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" Geochemiczl and isotopic data are presented for Bure volcanic rocks from the northwestern Ethiopian
plateauto investigate the processes involved in the genesis of the erupted magma and the nature of mantle
source compositions during plume-induced continental rifting. Morepver, by incorporating the new
geochemical data for Bure mafic lavas, the spatial and t'ernporal variation in the geochemisﬁy of mantle
sources which were sampled by the Eocene to Quaternary mafic magmas in the vicinity of the Afar and
Kenya plume upwelling zones, East Aftica are also discussed. The Bure area is mainly composed of flood
basalts (30-25 Ma), ranging from transitional tholeiite o alkaline basalts, with a probable Qua’temary'
alkaline basalt single lava flow, scoria cones and trachyte plugs. The transitional tholeiites have variable
incompatible elements and isotopic ratios (¥'Sr/*Sr=0.70329-0.70429, *Nd/"*Nd=0.51281-0.51304 and
26pp/A%Pb=18.36-19.08). In contrast, the alkaline basalts display a homogeneous incompatible element
and Sr-Nd isotopic ratios (V'Sr/*°Sr=0.70311-0.70363; **Nd/"*“Nd=0.51279-0.51288) with a wide range
of Pb isotopes (**Pb/*Pb=18.91-19.83). Isotope and trace element variations within the Bure lavas
reflect the involvement of: 1) an intrinsic isotopically depleted plume component, 2) a plume component
having radiogenic Pb isotope and 3) an enriched crustal component. The first and third components
played a significant contribution in the initial stage of plume-induced continental flood basalt magmatisr.
Despite the contributions of lithospheric and crustal sources, carefuily screened Eocene to Quatemary
mafic lavas from northeastern Africa display wide range of Sr-Nd-Pb isotopic and incompatible trace -
elemental compositions that can be aftributed to significant intra-plume heterogeneity. The geochemical
variations reflect the involvement of at least four mantle plume components as sources for the
northeastern Affica magmatism: (1) isotopically depleted but trace element-enriched component; (2)
component characterized by radiogenic Pb isotope signatures (HIMU?); (3) enriched mantle (EMI)-like
component; and (4) High-"He/'He type (as HT2-type basalts) plume component. The first component
disapi:cars in the Miocene-Quaternary magmatism and the second component is hardly recognized after
the eruption of Miocene basalt in southern Ethiopia. Plume-unrelated depleted asthenosphere start to
involve at a nascent stage of seafloor spreading centers in the Red Sea and Gulf of Aden. The other two
plume componenis have persisted from the late Eocene to present with various proportions which have
changed through time and space. To explain the integréted geophysical and geochemical features a model
of multiple impingement of plume-scale portion is proposed. The model is consisting of a matrix of
high-*He/*He type component with blob, streaks or ribbons of other components, within the broad
upwelling zone connected to the African Superplume in the lower mantle beneath southern Africa.
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