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Abstret: Based on the compilation of published geochemical data by utilizing the geochemical software of ig-
neous petrology to deal with litho—geochemical data of Eastern African Rift System ( EARS), this paper dis-
cusses and reviews the tectonic setting and mantle plume origin for the volcanism of Main Ethiopia Rift

(MER), Afar depression and Kenya Rift. The volcanic types of MER are composed of high-Ti continental
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flood basalt(CFB)—continental ocea island basalt(OIB)- rhyolite series, which are bimodal volcanic suiteswith
lack ofintermediate rocks. These rock series may be considered to be generated by grammatical differentiation
of mantle plume,and therefore their originis not related to slab subduction. Afar depression and Red Sea dis-
play CFB-MORB series. Kenya Rift and the Turkana depression (the most southern part of MER )show con-
tinental OIB—type only with lack of rthyolites. EARS is a result of a large, active mantle plume impinging up-
on the base of continental crust. All of their volcanic rocksare characterized by enrichment of main elements
(HFSE)of Nb and Ta,and metal elements of V. Cr.Co and Ni.Almost
EARS’s volcanic rocks have ratios of Nb/Zr >0.04 and Ta/Hf>0.1,and present on the discrimination dia-

of Ti.Fe and Mg, trace elements

grams of geochem - tectonic setting in the intraplate basalt area ( within oceanic plate and mantle plume),in
which the volcanic rocks with high ratios of Nb/Zr>0.15 and Ta/ Hf>0.3 are related to mantle plume origin.
According to La/Nb (Ce/Pb and La/Ba ratios ,however,the rocks derived from mantle plume may be classified
into tow types: primary mantle and mantle contaminated by continental crust. The important criteria to deter-
mine the uncontaminatedprimary mantle mainly depend on the ratios of La/Nb (<1 ),Ce/Pb(30~50),Ba/Nb
(>10)and La/Yb=<12.Geochemical evidence (irace elements, Sr—Nd—Pb—He isotopic ratios) display that the
mantle plumes of MER- Saudi Arabia—Ymen are originated from the core— mantle boundary. The MER- A-
far’s pre— and syn-rift volcanic rocks (50~12 Ma)with a high—*He component (up to 16.4 Ra)originate from
HIMU suggesting that there are a large,deeply sited mantle source at deeps below 670 km beneath the
African plate,which is located within a mixture area of spinel—garget peridotite transition zone. The HIMU
mantle below the deeply sited base of the lithosphere ,underlain MER —Afar large igneous province, Kenya
dome (craton,reworked craton margin and mobile belt) and Turkana depression, maybe a igneous source to
create a number of rift—type of OIB and CFB’s development,whereas the post-rift MORB and depleted
LREE basalt erupted in Afar depression (Djibouti),Red Sea and Aden Gulf are interpreted as a result of
plume—derived melts from mixing of HIMU ,enriched mantle (EM,—EM,) and DM , whose igneous source o-
riginates from a area of spinel—garget peridotite beneath the crust thinning and extension zone.

Key words: eastern African rift system (EARS); volcanism,active mantle plume; geochemical criteria; un-

contaminated mantle
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Fig.1 GeochemicalMAF diagrams of main elements for EARS’s volcanic rocks
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Fig. 7 Discrimination diagrams of Rb/Sr—Ba/Rb and REE Ratios During EARS Rifting evolution process (Legend as in Fig.1)
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