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The temperature of the subducted oceanic slab has been 

proposed to exert a major influence on the REE and Th content 
of subduction zone magmas via partitioning between slab 
fluids and stable, REE-rich phases like allanite [1,2]. We show 
that REE and Th in Tonga arc and back-arc lavas are also 
closely related to the composition of the slab that is being 
subducted. Valu Fa Ridge (VFR) and seamount lavas show 
spikes in Th8.0, Th/La, Th/Ba and La/Sm at locations that are in 
line with the subducted Louisville Seamount Chain (LSC): at 
22.7°S and 22.9°S respectively, while Tonga arc has elevated 
values near Ata island (22.34°S). The REE and Th enrichments 
are correlated with Pb, Sr and Nd isotopic variations that trend 
towards a LSC influence. (We differ from suggestions [3] that 
the enrichment around Ata I. is a local enrichment of the 
mantle wedge. The lack of Nb enrich-ment shows this is not 
the case). The spikes in Th and REE, and the change in Th/La 
and Th/Ba of subduction-related lavas is similar in magnitude 
to the along-trench changes in the composition of subducting 
altered oceanic crust (AOC), due to LSC [4,5]. The strong 
signal of LSC in VFR and Tonga arc indicates that Th and 
REE in slab fluids were not entirely modulated by temperature 
via allanite, and that AOC composition was also very 
influential. If slab geotherm-ometers using REE in lavas [2] 
are valid, the additional REE from LSC could result in 
overestimates of 50°C or more. The AOC-lava correlation also 
means that higher Th, Th/Ba etc. in lavas are not entirely 
reliable indicators of deep vs. shallow fluid input [6] or a 
sediment component. Also, significant Th may be mobilized 
by fluids from cold slabs. 
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