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Abstract: The eastern of the southwest Indian ridge (E-SWIR) is located between 61° and 70° E, with relatively low melt supply. Most of the
mid-ocean ridge basalts (MORB) produced in this area is a typical E-MORB with the characteristics of enrichment of incompatible elements and
large ion lithophile elements. Based on the trace element geochemical data of basalt samples, the analysis of La/Sm, Zr/Nb and Lu/Tb shows that
the E-SWIR mantle has obvious heterogeneity, which may be related to the axial variation of pyroxenite content in the mantle. Using the
contents of rare earth elements Ce, Sm, Lu and Yb in combination with the simulation results of partial melting calculation, the role and
influence of garnet in the mantle source area are further clarified, and it is believed that it may exist in the mantle as auriferous garnet pyroxene.
The identification of the nature and occurrence form of eclogites in the E-SWIR mantle source region is the key to discuss the origin of E-
MORB, mantle heterogeneity and the tectonic evolution of mid ocean ridge.
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Fig.1

Location of the study area and sampling

a: The geotectonic setting and topography of the Southwest Indian Ridge (SWIR), b: the area between the Melville Fracture Zone and Rodrigues Triple

Junction, c: along-axis bathymetric profile between 61°E and 69°E, d: topography of the Tianzuo hydrothermal field and the adjacent Tiancheng and Mt.

Jourdanne fields from multibeam sonar data (modified from reference [22]).
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Fig.2 The relationship between rare-earth elements
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Fig.3 The relationship between Ce, Lu, Sm, Yb and La at 63°~65°E

Partial melting curves of spinel harzburgite and garnet lherzolite and their mixed melts (1% garnet lherzolite + X% spinel lherzolite).

Data outside of this article are from PetDB, http://www.petdb.org
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Partial melting curves of spinel harzburgite and garnet lherzolite and their mixed melts are shown in the figure. The legends and data source same as Fig.3
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