. License: CC-BY.

Owens Valley VLBI antenna
Courtesy of the US Navy. Photograph in the public domain.


http://linz.govt.nz/geodetic/standards-publications/geodetic-notices/2009/0710-vlbi-in-new-zealand
http://linz.govt.nz/geodetic/standards-publications/geodetic-notices/2009/0710-vlbi-in-new-zealand

Photograph of a scientist at a GPS receiver removed due to copyright restrictions. See the image on the GNS Science website.
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http://www.gns.cri.nz/Home/Our-Science/Earth-Science/Plate-Tectonics
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© John Wiley & Sons. All rights reserved. This content is excluded from our Creative Commons license.
For more information, see http://ocw.mit.edu/help/fag-fair-use/.
Source: Cox, Allan, and Robert Brian Hart. Plate Tectonics: How It Works. John Wiley & Sons, 2009.
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Tanya Atwater, UCSB

Courtesy of Tanya Atwater. Used with permission.


http://emvc.geol.ucsb.edu/2_infopgs/IP1GTect/aPangeaAnim.html

PLATES 2004
Atlas of Plate Reconstructions
(750 Ma to Present Day)



By
L.A. Lawver, |.W.D. Dalziel, L.M.
Gahagan, R.M. Kygar,

and B.D. Herber

@2004, University of Texas Institute for Geophysics
October 15, 2004

Flipbook style reconstruction of continental movement removed due to copyright restrictions. Download the PPT from the PLATES project.
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Courtesy of Geological Society of America. Used with permission.
Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.
Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.
Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.
Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.
Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of Amerlca Used with permission.

Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.
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Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.

Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.
Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.

Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.

Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of AmeFica. Uséd with permission.
Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
31



http://dx.doi.org/10.1130/GES00055.1

Il 1 3-0.95 Ga granitoids

~~ Maijor thrust faults

- 1.3-1.0 Ga collisional orogens

- 1.45-1.35 Ga granitoids

[ 1.55-1.35 Ga juvenile crust

~1.65 Ga quartzite deposits

- 1.65-1.60 Ga granitoids

[ 1.69-1.65 Ga juvenile crust

|:] 1.72-1.68 Ga juvenile arcs

~1.70 Ga quartzite deposits

Il 1 72-1 68 Ga granitoids .

[ 1.76-1.72 Ga juvenile crust '

:I 1.80-1.76 Ga juvenile arcs

[ 1.9-1.8 Ga reworked Archean crust

- 2.0-1.8 Ga juvenile orogens .

= Grenville orogen:

- 2.0-1.8 Ga juvenile arcs . \

[£5] 2:5-2.0 Ga miogeociinal sediments B . 3 - Granitoids intrude juvenile

Eﬂ::’;iﬂj‘“; - L5 r belts as far west as Colorado
Courtesy of Geological Society of America. Used with permission.

Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.
Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.

Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.

Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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Courtesy of Geological Society of America. Used with permission.

Source: Whitmeyer, Steven J., and Karl E. Karlstrom. "Tectonic Model for the Proterozoic Growth of North America." Geosphere 3, no. 4 (2007): 220-59.
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1. Continental rifting
(ex: E. Africa)

Image by MIT OpenCourseWare.
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2. Formation of seafloor
spreading center
(ex: Red Sea)

Lithosphere Asthenosphere

Image by MIT OpenCourseWare.



3. Widening ocean basin
(ex: Atlantic)

Ocean Crust Mid-Ocean Ridge Continental Crust

T

Image by MIT OpenCourseWare.



4. Initiation of subduction
(ex: Pacific Rim)

Image by MIT OpenCourseWare.



5. Subduction of spreading center
(ex: Juan de Fuca Ridge)




6. Closing of ocean, formation of
collisional orogen
(ex: closure of lapetus Ocean to
form the Appalachians)

Continental Collision

S g
é\’%fﬂ%f?
e
] —

Image by MIT OpenCourseWare.



Continental plate COceanic plate Frr

Forsythe & Uyeda, 1975

© Oxford University Press. All rights reserved. This content is excluded from our Creative
Commons license. For more information, see http://ocw.mit.edu/help/faqg-fair-use/.

Source: Uyeda, S., and D. Forsythe. "On the Relative Importance of the Driving Forces
of Plate Motion." Royal Astronomical Society Geophysical Journal 43 (1975): 163-200.

43


http://ocw.mit.edu/help/faq-fair-use/




Velocity (mm/yr)

@ cocos

@ Pacific
@ Nazca

@ Phillipine

@ Indian
@ Arabian
@ caribbean

@ African
@ Antarctic
@ s, American
M. American
@ European
20 40 60 80 100

Plate area (1076 kmh2)

Data from Forsythe & Uyeda, 1975



Velocity (mm/yr)

100 4

@ phillipine
m —

30 -

@ caribbean
zu -

® Pacific
@ Nazca
@ Indian
@ Arabian
@ African
@ Antarctic
@ s American
@ N. American
@ European
0.05 0.1 0.15 0.2 0.25 0.3

Effective ridge length / circumference

Data from Forsythe & Uyeda, 1975

@® cocos

0.35

46



Velocity (mm/yr)

100 4

@ Arabian

30 -

@ caribbean
20 - @ African

@ Antarctic

@ 5. American

10 - @ N. American

@ European

® cocos
@ Pacific
@ Nazca
@ Phillipine
@ Indian
0.1 0.15 0.2 0.23 0.3

Effective trench length / circumference

Data from Forsythe & Uyeda, 1975

0.35

47



Velocity (mm/yr)

100

70

30

@ Caribbean

@® Cocos
@ Pacific
@ Nazca
@ Phillipine
@ Indian
@ Arabian
@ African
@ Antarctic
@ 5. American
@ N. American
@ European
0.1 0.2 0.3 0.4 0.3

Transform length / circumference

Data from Forsythe & Uyeda, 1975

0.6

48



Velocity (mm/yr)
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