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•A large body of moving ice 
•Formed on land
•Recrystallization of  snow
•Types:

–Alpine (valley) glaciers
–Continental glaciers



                                Paleoclimate in Oregon

Rhone Valley, Les Bossons, France



Distribution of
alpine glaciation
in the Lower 48



Present Glaciers Oregon



Mt Hood North Side

Mt Hood West side
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Erratic-Alberta, Canada
Glacial Erratic, Alberta





Quaternary Glacial History
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Lake Manly Salt Flats, Death Valley, CA



Lake Bonneville Salt Flats, Nevada-Utah



Pyramid Lake, NV



Pyramid Lake, Nevada: Where was Lake Lahontan highstand?

Tufa deposit



Summer Lake, Oregon http://commons.wikimedia.org/wiki/File:Summer_Lake_(Oregon).jpg



Summer Lake Basin, Oregon



Albert Lake, Hart Mountain, Oregon



Steens Mountain, Alvord Lake Basin, Oregon



Alvord Playa, east of Steens Mountain



Alvord Lake, Oregon
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Columbia Ice Sheet at glacial maximum.
Area of Missoula Flood inundation



Somewhere well above the river . . .



 . . . We find a deposit of young, unconsolidated sediments . . . 



 . . .  Which are not derived from local sources.



Nearby, one must ask: Where is the soil?



Well upstream of the Dallas . . . Wallula Gap, WA-OR



Intervals of clean rock all along the Columbia River



Dry Falls, Washington
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Hydrologic Cycle - 2% of water is Ice



What if the glaciers melt?



European Quaternary Glacial Stages



What Causes Glaciation?



(Art Green)



(Art Green)



European Quaternary Glacial Stages





Melting Glaciers on Mt Ranier: 
Climate Change or Weather Anamoly?



Sisson et al 2011



Sisson et al
 2011



Sisson et al 2011



Sheep Mountain
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Bestland et al 1996



Robb (2005) Introduction To Ore Forming Processes



Robb (2005) Introduction To Ore Forming Processes



Bestland et al 1996







Bestland et al 1996



Bestland et al 1996





Bestland et al 1996





Bestland et al 
1996
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