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Fig. 1

Representative isotopic compositions of global enriched (HIMU, FOZO, EM1 and EM2) and

depleted (DMM) mantle domains (OIBs and MORBs)
Data for OIBs http://www. earthchem. org/petdb; data for MORBs, http://georoc. mpch— mainz. gwdg. de/georoc/Entry. html.
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(Legends and data source are shown in Figure 1)
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Fig. 3 Trace element pattern of ocean island basalts(Data sources as in Figure 1)
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Fig. 4 Plots of trace element ratios of ocean island basalts(Data sources are shown in Figure 1)
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GEOCHEMICAL HETEROGENEITY OF OCEANIC MANTLE: A REVIEW

ZHANG Guoliang"?,LUO Qing', CHEN Lihui’
(1. Key Laboratory of Marine Geology and Environment, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. Laboratory for Marine Geology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266061, China;
3. School of Earth Sciences and Engineering, Nanjing University, State Key

Laboratory for Mineral Deposits Research, Nanjing 210023, China)

Abstract: It is crucial to study the nature and origin of the mantle heterogeneity for understanding the solid
Earth evolution. In this study we evaluated the mantle heterogeneity through oceanic basalts, e. g. , ocean
island basalts (OIBs) and mid-ocean ridge basalts (MORBs), and discussed the reason for insufficient un-
derstandings of the mantle heterogeneity. Studies in the past three decades show that the enriched mantle
end-members include HIMU (( ‘" ="*U/*"Pb) (low *Sr/* Sr and high **Pb/**Pb)), EMI (medium
Sr/* Sr, low “*Pb/**Pb), EMII (high ¥ Sr/* Sr, medium ***Pb/**'Pb), FOZO, and depleted mantle end-
member of DMM (including Indian-type and Pacific-type). Origins of enriched mantle end-members are
supposed to be related to plate tectonics, such as oceanic plate subduction, continent rifting and detach-
ment. However, the origin of compositional differences between the end-members remains highly contro-
versial. We consider that studies on depleted mantle end-members are also important for understanding the
diversity of the compositions of mantle end-members. Debates on the origin of mantle end-members are
mainly caused by lack of knowledge on the role of plate subduction in driving geochemical cycling and the
mantle depletion in the early stage of melting of the Earth. We, therefore, suggest the following study as-
pects: Firstly, phase transition and the fate of subducted oceanic plate in the lower mantle; Secondly, test
if detached continental crust can be mixed into the upper mantle due to continent rifting; Thirdly, the role
of carbonate in the genesis of alkali basalts; Fourthly, the geochemical fractionation of subducting oceanic
plate in the mantle,

Key words: upper mantle; mantle compositional heterogeneity; asthenosphere; lithosphere; subduction

zone; recycled oceanic crust





