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no enriched “granite” (yet?) 
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Upper Crust: 6.0 - 6.5 km/s 
Middle Crust: 6.5 - 7.3 km/s 
Lower Crust: 7.3 - 7.6 km/s 
Upper mantle: 7.8 - 8.1 km/s 

Holbrook et al. Geology 1999; Shillington et al. G-cubed 2004 
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Yogodzinski et al., WAVE dredging expedition, 2005 
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crystal fractionation + reaction just below mantle 
at the base of arc crust? 

Zhao et al., JGR 1992 

(this is NE Japan, no comparable data for the Aleutians!) 
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“There are no ICP-MS trace element analyses for any Aleutian plutons. Other 
than USGS U/Pb data for 4 samples, there are no Pb or Hf isotope ratios. 
There are 11 Sr isotope ratios and 2 Nd isotope ratios for Aleutian plutons east 
of Adak (Perfit et al. 1980; McCulloch & Perfit 1981).” 

Hein et al. 1984 USGS Bull 1609  
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Aleutian lavas 
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Kay, JVGR 1978 
Yogodzinski et al., 1995 
 
primitive andesites 
with >100 ppm Ni 
and Mg# >70% 
form via reaction 
between melts of 
subducting eclogite 
and residual peridotite 
in the mantle wedge 

eclogite melt reacting with mantle 



Kelemen, J Geol 1986, J Pet 1990; MacPherson et al EPSL 2006 
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fractionation + reaction w mantle at base of crust 
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trace elements also distinguish continental and oceanic crust 
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Kelemen et al AGU Monograph 2003 
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“relamination” of buoyant material 

Hacker et al., EPSL 2011; Behn et al. Nature Geosci 2011 
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not all arcs produce primitive andesites 
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red = Elliott et al JGR 1987, famous paper on arc geochemistry



compiled data from literature 

basaltic arcs don’t have trace elements ~ continental crust  



some western Aleutian lavas with > 54 wt% SiO2 & Mg# > 0.4  

Hofmann NMORB 

trace elements in primitive and high Mg# andesites ~ continental crust  

Kelemen et al. 2003, Singer et al. 2007, WAVE dredging expedition 2005  
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global subduction component = melt 
(recycled continental sediments? not always …) 

Kelemen et al 2003 Treatise on Geochemistry 



 

Yogodzinski et al., WAVE dredging expedition, 2005 

 
Ingenstrom Depression 
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high temperature basalts near 
low temperature primitive andesites 

Yogodzinski et al., WAVE dredging expedition, 2005 



mixing primitive basalt & enriched “granite”? 
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