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ABSTRACT

Several studies have reported trace-element data showinmelt fractions, residual after incomplete solidification of as-
that mantle xenoliths from world-wide localities are selec- thenospheric melts at the base of the lithosphere (in the Ter-
tively enriched in uranium (xlead, xstrontium) relative to tiary). The latter alternative is strongly supported by the ex-
other incompatible trace elements; these samples shovstence of negative U anomalies in high-temperatetre (
prominent U spikes on primitive mantle-normalized dia- 1200°C) xenoliths considered to represent the base of the
grams (e.g., Jochum et al., 1989; lonov et al., 1995). Mostithospheric mantle eroded by uprising asthenosphere (Xu et
often, the authors have considered these enrichments aal., 1998). In this scheme, the development of the U spike in
“secondary” features related to post-eruption contaminationlithospheric peridotites does not require an U-enriched
or weathering. At first sight, this hypothesis is supported bysource. As shown with a numerical simulation, it would
the existence of U spikes in xenoliths that are otherwise desimply result from selective transport of URR, +Sr) by
void of any trace of modal or cryptic mantle metasomatism.volatile-rich, uprising melts.

Except for the U positive anomaly (xPb, +Sr), these samples A significant implication of this study is that the lithos-
have a trace-element signature typical of depleted MORBpheric mantle beneath Massif Central is characterized, on
mantle (DMM). overall, by much higher U/Th ratios than both primitive

Our ICP-MS study of 31 peridotites representative of Earth’s mantle and present-day convective mantle. Judging
mantle xenoliths from Massif Central (France) confirms the from the number of published data reporting U spikes in
widespread character of U enrichment in these rocks. 25mantle xenoliths from various localities, this may also be
xenoliths have (U/Th) (= primitive mantle-normalized ra-  true for large volumes of subcontinental lithosphere. If time-
tio) and (U/La), > 1, among which 7 have (U/Th)n the integrated, the trace-element signature of lithospheric peri-
range 10 - 100 and (U/Lg)n the range 5 - 20. However, dotites may significantly contribute to the isotopic hetero-
our results are at variance with previous works in suggestinggeneity of the mantle.

a “primary” (mantle) origin for the U spike. Evidence is

twofold: (1) trace-element variations in whole rocks indicate
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