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Quaternary Cascade Arc

1,200-1,400 km arc length
2,300 vents, main arc

1,100 vents, rear arc

~25 big edifices & volcanic fields
3 sizeable mafic rear-arc fields

Erupted volume (2 Myr), main arc:
3,600-5,100 km3
includes 1,500-3,000 km3 central OR

(Sherrod & Smith, 1990)
~6,400 km3

(Hildreth, 2010)

rear arc: ~1,300 km3
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Quaternary magma —
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global slab-surface :
temperature models,
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Lassen
Shasta
@ basalts
H basaltic andesites
A andesites & dacites
o rhyodacites & rhyolites
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Primitive basalts ® LKOT
X ® low Sr/Pn
MNE Pacific  ~

MORE and seatngunts A high Sr/Pn

Field of Lassen volcanic
center andesites and
dacites

Field of regional
Mantle array andesites,

crustal inclusions,

and basement rocks
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Crustal-level processes

basaltic andesite & andesite quenched
magmatic inclusions (enclaves)




(Mt. Rainier compositions)

60
(SiOp wt%)
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Earlier largely solidified intrusions
with evolved interstitial melt,
and possibly, vapor

New ascending magma injection

Evolved melts mix with
new magma injection
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Mount Rainier SW flank dike event
Growth Stages

NE flank (episodes of \
dike event heightened
magmatic
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magmas

Outstanding problems

* Why do the volcanoes differ in differentiation style?
* Why do they grow in pulses?

» Why do they reuse the same places?

» Where do most of the magmas reside and why?

* Why do batches of long-lived silicic magma
sometimes segregate and ascend?

* How do tectonics influence magma ascent?

» Why are some of the volcanoes so much bigger than
others?

« What balance between differentiation and true
assimilation?

* Is the slab melting? Everywhere?

» As a hot-slab endmember, why are most Cascades
magmas so ordinary?
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