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Melt inclusions (MIs) in primitive magmatic minerals 
record far greater geochemical variability than host lavas, 
reflecting heterogeneity of primary melts within the magma 
source. Isotope analyses of such primary MIs in olivine in 
subduction related lavas provide a direct means to determine 
the presence of recycled crustal or sediment components at 
depth. This knowledge is crucial to understand the 
fundamental tectonic processes and subduction dynamics that 
govern fluxes in and out of the mantle at convergent margins. 
Here we report coupled Sr-Nd-Pb isotope data on individual 
melt inclusions from Roccamonfina and Ernici, two 
neigbouring Quaternary volcanoes on mainland Italy. 

Combined wet chemistry techniques and TIMS analysis 
using 1013 Ω resistors mounted in the feedback loop of 
Faraday cup amplifiers, allow isotope analyses of 2 ng Sr, 
100 pg Pb and 30 pg Nd. Compared to default 1011 Ω, use of 
1013 Ω resistors results in a 10-fold improvement of the 
signal-to-noise ratio and more precise data for small ion 
beams (< 20 mV).  

Twenty analysed melt inclusions (Fo87–Fo90) from K-rich 
lavas reflect mixing between a siliceous K2O-Na2O rich, and 
a relatively K2O-Na2O poor, but trace element and Ca 
enriched source component. Where Sr and Nd isotope 
compositions largely overlap with the host lava compositons 
Pb isotope compositions show a large range towards 
extremely unradiogenic values: 206Pb/204Pb 17.8–18.8, 
207Pb/204Pb 15.5–15.7, and 208Pb/204Pb 37.5–39.0.  

The exotic unradiogenic Pb isotope compositions requires 
derivation from a system that lost U with respect to Pb in an 
old high-grade metamorphic event and is typical for lower 
continental crust. The presence of an ancient lower crustal 
component within the melt source of the Quaternary 
volcanoes can be explained by three mechanisms: (1) 
subduction of sediments eroded from an exhumed lower 
crustal segment in the hinterland during Late-Cretaceous; (2) 
ancient metasomatism related to delamination of lower crust 
short after the Hercynian orogeny; (3) melting of old Adriatic 
continental lower crust due to slab tear and/or break-off. 


