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Thin Crust over the Marion Rise
Wang, J.; Zhou, H. (School of Ocean and Earth Science, Tongji University, China); Dick, H.J.B. (Dept. of Geology and Geophysics, WHOI) and Salters, V.J.M. (NHMFL and EOAS, FSU)
Introduction

The axial depth variation of mid-ocean ridges is thought to be mainly related to the potential temperature variations in the mantle whereby shallow ridges have thick crust due to a higher degree of melting.  This is also evidenced in the more depleted character of abyssal peridotite at shallower ridges and lower sodium contents in the basalts. One of the glaring exceptions to these systematics is the Marion Rise of the South West Indian Ridge from 4500m depth at 60°E to an average of 2500m between 50°E to 35°E. But the crust over the Marion Rise is thin and dredges bring up mostly basalt and peridotite and gabbro is virtually absent.  It has been proposed that the Marion Rise reflects ancient depleted mantle that yields only very little melt during its recent ascent. This hypothesis can be tested by isotope analyses of basalts and peridotites.  
Experimental: 

Samples recovered by previous US and Chinese expeditions were analyzed at the NHMFL. Trace element content was determined with the ThermoFisher ELEMENT2 inductively coupled plasma mass spectrometer (ICP-MS).  Pb, Nd and Hf isotopic compositions were determined with the ThermoFinnegan Neptune multi –collector ICP-MS, and Sr-isotopic composition was determined by Finnegan MAT 262 thermal ionization MS. 
Results and Discussion


We have obtained limited isotope data on the Marion Rise peridotites showing that the sub-ridge mantle is extremely heterogeneous with some very depleted material that fits the ReLish mold 3.  The peridotite Hf and Nd range from 22.5 to 450 and -1 to 94 respectively, while Gakkel Ridge peridotites have somewhat less extreme Hf (up to 300) and Nd (up to 30). Although a small sample set, the variation dwarfs that in peridotites west of the Andrew Bain FZ. The Marion Rise peridotite Nd and Hf isotope system also shows decoupling, similar to that observed at the Gakkel Ridge 4.  The compositions are similar to southern African craton peridotites (Hf from -5 to 470 


5,6 ADDIN EN.CITE ). All the cratonic peridotites, however,  have Nd values below MORB values.  The most extreme samples are from the Gallieni transform fault at 53°E. These isotopic compositions show strongly depleted material exists under the Marion Rise, and this most likely contributes to the basalts, resulting in positive Hf. 

The variations at the Marion Rise are best explained by ancient metasomatism of a depleted lithosphere, which resets the Nd-isotope system to a greater extent than the Hf-system.[image: image2.png]€Hf
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 To summarize, the available SWIR chemistry strongly suggests the presence of depleted lithosphere that is subsequently metasomatized. This depleted recycled lithosphere resulted in limited crust production at the Marion Rise 7.
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