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Fig. 1 Lava tube and lava flow (Modified from USGS')
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Fig.2 A suspected continuous collapse of a lava tube near the lunar
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Research Status of Lava Tube Exploration in the Solar System

SHE Xingyang', WANG Jiang', HUANG Jun', ZHAO Jiannan"*, ZHAO Jiawei', XIAO Long'

(1. Planetary Science Institute, China University of Geosciences, Wuhan 430074, China;
2. Key Laboratory of Geological Survey and Evaluation of Ministry of Education, China University of Geosciences (Wuhan), Wuhan 430074, China)

Abstract: Lava tubes, formed by the flow and cooling processes of volcanic lava, have been discovered on the surface of
several heavenly bodies in the solar system and have become a window into the volcanic activity and thermal history of Earth-like
planets. At the same time, lava tubes have extremely important scientific and engineering applications because of their thermostatic
and radiation-proof interiors, which are also natural shelters for future human exploration activities or extraterrestrial survival. In this
paper, the formation mechanism, detection and identification methods of lava tubes, and the distribution of lava tubes on the surface
of different heavenly bodies in the solar system were summarized, the scientific significance and application prospects of lava tube
detection were discussed. It was proposed that the Earth’s lava tubes are the most important objects for planetary lava tube analogical
studies and detection, and the theory and methodology of the analogical studies of lava tubes were introduced, to provide theoretical
basis and simulation experimental support for future exploration of extraterrestrial lava tubes.

Keywords: lava tubes; volcanic activity; solar system; planetary exploration

Highlights:

e The formation of extraterrestrial lava tubes is closely related to the volcanic activity of celestial bodies.

e Extraterrestrial lava tubes can currently be identified based on optical terrain image recognition, radar, gravity anomalies and

thermal anomalies.

e Extraterrestrial lava tubes are not only are natural shelters, but may also hold the remains of ancient life.
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