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Recent work has demonstrated that stable titanium (Ti) 

isotopes are fractionated during magmatic differentiation, 
leaving evolved silicic melts enriched in heavy Ti isotopes. 
Accurate calibration of Ti isotope fractionation to magmatic 
silica content has the potential to trace the evolution of the 
continental crust, but has been hindered by a lack of 
mechanistic studies. To this end, we present Ti isotope 
measurements of Fe-Ti oxide mineral separates of Kilauea Iki 
Lava Lake basalts. We find the Fe-Ti oxides are isotopically 
light and the residual melt and minerals are isotopically 
heavy. This result is consistent with the fact that Ti in oxides 
is primarily in 6-fold coordination whereas Ti in silicate melts 
is in 5- or 4-fold coordination. We also present density 
functional theory (DFT) calculations supporting this 
conclusion. These calculations demonstrate that 
pseudobrookite, K-titanate, and Ba-titanate show a 
progressive heavy isotope enrichment for Ti in 6-fold, 5-fold, 
and 4-fold coordination, respectively. Accounting for 
potential variations in equilibrium vs. kinetic fractionation, 
we calculate the following temperature-dependence for this 
fractionation factor: ∆49Tisilicate-oxide = (0.75 ± 0.04) × 106/T2. 
We use this fractionation factor in Rhyolite MELTs to model 
the δ49Ti evolution of plume lavas and find it to accurately 
predict the fractionations observed in Kilauea Iki, as well as 
the fractionations observed in volcanics from Hekla, Iceland 
and Afar, East Africa reported in previous studies.  


