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Fig. 1 The elevation and crustal thickness of Apollo basin region
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Fig.2 The profiles of surface elevation, crustal thickness and moho depth of NE-SW and NW-SE direction
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Crustal Structure and Spectral Features of Lunar Apollo Basin Region

GUO Dijun"*’, LIU Jianzhong"”, HEAD W. James’, LI Shuai’, POTTER W.K. Ross’, LIN Honglei"’

(1. Center for Lunar and Planetary Science, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. University of Chinese Academy of Sciences, Beijing 100014, China;
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Abstract: The pre-Necterian lunar Apollo impact basin, located inside ancient South Pole-Aitken (SPA) basin, strides the
SPA transient cavity and rim. SPA basin is the confirmed largest and oldest basin of the Moon, so the Apollo basin has irreplaceable
role in understanding the lunar interior structure and compositions, the local geological processes and the evolutional history of the
Moon. The crustal structure of Apollo region is dramatically asymmetric. It's thickening close to SPA rim and thinning close to SPA
center, while the thinnest region is inside peak ring of Apollo basin. The absorption features on spectrum are different at different
geologic units either. Exterior Apollo basin, the absorption center at locations close to SPA rim tends to be shorter as the Mg
pyroxene, while the absorption center at locations close to SPA center tends to be longer as Ca pyroxene. Inside Apollo basin, the
spectral features are varying with different spatial locations and geologic units. The maria show absorption feature of Ca pyroxene
while the peak ring appears Mg pyroxene rich. The unique characteristics of Apollo basin such as the thinnest crust, the stratigraphic
profile as large as 8 km elevation difference, maria erupted from lunar farside, the well-developed peak ring, make it the most
valuable sample-return site.

Key words: Apollo basin; South Pole-Aitken basin; lunar crust; spectrum

High lights:

e The crustal structure of Apollo basin is highly asymmetrical with thicker crust in the north and thinner in the south.

e Outside Apollo basin, Mg pyroxene is rich around SPA basin rim and Ca pyroxene is rich in the region close to SPA center.

e Within Apollo basin, Ca pyroxene is rich in the maria region; on the peak ring, olivine is not detected and the spectral

characteristics indicate the existence of Mg pyroxene.
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