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            Abstract
Several irregularly shaped craters located within Arabia Terra, Mars, represent a new type of highland volcanic construct and together constitute a previously unrecognized Martian igneous province. Similar to terrestrial supervolcanoes, these low-relief paterae possess a range of geomorphic features related to structural collapse, effusive volcanism and explosive eruptions. Extruded lavas contributed to the formation of enigmatic highland ridged plains in Arabia Terra. Outgassed sulphur and erupted fine-grained pyroclastics from these calderas probably fed the formation of altered, layered sedimentary rocks and fretted terrain found throughout the equatorial region. The discovery of a new type of volcanic construct in the Arabia volcanic province fundamentally changes the picture of ancient volcanism and climate evolution on Mars. Other eroded topographic basins in the ancient Martian highlands that have been dismissed as degraded impact craters should be reconsidered as possible volcanic constructs formed in an early phase of widespread, disseminated magmatism on Mars.
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                    Figure 1: Geographic context of the northern Arabia Terra region.[image: ]


Figure 2: The geology of Eden patera.[image: ]


Figure 3: The geology of Siloe and Euphrates paterae.[image: ]


Figure 4: Comparison of thermokarst features, terrestrial supervolcanoes and the putative supervolcanoes on Mars.[image: ]


Figure 5: Comparison of the depth-to-diameter ratios of possible Martian supervolcanoes with those of known impact craters.[image: ]


Figure 6: Links to global geology.[image: ]
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The geological evolution of Mars is largely a story of volcanic activity. About 70% of the planet's crust was resurfaced by basaltic volcanism, but a significant fraction of that volcanic material is from unknown sources. In this issue, Joseph Michalski and Jacob Bleacher report new results suggesting that supervolcanoes existed in the Arabia Terra region of Mars â€” an area with many deposits of layered rocks of unknown origins that has not previously been considered a volcanic terrain. They propose that ancient Martian calderas might have been misinterpreted as impact craters that were degraded by erosion. If supervolcanoes were common on ancient Mars, it would have major implications for estimates of volcanic outgassing, climate evolution and formation of the planet's layered, fragmented upper crust.
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