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Preliminary study on the global geotectonic framework of the Moon
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Abstract For a long time, the land-mare dichotomy based on lunar albedo has dominated our
general sense of the lunar global geotectonic framework. However, lunar exploration data since
the end of the last century shows that the South Pole-Aitken basin, which is the largest impact
basin on the Moon, not only occupies a large region of the Moon but also differs from highland
and mare in properties and evolution processes. Based on the study of the typical characteristics
of lunar geophysics, geochemistry and topography, a geotectonic framework of ternary pattern is
proposed here. The three units extend both on the horizontal surface and in the vertical direction,
including the mare tectonic domain that mainly covers the Procellarum and its neighboring mare
basins, the highland tectonic domain that mainly covers the highland on the farside, and the South
Pole-Aitken basin tectonic domain that is mainly occupied by the great South Pole-Aitken basin.
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1 (a) (b)
A ; B ; C . s (90°W, 0°).
Fig.1 Lunar geotectonic domains based on Bouguer gravity anomalies (a) and crust thickness (b)
A is the mare tectonic domain; B is the highland tectonic domain; C is the South Pole-Aitken basin tectonic domain.

The maps are in simple cylindrical projection, centering at (90°W, 0°).

1 2.2
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2 Th(a) FeO(b)
A ; B ; C . s 0%, 0°.
Fig. 2 Lunar geotectonic domains based on surface Th concentration (a) and FeO concentration (b)
A is the mare tectonic domain; B is the highland tectonic domain; C is the South Pole-Aitken basin tectonic domain.

The maps are in simple cylindrical projection, centering at (0°, 0°).

LOLA (Lunar Orbiter s .
Laser Altimeter) 19 ;
(Smith et al., ’ 10777 m,
2010), 0.02° LOLA —6051 m, 1382 m( 3),
’ 3

Table 3 Elevations of lunar geotectonic domains based

on topography

, (m) (m) (m)
4824 —6818 —1225
¢ 3. ’
10777 —6051 1382
s — 6818 m 4824 m, 6902 9120 9791

—1225 m(C  3),



10

3549
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—2721 m(C  3), —
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. (90°W, 0%).

Fig. 3 Lunar tectonic elements based on LOLA elevation data

A is the mare tectonic domain; B is the highland tectonic domain; C is the South Pole-Aitken basin tectonic domain.

Basin catalog refers to Wilhelms (1987). The map is in simple cylindrical projection, centering at (90°W, 0°).

A ; B ; C s 0, 07.
Fig. 4 Comparison of boundaries of three lunar geotectonic domains based on different study objects
A is the mare tectonic domain; B is the highland tectonic domain; C is the South Pole-Aitken basin tectonic domain.

The map is in simple cylindrical projection, centering at (0°, 0°).
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