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Mississippian (325 MA) Period Paleogeography 
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Late Penn-Early Permian (300 MA) Paleogeography 
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Late Permian (260 MA) Paleogeography 
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End Permian (250 MA) 

(UT-Austin) 

What’s 
Going on 
Here? 
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I 5 Roadcut near Roseburg OR: Basalt Flows 
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Hanna Nickel Mine site, Riddle OR 
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Serpentinite I-5 Roadcut, near Riddle OR 10 



Trinity Ophiolite, Klamath Mountains above Hornbrook, CA 11 
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Terrane   

•  A crustal block or fragment bounded by 
faults 

•  Preserves a geologic history that is 
distinct from adjacent terranes 

•  Accreted to a continent by tectonic 
processes 
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The Blue Mountains: 

The Ochocos 
The Wallowas 

The Strawberries 
. . . 
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LaMaskin et al 2011 
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LaMaskin et al 2011 
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Cretaceous (80 MA) Paleogeography 31 



  
During the Cretaceous the 
Pacific margin was dominated 
by east directed subduction of 
the Farallon Plate beneath 
North America. Island-arc 
volcanism extended from 
Mexico to southeast Alaska. 
Today we see the batholiths 
emplaced beneath the arc 
volcanoes, as well as remnants 
of both fore-arc and back-arc 
basins 

32 



Trinity Alps near Dunsmuir, CA 33 



Upper Cretaceous Hornbrook Fm, I-5 Siskiyou Pass, OR 34 



Hornbrook CA: Hornbrook Formation sandstones and claystones 35 



Cretaceous Hudspeth Fm turbidites 
Eocene Clarno Fm dike intruding  
Hudspeth Fm 
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Cretaceous Gable Creek Fm intra-formational breccia 
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Three Models of subduction in late Cretaceous to early Tertiary 
(Heussler et al 2001) 
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Cascade Head: Eocene Siletz 
Volcanics 
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40 

 Santra et al 2013 Global and Planetary Change, Volume 103, 2013, 207 - 231 

 Fig. 3 Some important tectonic elements of the present-day western North 
America and a model for accretion and post-Early Eocene rotation of Siletz 
River Volcanics (SRV).  
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 Fig. 4 Depo-tectonic model for the Tyee forearc Basin. a. Early Eocene subduction and deposition 
of the Umpqua Group. b. Arresting of subduction along early Eocene trench and formation of a new 
subduction zone in late Early Eocene   

 Santra et al 2013 Global and Planetary Change, Volume 103, 2013, 207 - 231 
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 Fig. 9 Outcrop examples of fluvial deposits — southern Tyee Forearc Basin; coarse-grained braided river 
deposit with pebbles (Fig. a-1, 2, 3), and fining upward pointbar deposits with associated muddy flood-plain 
deposits (panel b). 

 Santra et al 2013 Global and Planetary Change, Volume 103, 2013, 207 - 231 
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Sheep Mountain 
Eocene John Day Formation 
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45 Painted Hills, OR 
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Schamdt and 
Humphreys 
2011 



Western Cascades:  
Oligo-Miocene (?) 
Sardine Formation 
Eagle Creek Formation 
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48 
Western Cascades 



49 Sandy River Glacier Volcano, buried by Mt Hood 
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DuBray &  
Johnson  
2011 
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DuBray &  
Johnson  
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DuBray &  
Johnson  
2011 



Miocene Silicic Volcanic Centers 53 



Columbia River Basalt, Saddle Mountain, Coast Range 54 



Columbia River Basalt, Mosier Anticline from south 55 



CRB dikes in Wallow Granite 56 
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Distal edge of Rattlesnake Tuff 
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Strawberry Mountain, south of John Day,OR 
Miocene composite volcano with basalt and andesite 
lava flows erupted from two vents. 
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Miocene 
Bi-modal 
Volcanism: 
The Plume 
Hypothesis 
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Cascade Volcanism 
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Late Miocene-Pliocene Cove Palisades plateau basalts 
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Cascade lavas east of I-5, Medford, OR 64 



Summer Lake, Oregon 
Pleistocene Lake 

http://commons.wikimedia.org/wiki/File:Summer_Lake_(Oregon).jpg 
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Alvord Lake, Oregon 
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Dry Falls 
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Missoula 
Flood 

Innundation 

Depths, 

Willamette 

Valley 



Quaternary Volcanism 69 



Cinder cone, Sisters Wilderness Area 70 



Obsidian flow, Newberry volcano 71 



Crater Lake: Mount Mazama’s 6700 year old caldera 72 



The 
“current” 

situation-an 
evolving 

plate margin 
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