
Volcanism in Eastern Oregon

Deep Mantle Plume?
Upper Mantle Plume?

Back-arc Basin?
Something Else?



Three ways to melt the mantle

• Add water
• Add heat
• Reduce pressure



6 M Paulina Basalt flows Cove Palisades, Madras, Oregon



Cove Palisades Intra-Canyon Flow 



Base of lower sequence, Cove Palisades



Smith Rocks State Park: ignimbrite flows & intrusive necks



John Day Formation in foreground, Rattlesnake Tuff on ridge



Picture Gorge Basalts, John Day River



Hart Mountain



West flank, Steens Mountain



Faulted east flank, Steens Mountain



Wildhorse Canyon, west flank, Steens Mountain

http://www.blm.gov/or/districts/burns/recreation/images/steens-kiger.jpg



Oregon-Idaho Graben, near Juntura, OR



I-84 between Ontario and Baker City



Seven Devils Mountains above Hell’s Canyon



CRB west side Hell’s Canyon



CRB Dikes in Wallowa Granite



Wallula Gap, Columbia River



Geologists in field gear, CRB, Wallula Gap





Haystack Rock,Cannon Beach . . .



Miocene Silicic Volcanic Centers



Streck and Ferns (2004)

The Rattlesnake Tuff and
other Miocene silicic

volcanism in Eastern Oregon

Field Trip Guide
2004 GSA Cordilleran

Meeting





7.05MA



Rattlesnake Tuff Outcrops



Type Locality Rattlesnake Tuff



Distal edge of Rattlesnake Tuff



Miocene Flood Basalts



Picture Gorge Basalts from Sheldon (2003)



Eastern Oregon Flood Basalts



CRB dikes in Wallow Granite



Grande Ronde Flows and Dikes, Snake River



Beeson et al 1985



Beeson et al 1985



Beeson et al 1985



Genesis of flood basalts …
from Steens Mountains to
the Malheur River Gorge,

Oregon

Camp et al 2003
GSA Bulletin pp. 105-128.



















Mantle dynamics and genesis of
mafic magmatism in the

intermontane Pacific Northwest

Camp and Ross 2004
JGR pp B08204-B08228



Miocene Columbia River Basalts















A plume-triggered
delamination origin for the

Columbia River Basalt Group

Camp and Hanan 2008















Snake River Plain. View to northeast



Snake River near Caldwell, ID



Snake River Plain near Caldwell, ID



Craters of the Moon NM, near Arco, ID



Craters of the Moon NM, near Arco, ID



Craters of the Moon NM, near Arco, ID



Two of Three Buttes, near Idaho Fall, ID



Old Faithful Geyser, Yellowston NP, WY





Upper mantle origin for the
Yellowstone hotspot

Christiansen et al 2002
GSA Bulletin pp. 1245-1256.





Tomographic Images showing NO deep mantle hot spot



Field Trip
Check the Weather Forecast!
Bring Appropriate Clothing!

Sneakers are OK
Boots are OK

Sandals and Flip-Flops may be problematic!
Sunscreen
Sunglasses

NOTEBOOK AND PEN/PENCIL
RULER

CAMERA
(HAND LENDS

WATER
LUNCH

SNACKS




