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Kilauea and Mauna Loa Tholeiites
50 km melt column; 15% melting

Hualalai Alkali Basalts

10 km melt column; 3% melting

Haleakala Basanites
10 km melt column; 3% melting
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Isotopic Constraints on the Genesis and Evolution of Basanitic Lavas at Haleakala, Island of Maui, Hawaii
Phillips, E.H.; Sims, K.W.W. (Geology and Geophycis, Univ. Wyoming); Sherrod, D.R. (USGS); Salters, V.J.M. (NHMFL/FSU); Blusztajn, J. (WHOI) and Dulaiova, H. (Geology and Geophycis, Univ. Hawaii)
Introduction

The Hana volcanic studied here represent the late stage activity of the volcano when it has long passed the main shield-building stage.  We compare these lavas with same age tholeiites of Kilauea main stage. Late stage volcanism on Hawaii is generally enriched in incompatible trace elements over main stage tholeiites, but their isotopic composition points at time-integrated depleted origin. While main stage tholeiites are more depleted in trace elements and seem to represent a higher degree of melting of a more enriched source.  There is an extensive debate on whether the depleted signature of the late stage basalts is from the Pacific asthenosphere or whether it is intrinsic to the plume.  Furthermore, the existence of pyroxenite in the Hawaiian plume as a cause for the enriched isotopic signature is debated.  
Experimental: 

Samples were analyzed for major and trace element and Sr, Nd, Pb and Hf compositions.  In addition shorter-lived isotopes 231Pa, 230Th, 226Ra, 227Ac of the U-series were analyzed to constrain melting rates and upwelling rates. The NHMFL instrumentation was used for the Hf-isotope analyses.
Results and Discussion
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Major trace element and isotope data confirm the long-lived depleted nature of the late stage basalts of Haleakala. Based on the Pb-isotopic compositions it is unlikely that this depleted component is similar to the Pacific basin asthenosphere but is more likely a component of the plume. The late stage basalts have larger 231Pa, 226Ra and 230Th excesses than main stage tholeiites from Kilauea and Mauna Loa (see figure).  The excesses at Kilauea indicate higher mantle upwelling velocities and higher degree of melting over the center of the plume as compared to Haleakala at the edge of the plume.  Furthermore, the excesses in the U-series nuclides and the available trace element partitioning data indicate that the lithology from which the melts are produced is peridotitic in nature and does not contain a pyroxenite component. The existence of a pyroxenirte component, which would manifest itself more strongly at the edge of the plume would not allow for the large U-series excesses observed at Haleakala.  
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