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Fig. 1 Topography and structure of the mid-oceanic ridge of the Southwest Indian Ocean
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Fig.2 The along-axis profile of water depth (a) and residual mantle Bouguer anomaly (RMBA) of SWIR (b) (modified from
Georgen et al.,2001)
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The restoration map of the Gondwana Mainland
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Fig. 6

Isotopic compositions of Sr, Nd, Pb and Hf of the mid-oceanic ridge basalts in the Southwest Indian Ocean
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Evolution of the Southwest Indian Ocean and its relative geochemical
evidences from magmatism

LI Wei', JIN Zhenmin®, TAO Chunhui'”’

(1. Key Laboratory of Submarine Geosciences, Second Institute of Oceanography, Minisiry of Natural Resources,
Hangzhou 310012, Zhejiang, China; 2. State Key Laboratory of Geological Processes and Mineral Resources,
China University of Geoscience ( Wuhan) , Wuhan 430074, Hubei, China; 3. School of Oceanography, Shanghai
Jiao Tong University, Shanghai 200240, China)

Abstract: The Southwest Indian Ridge( SWIR) is an important component of global mid-oceanic ridge system, and
it has been a focus for geo-scientists of the world because of its very slow average spreading rate about 14 mm/y. In
this paper, we systematically reviewed, from tectonic and magmatic points of view, the formation and evolution
history of SWIR and the distribution of magmatic rocks and the origin of mantle heterogeneity. The formation of
SWIR began with the break-up of Gondwana and the middle part of SWIR (26°E to 42°E ) was formed in the
earliest stages. The present-day tectonic patterns of SWIR (e. g., multi-order ridge segments and oblique
spreading) are the results of multi-stage ridge jumps and extensions. The mantle hotspots play a key role in the
break-up of Gondwana and have a significant impact on geomorphology and magmatism of SWIR. Both the Bouvet
and Marion hotspots have left their geochemical traces in the magmatic rocks in the western and central portions of
SWIR. In addition, the basalts from the western part of SWIR show isotopic affinities with the Atlantic-Pacific-type
basalts. In the middle part of SWIR(39°E to 41°E) , the basalts display significant DUPAL anomalies, which are
closely related to the initial formation and break-up of Gondwana. The delamination of subduction-modified
lithospheric mantle in the Mesoproterozoic to Nesoproterozoic orogenic belts led to the mantle source heterogeneity in
the middle part of SWIR. In the east part of SWIR (about 46°E to 52°E) , the chemical anomalies are probably
caused by the contamination of continental crust. To the east of the Melville transform fault, the ridge was formed in
the latest stages, and the mantle source of basalts experienced metasomatism due to enriched mantle components,
showing isotopic affinities with the mantle source of the adjacent Central Indian Ridge (CIR) and Southeast Indian
Ridge (SEIR).

Key words: Southwest Indian Ocean; ocean basin evolution; mid-ocean ridge basalt; geochemistry; ridge-hotspot

interaction ; mantle heterogeneity
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