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Compositional Segmentation at the East Pacific Rise
Mallick, S. (Geological Sciences, Brown University); Salters, V. (NHMFL, EOAS,-FSU) and Langmuir, C.H. (Earth and Planetary Sciences, Harvard University)
Introduction 

Previous studies on the East Pacific Rise have shown that the tectonic segmentation defined by transform faults, overlapping spreading centers and devals (deviations from axial linearity) coincides with magmatic segmentation and with presence or absence of axial magma chambers (AMC) beneath the ridge 1. These observations indicated that magma chambers have an important influence on the chemistry of the erupted basalts 2 and that magma transport to the ridge is also segmented3. This study is a comprehensive study of the chemistry, including isotopic composition of East Pacific Rise basalts between 5°N and 19°N.  The goal of the study is to examine the effect of magma chambers on ridge basalt chemistry; to determine whether magma transport is segment centered and spreads along the ridge or whether magma supply is vertical and to determine ridge segmentation is related to source composition.
Experimental 

Samples recovered by previous expeditions from within 500m of the ridge axis that were previously analyzed for major elements were analyzed at the NHMFL. Trace element content was determined with the ThermoFisher ELEMENT2 inductively coupled plasma mass spectrometer (ICP-MS).  Pb, Nd and Hf isotopic compositions were determined with the ThermoFinnegan Neptune multi –collector ICP-MS, and Sr-isotopic composition was determined by Finnegan MAT 262 thermal ionization MS. 
Results and Discussion


Our new data shows that the magmatic segmentation extends to the isotopic compositions and to trace element ratios that are indicative of source composition. Step functions in isotopic compositions always coincide tectonic boundaries (see figure). Furthermore, several ridge segments show gradual change in isotopic composition.  These features indicate that melt transport is dominantly vertical and there is little or no along axis magma transport.  

There are several lines of evidence that magma chamber processes have little influence on the ridge chemistry: 1. Variability of basalts that are underlain by an AMC is similar as where an AMC is absent. 2. The trace element enrichments during fractionation are limited 3. Trace element and isotopic variability does not decrease as a function of crystal fractionation, and 4. Elements that are sensitive to fractional crystallization correlate well with elements ratios that dominated by source variations.  
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The coincidence of step functions in isotopic composition along the ridge axis with tectonic discontinuities indicates and the absence of those step functions away from discontinuities indicates that source composition can effect tectonic discontinuities.
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Pb-isotopic composition versus latitude for the EPR.  Color change in symbols indicates a tectonic boundary









