
•  A crustal block bounded by faults 
•  Preserves a geologic history that is 

distinct from adjacent terranes 
•  Accreted by tectonic processes 

Terrane	  
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India	  is	  a	  Terrane	  within	  Asia	  
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What	  Data	  Do	  We	  Use?	  

•  Paleontology	  
•  Lithology	  and	  Stra=graphy	  
•  Structural	  Field	  Data	  
•  Radiometric	  Age	  Da=ng	  
•  Paleomagma=sm	  
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What are the details? 
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But why worry about this? 

Consider some 
cherts found here 

Mankinen et al 1996 
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Mankinen et al 1996 

Paleontology	  Data	  

Radiolarians:	  
	  
Permian	  Age	  
	  
Sub-‐tropical	  
environment	  
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These cherts 
were deposited 
10° north of the 
equator, and then 
moved another 
10° north relative 
to North America. 

So perhaps they 
sit within a 
terrane that later 
accreted to North 
America. 

Mankinen et al 1996 
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Hacker et al 1995 

Here is a simplified map 

Consider the ophiolites 
either side of the Cal-
Or border. 

Lithology	  and	  Stra=graphy	  
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Harper 2003 
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Ophiolite: a 
slice of ocean 
crust. 

A very 
common 
sequence of 
rocks in the 
Klamaths. 

Harper 2003 
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2B 

2A 

12	  



More ophiolite 
sequences 

Makinen 1995 
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Harper 2003 

Structural	  Feld	  rela=ons	  

14	  



Ernst 1999 
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Ernst 1999 
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Ernst 1999 
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Radiometric Age Dates 

How	  do	  
we	  assign	  

ages	  	  
to	  these	  	  
cross-‐	  

sec=ons?	  

Hacker et al 1995 
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Using the age dates, 
we can assign ages to 
regional events, such 
as terrane collisions. 
 

Hacker et al 1995 
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Hacker et al 1995 
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Hacker et al 1995 
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Hacker et al 1995 
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W E 

Ernst 1999 
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Ernst 1999 
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Ernst 1999 
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Ernst 1999 
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USGS OF 99-374: a history of Klamath accretion 
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USGS OF 99-374: a history of Klamath accretion 
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USGS OF 99-374: note the use of granites to assign ages. 
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USGS 
OF 99-374 
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The 
Klamaths 
 
And 
 
The 
Sierras 
 
A 
Proposed 
Correlation 
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The	  Klamath	  Mountains	  

•  Four distinct thrust-bound major terranes 
•  Many sub-terranes 
•  Range from Permian to Cretaceous 
•  Evidence to infer multiple subduction zones 
•  A long-lived zone of continental growth 
•  Similar to the Sierra Nevada 
•  Related to Blue Mountains and other northern 

regions 
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