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Introduction:

This project is dedicated to fundamental understanding of the processes and source
components involved in convergent margin magmatism through a lithium isotope study
of the global arc systems. The approach is a systematic characterization of the
subduction inputs from marine sediments and the oceanic crust and the output to
volcanic arcs. Fig. 1 summarizes the principal results of this project.

Accomplishments:

This project has generated a comprehensive set of Li concentration and isotopic
composition data for subducted materials and arc lavas including:

¢ Ocean crust at ODP 504B and ODP 896A

* Marine sediment at ODP 1039 (Central American Volcanic Arc), ODP 701 (S.
Sandwich Arc), ODP 183 (Aleutian Arc), ODP 1027 (Cascades)

» Sediment pore fluids at the Costa Rica subduction zone and the Mariana forearc
(ODP 1200)

* Arc lavas from five arc systems

The Li isotope data provide insight to the parameters that control the magma genesis at
convergent margins. These controls include:

* Type and amount of the subducted components

» Thermal structure of the subduction zone

* Interaction of slab fluids with the subarc mantle wedge
* Isotopic fractionation during slab metamorphism

+ Crustal contamination

The results of this study permit a mass balance consideration of the subduction inputs
and the volcanic output of Li and contribute to the understanding of crust-mantle
recycling at convergent margins.

The study of pore fluids illuminates the fluid processes at the convergent margins.

Refinement of the thermal ionization mass spectrometric technique for high precision
and accuracy analysis of lithium isotopes.
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Figure 1: Variation of lithium isotope composition (5’Li) of global volcanic arc lavas
relative to Y-normalized Li content. The arc systems studied include the South Sandwich
Arc, Aleutian Arc, S. Washington Cascades, Central American Volcanic Arc (NI:
Nicaragua sector) and Aeolian Arc (ECA: eastern calalkaline, WCA: western calalkaline).
Also shown are published data for the Izu Arc (Moriguti and Nakamura, 1998). High 8'Li
of S. Sandwich volcanic arc is attributed to the addition of oceanic crust to the mantle
wedge. There is little Li enrichment behind the front of the Cascades Arc and the isotopic
composition is MORB-like, suggesting that Li is stripped early from the young and hot
crust. Seguam Island of the Aleutian Arc has &'Li similar to the range of the local
sediments as a result of effective subduction of thick sediments in the Amlia Fracture
Zone. The evolved lavas of Vulcano (Aeolian Arc) especially indicate the input from the
continental crust.
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