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Research progresses on the topography of martian pitted cones and
their implications for the Tianwen-3 mission

WANG Le, HUANG Jun®, XIAO Long

(State Key Laboratory of Geological Processes and Mineral Resources, School of Earth Sciences, Hubei Key Laboratory of Planetary
Geology and Deep-Space Exploration, China University of Geosciences, Wuhan Hubei, 430074, China)

Abstract: Pitted cones are hundred-meter scale conical landforms widely distributed on the Martian surface. They are
relatively concentrated in the northern lowlands such as the Utopia Planitia, Chryse Planitia, and Acidalia Planitia, where
may be covered by residual ancient marine sediments. Based on the analogical studies of topographies of various pitted
cones, there are various originated pitted cones including the rootless cone, cinder/scoria cone, pyroclastic cone, pingo, and
mud volcano. Especially, the pitted cones on the potential ancient marine sediments were believed to have similar
topographical characteristics with mud volcanoes on the Earth. They are believed to have been formed by the accumulation
of subsurface low-density, water-bearing sediments extruded to the Martian surface under the pressure of overburden strata
and structural compression. In this paper, we have reviewed advances of researches on the topographic characteristics,
formation mechanisms, material compositions, and source depths of Martian pitted cones, have elucidated the current status
of analogical studies of Martian Pitted Cones with analogous terrestrial landforms on the Earth, and have discussed the
scientific value of the Martian pitted cone landform area as the sampling target combined with the scientific goals of
China’s Tianwen-3 Mars Sample Return Mission.
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Fig. 1. Global map of pitted cones on the Mars
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Fig. 2. The formation mechanism and typical topographic characteristics of rootless cones
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Fig. 3. Schematic diagram of the cinder cone and typical landforms of cinder cones on the Earth and Mars
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Fig. 4. Schematic diagram of the fumarolic cone and typical landforms of fumarolic cones
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Fig. 6. Schematic diagram of the mud volcano and typical landforms of mud volcanos
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Fig. 7. Spectral characteristics of pitted cones on the Mars and geometric parameter comparison for different types of pitted cones
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