Geotektonik — Global Tectonics

CHAPTER 9

convergent plate boundaries

arc magmatism



the magmatic arc is located about 100 to
150 km above the Benioff zone; the width
of the arc-trench gap thus depends on the
iInclination of the subducted slab
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Magma reservoir systems 2z 10
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arc volcanism is characterized by

intermediate to silicic magma (e.qg.
andesites and dacites) in addition to basalt

explosive Plinian eruptions

stratovolcanoes (composite or complex
volcanoes) with a spacing between
50 and 100 km



Stratovolcanoes in the
southern Chilean Andes
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the distance between arc volcanoes is
typically between about 50 and 100 km
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the deeper levels of the magmatic arc are
supposed to contain about 5 to 15 times the
volume of the volcanic rocks as plutonic
rocks (solidified in magma chambers)

these can be exposed as huge batholiths



Sierra Nevada Batholith (late Cretaceous arc)
map from Ducea M. (2001) GSA Today 11/11
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Batholiths are composed of a
sequence of calc-alkaline granitoid
intrusions, with diameters typically
| between about 10 and 30 km, each
g representing an individual magma
& chamber.

Emplacement can be by stoping or
.. ballooning

/
S B El Capitan, Yoser
. (California) | ¢




L
'

o i




i

& s-U.TL.....,;_._.
Pk '™
- i




igneous petrogenesis in
magmatic arcs is highly
complex



Assimilation-fractional crystallization-contamination
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melting/dehydration of oceanic crust (sediments + eclogite)
fluids are variably enriched in LILE, U, LREE, radiogenic Sr
and Pb, and non-radiogenic Nd, depending on whether
hydrous melt or siliceous fluid is produced .

a petrogenetic model for arc magmatism .
(Wilson M., 1989) .«

after; Wilson M. (1989); Igneous petrogenesis \
Unwin Hyman (London), 466 pp. '

~ cumulates

high-level fractionation:
plag + hb = cpx + opx

infermediate level

,— fractionation

of high-alumina basalt

partial melt (picritic)

‘'metasomatized manfle’
-._ Infroduction of fluid’s

lowers the solidus

and friggers melting

recycling info
the deep
manfle fo
source OIB



A model for arc magmatism must take into account the
following processes and properties:

- composition of subducted oceanic crust

- fluid release and metasomatism in source region
(supercritical fluids vs. melts)

- degree of partial melting in mantle wedge

- assimilation / fractional crystallization / contamination
(AFC) in arc crust

- fractionation in intermediate and shallow magma
chambers






