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            Abstract
The global ridge system is dominated by oceanic rises reflecting large variations in axial depth associated with mantle hotspots. The little-studied Marion Rise is as large as the Icelandic Rise, considering both length and depth, but has an axial rift (rather than a high) nearly its entire length. Uniquely along the Southwest Indian Ridge systematic sampling allows direct examination of crustal architecture over its full length. Here we show that, unlike the Icelandic Rise, peridotites are extensively exposed high on the rise, revealing that the crust is generally thin, and often missing, over a rifted rise. Therefore the Marion Rise must be largely an isostatic response to ancient melting events that created low-density depleted mantle beneath the Southwest Indian Ridge rather than thickened crust or a large thermal anomaly. The origin of this depleted mantle is probably the mantle emplaced into the African asthenosphere during the Karoo and Madagascar flood basalt events.
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                    Figure 1: Physiographic and geoid maps of the SWIR with sample locations, and a map of the Icelandic rise for comparison.


Figure 2: Lithologic proportions by weight for SWIR dredges compiled from Supplementary Table 1 with proportions for the MAR Atlantis massif.


Figure 3: Bathymetric map of the 53Â°â€‰E ridge amagmatic segment with sample locations and contents.


Figure 4: Cartoon looking north from the Antarctic plate across the SWIR, showing the inferred crustal architecture along the Marion Rise.
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        Editorial Summary
Creation of the Marion Rise
The Marion Rise, a 3,100-kilimetre-long stretch of the Southwest Indian Ridge beneath the Southern Indian Ocean, is as large as the more extensively studied Icelandic Rise, but has a deep rift valley along most of its length rather than an axial 'high'. Oceanic rises are elevated regions that are normally associated with mantle hotspots and a thickened crust, indicating that they are the result of thermal anomalies in the mantle. Huaiyang Zhou and Henry Dick now show that, surprisingly, the crust is generally thin and often missing on the Marion Rise. They conclude that the rise must be largely an isostatic response to ancient melting events that created low-density depleted mantle beneath the ridge.
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