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Background & Objectives
o During the last ~45 million years, subduction has produced the Cascade
Arc, a linear volcanic chain stretching from Northern California to British
Columbia (Fig. 1).
o Subduction zones change over time and space, as do the magmas they
produce, and the subsurface conditions of a subduction zone are
echoed by the chemical makeup of igneous bodies on the surface.
o The Washington Cascades are especially interesting because they have
been volcanically active for such a long time– they represent an
unprecedented amount of diversity within a single mountain range.
o This study focuses on a group of rocks that span 30+ million years and
are located unusually far east of the Washington Cascades (Fig. 2).

Adakites

Geochemistry

Some of the rear-arc samples are adakites, a type of intermediate (dioriteandesite) igneous rock that forms under anomalously hot conditions
where the subducting slab melts instead of the overlying mantle wedge.
They have a distinctive geochemical fingerprint (Fig. 13) and can provide
us with a clear image of their magma source environment.

We utilized ICP-OES (Fig. 5) and ICPMS to collect major and trace
element data from the units studied
and compared them to data from
the greater Cascade Arc.

Melting of the slab can be caused by
o Extremely hot subduction conditions (e.g., a young slab)
o A gap in the subducting plate, either from a slab breakoff event (Fig.
14) or a subducting slab window

Fig. 5

First, we can establish
that all units, regardless
of age or location,
originated in an arc
subduction zone (Fig. 6).
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In this case we suggest adakites are related to an earlier slab breakoff
event that accompanied the accretion of Siletzia and tearing of the
Farallon Plate ~50 million years ago (Fig. 14).
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Conclusions & Future Work
o There are clear compositional differences between the rear-arc units in the
east Cascades and the greater Cascade Arc

We chose nine localities (Figs. 3, 4) of
intermediate to felsic composition that had not
been previously studied.

o There is no clear pattern between unit age and chemical makeup
Fig. 11

In both major and trace element data, we can see:

o The Pinnacles originated prior to the modern Cascade arc and are more
chemically diverse than the other units studied

o A wide range of compositions, our samples are as diverse as the
Cascade Arc as a whole (Figs. 7-12).

o The outlier units are adakites and originated in a different environment
than the mantle wedge magma units

o Composition range and geochemical characteristics cannot be
predicted by age; there are no systematic trends through time.

Big Questions

o Some individual units, like the Wenatchee Pinnacles, have a lot of
diversity (Figs. 8, 10, 11)

1) Do the units we studied differ
from “normal” Cascade arc
rocks? If so, in what ways and
why?
2) What are the causes of this
uncommon ”rear-arc” activity?

Fig. 12

o While they follow similar trends (which correspond to the compatibility
of an element in a melt), rear-arc rocks exhibit clear compositional
distinctions from rocks of the greater Cascades.
Fig. 4

o The youngest units, Burch Mountain and Eagle Rock, are fundamentally
different from other rear-arc rocks and the greater Cascades (Fig. 9, 12).

I plan to continue this research for my senior thesis– continuing to work on
major and trace element analysis, while also U/Pb zircon dating Peoh Point, Old
Gib and Horse Lake, and performing Sr-Nd isotope analyses on samples from
Burch Mountain, Eagle Rock, and Sugarloaf Peak .
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