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Magmatism of Indian Heaven and Mount St. Helens, Southern Washington State
Mandeville, J.J.; Salters, V.J.M. (NHMFL& EOAS, FSU); Larson, P. (School of the Environment, WSU); Sisson, T. and Clynne, M. (USGS, Menlo Park)
Introduction 

Mount St. Helens is an iconic stratovolcano in southern Washington State with a central vent where most of the andesite and dacite erupts, as well as distributed smaller vents at which often more basaltic material erupts. Ninety percent of the eruptive products are andesitic to dacitic1. Indian Heaven, between Mt. St. Helens and Mt. Adams, is a volcanic field with distributed vents (>50) and is mostly basaltic with some basaltic andesites 2. 


Recent geophysical studies have shown that the lower crust east of Mount St. Helens, below Indian Heaven has relatively low shear wave velocity3,4. This zone of low shear wave velocity coincides with the Southern Washington Cascades Conductor (SWCC), which is a zone of high conductivity in the lower crust. The SWCCs’ southern limit is near the Columbia River between Mt. St. Helens and Mt. Adams and extends all the way to Mt. Rainier. The high conductivity and slow shear wave velocity are interpreted as the presence of a fluid, which could be either water or magma. If magma is present in this broad area then one would expect the volcanic products of the different volcanic fields to have similarities as they will share their volcanic plumbing system.  
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Experimental


Samples from Indian Heaven were collected in the summer of 2016 and a representative suite of samples from Mt. St. Helens was obtained from the USGS. Samples were crushed and powders were dissolved at the NHMFL. Sr, Nd, Hf and Pb were separated using standard techniques and their isotopic compositions were determined by MC-ICP-MS of the mass spectrometry facility in the Geochemistry Program at the NHMFL. In addition trace element concentrations were analyzed using solution ICP-MS.
Results and Discussion


Figure 1 shows that the initial isotope data for Indian Heaven and Mt. St. Helens clearly overlap and is distinct from Mt. Adams. The Pb-Hf isotope variations have been shown to be able to effectively distinguish between the different potential endmembers in the Cascades 5 and the clear overlap indicates commonality between the two volcanic systems. If indeed Mt. St. Helens is sharing a magmatic plumbing system with Indian Heaven this indicates that the magma supply for Mt. St. Helens is not directly below this stratovolcano. If the lower crust beneath Indian Heaven contains basaltic magmas that are the parents to the voluminous dacites erupting at Mt. St. Helens than the cumulates associated with the differentiation have not been recognized yet.  
Conclusions

Trace element and isotopic data indicate that Mt. St. Helens and Indian Heaven share a part of their magmatic plumbing system. However, at present this raises more questions then answers about the origin of the Mt. St. Helens voluminous dacites and about the size of the magma reservoir in the Mt. St. Helens, Mt. Adams and Mt. Rainier region.
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