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Abstract: Mare basalts were formed from partial melting mantle followed by volcanic eruption to the lunar
surface. The thickness of mare basalt plays an important role in the study of magmatic process during Moon’s
evolution and can reflect the depths of the mare basalts source region. It can help us understand the regional
volcanism and provide the basic constraints for the thermal and/or magma evolution of entire Moon. Also,
the thickness of mare basalt can be used to estimate basalt volumes and indicate the total amount of magma
eruption and the thermal state of the Moon. In this paper, by using multi-source remote sensing data and
combing the crater morphological characteristics with crater excavation method, we estimated the thickness
of Mare Australe basalts in crater and intercrater and analyzed the area, volume, age and magmatic
activities. The results showed that the thickness of basalts in crater ranged between 0.11 and 4.75 km with an
average thickness of 1.32 km, and the total area and volume of exposed basalts were approximately 57.06—
10791.66 km® and 10.25-51260.38 km®, respectively. The thickness of basalts in intercrater was found to be
0.01-2.18 km with an average thickness of 0.34 km, and the total area and volume of exposed basalts were
about 6487.89 —33170.55 km* and 2711.97 —11609.69 km®, respectively. As a result, we estimated the
thickness of basalts in Mare Australe to be 0.01—4.75 km and averaged at 600 m, and the total area and
volume of exposed basalts to be approximately 2.12X 10 km® and 2.71 X10° km®, respectively. By analyzing
the ages and distribution characteristics of basalts, we found that the magma eruption activities were mainly
concentrated between the Imbrian and Eratosthenian era, along with many localized multi-stage magmatic
eruptions and filling processes in Mare Australe, which led to coexistence of the early and late stage basalt in
a same basalt unit simultaneously, and the unique distribution characteristics of Mare Australe basalts are
elated to their topography.

Key words: Mare Australe, Moon; thickness estimation of basalts; magmatic activity
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Fig.2 TIllustration of basalt thickness estimation of crater
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Fig.3 Basalt thickness estimation of Jenner crater
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Table 2 Relevant variables for basalt thickness estimation of Jenner crater
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Fig.4 Basalt thickness estimation of the intercrater in northern Mare Australe
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Table 3 Relevant parameters for basalt thickness estimation of the intercrater in northern Mare Australe
o 2 g e vE et s e 2 b Lt
i Y e mbamaks  races morecs RO
o I A/ e WJE /km VR /km Ak

A 32S, 92 E 20.67 0.63 — — 14.35
B 34 S, 91 E 37.92 1.24 — — 10.40
C 34 S, 93 E 43.55 1.35 — — 10.51
D 33S, 94 E 20.66 0.62 — — 13.59
E 33S, 91 E 2.22 — 0.19 — 7.96
F 33S, 92 E 2.99 — — 0.25 15.53
G 33S, 93 E 1.79 — — 0.15 15.24
H 33S, 94 E 1.80 — — 0.15 15.35

AR A b R RCA R, XA R X 0.15~1.35 km,

P L A4 BT, A TG DX N 1 % R IR R A
Xof G Ji ey e o e e 2 S I S W v b A
[] B 1 T R FeO 3% 5 oy AL 1) B 32 ik /b, 7T LA
HED 2 RCA IR IR 3 75 T 2 L e A AR R
WL Bl B A I I R A B Z AL TR X R AL
. Hiesinger %5 I £5 e X 10 22 2 5 1 S5 o 0 A7 I
TE 3.35~3.08 Ga; Lawrence ZEPY 45 1 X 38 P % 5%
M BT HLICAR IR TE 3.46~3.36 Gas B ATTAHNS T~ Fg i H:
Al R 43 DI N B XA R R . S 7 a2 AF S
XN g B e R DX N A A e SR A i
bt EEAHE ABC.D WA E d 5T R 58 X a 1)
B EEA F.GOH =AM & b0, 7658 XA i
drhe R T B Al 5 R iRA 3 e g 5 4
WL R R LA KR 2038 X e il di it 538 Xl
S U I B K% A R BE AT LURA A e T L XA
ZRATEE N BUEFE (B 4,3 3, & 3 KiEd

RAA R BEAH AR A6 FE R 0.15~1.35 km,
3 =

31 EHEnAZREEE

T 52 K &5 WA 55 52 ), 3 A T A T b DX P 1Y
TR ™ AN LR SRR R T
[ S S N P N ¢ T TR € 2 e M S v 2y
B AR LA R R0 . (D 7 @ G R b KA i R
B M) AR s (2) 78 M B FRAE b X a0 3 A 16 5T
Gl LRSI T ST s () EE R b LA
W 5T B 2 5 R R A X BB . AR e LR R
OO DA B A i N A BRI S R Ay 1 AR SO
R IX NIRRT 76 AN HAR R T4 F 10 km A X ok
B oy eI S U AR b SCRGAR I o B KR
R REAR A vk AR T BTN I R U SR AR AR
B4 0.11~4.75 km,FH{EZ 0 1.32 km (& 5).

0 1 2 3 4
Kk EEkm

A5 ZHAAZREREEAHE(E5RIHTEFBED)

Fig.5 Basalt thickness distribution map (a) and statistical histogram of crater (b)
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Fig.6 Characteristics of basalt in Lyot crater
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Fig.8 Basalt unit definition (a) and thickness distribution map (b) of intercrater
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Table 4 Relevant parameters for basalt thickness estimation of intercrater
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T * FR ] CSFD(Crater Size Frequency Distribution) 77 3% A & CraterTools #il CraterStats2 i#F 47 4F # I 2 37,
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