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Abstract: Lunar fault is an important tectonic style for studying
the evolution and sources of stress in early history of the Moon.
Lunar faults were globally mapped based on gravity gradient
data of the Moon. The basic parameters, including length and
orientation were calculated. The results include the identification
of 226 faults with a total length of 37137 km, and the mean
length of all the faults is 164 km. Most of the faults are
distributed in the low and middle latitudes, and more faults in the
northern hemisphere than that in the southern. Based on their
orientations, lunar faults were classified into four directions: N-
S, NE-SW, NW-SE and E-W. Drawing the rose diagrams of the
orientations of faults in globally and at different latitudes,
respectively. All faults show a statistical NE-SW and NW-SE
preferred orientations, and preferred orientations are generally N-
S at low latitude and NE-SW, NW-SE at middle latitude and E-
W at high latitude. The formation time of lunar faults was
determined earlier than ~3.85 Ga by crosscutting relationship
with the impact crater. The Moon was mainly subjected to two
global stresses in the first billion years, thermal expansion and

tidal stresses. The possible tectonic patterns can be formed by the
two stresses were analyzed and compared with the identified
results in this study, indicating that the lunar fault was the result
of the combined action of global expansion and tidal stresses.
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Fig. 1. Global distribution of the identified lunar subsurface faults. Base map: Horizontal Bouguer gradient.

* Corresponding author. E-mail: chensb@jlu.edu.cn

180° 210° 240° 270° 300° 3307 3607

© 2019 Geological Society of China
http://www.geojournals.cn/dzxbcn/ch/index.aspx; https://onlinelibrary.wiley.com/journal/17556724



Acta Geologica Sinica (English Edition), 2019, 93(supp.2): 198-199 199

Keane, J.T., Kiefer, W.S., McGovern, P.J., Neumann, G.A.,
Wieczorek, M.A., and Zuber, M.T., 2018. Ring faults and ring
dikes around the Orientale basin on the Moon. Icarus, 310: 1-
20

Melosh, H. J, 1977. Global tectonics of a despun planet. Icarus,
31(2): 221-243.

Watters, T.R., Robinson, M.S., Collins, G.C., Banks, M.E., Daud,
K., Williams, N.R., and Selvans, M.M., 2015. Global thrust
faulting on the Moon and the influence of tidal stresses.
Geology, 43(10): 851-854.

Yue, Z., Li, W., Di, K., Liu, Zi., and J. Liu, J., 2015. Global
mapping and analysis of lunar wrinkle ridges. Journal of
Geophysical Research: Planets, 120: 978-994.

About the first author

LU Tiangi, male, born in 1992 in Xuzhou
City, Jiangsu Province; master; PhD.
student in Jilin University. He is now
interested in the study on lunar geology.
Email: lutq2014@126.com; phone:
15754304144,

About the Corresponding author

CHEN Shengbo, male, born in 1967 in
Luoshan City, Henan Province; PhD;
graduated from Jilin University; professor
of College of Geo-exploration Science
and Technology, Jilin University. He is
now in interested in the study on lunar
and planetary geology. Email: chensb
@jlu.edu. cn; phone: 13689805788.





