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a discussion with
Joe Newhart



Virtual  Field Trip to Three Stops in the 
Summit/Eagle County Area

First Stop will be in the Ten Mile Canyon off I -70 in 

Officers Gulch.

Second Stop will be along U.S. 24 between Minturn 

and Red Cliff near the ghost town of Gilman.

Third Stop will be in the Vail Pass/Shrine Pass area.  



Stop One
Proterozoic Metamorphic Rocks form the Core of 

Ten -Mile and Gore Ranges and top of Williams Fork 
Range

Å Photo taken in Officer Gulch along old 

highway 6 of gneisses, coarsely -banded 

metamorphic rocks.

Å These rocks were originally deposited as 

sedimentary rocks along the margin of the 

proto North American continent.

Å How did the sedimentary rocks become 

metamorphic rocks and how did they get 

here?



Officers Gulch

Outcrop location >>
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Proterozoic Island Arc -Continent Collision 
Accreted Terranes onto the growing 

Continental Mass  

Å Approximately 1900 million 

years ago, active volcanic arc 

was offshore of the Wyoming 

continental block. 

Å Sediments and volcanic flows 

and ash beds were deposited in 

the intervening ocean basin.



The Saga Continues

Å Approximately 1850 million years 

ago, the sediments are scraped 

off the subducting slab and pile 

onto the edge of  the continental 

block. 



Collision

Å 1800 -1700 million years ago, 

collision between volcanic arc and 

Wyoming continental block  

(Yavapai Orogeny) formed tall 

mountain range. Deep burial and 

heat metamorphosed the 

sediments. Subsequent erosion 

has exposed the roots of this 

range in The Rocky Mt. uplifts.

Å The gneisses in the Gore Range 

have been radiometrically age 

dated at 1758 -1693 mya.

Å The granite in the Gore range has 

been dated at 1700 mya.



Modern Analog to the Yavapai Orogeny

Å The Australia �² Banda Arc is a good 

analog to the Vavapai collisional 

event

Å Note that North is pointing down in 

illustration �² a.

Å Assemblage of the Vavapai islands 

arc with ages indicated.  


