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Fig.1 Distribution of Elements and Minerals in Small Craters (In the profile, abscissa represents the sequence

of pixels on the section line from north to south, ordinate represents the gray value of which)
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Fig.3 Calculation Diagram of Iron Content in Crater
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Fig.4 Determining the Recognition Threshold of Secondary Craters
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Tab.4 Annual Results of Test Area (Unit: Ga)

SEES (AR X4 Hiesinger 8 N EFELE R RO IR T e 45 A EFLER
3.27 3.02
W75 Area 1 3.08301
(+0.04 -0.06) (+0.10 -0.14)
3.31 3.04
W7 Area 2 3.01301
(+0.06 -0.08) (+0.15 -0.25)

Bl 11(a) )9 A SCSES B 5 B AE M FH T
R X A IHT S Area 1 FTAS S B4 $ 7
JURMEE R, weehEREYT, A0 NKRE
b, s ALY, o
HAEKT 400 m PIRAER ST 77 LR IR
FH A SC AT IR 77 38000 W i ok A i o e RE
EHERI CE 11(b)), AE /2L m (E
11(c)), k5 HoAth i b 58 42 Bl AR 30k

MRy A B AR i i e 22 AE LA F 600
KA A B AT it (AR T 128 K,
K 11(d)) . XA SyTECREVN, A1
HAEEE KT 400 m (K 11(e)). HLEAT I
M4 A 3R 8k 0 R AS B AT R4 B iR ) H e B
FhE IR A R T T, R
Y EAROS, Wl DR k.



(a) B35 Area 1 XR4EERITIRAE

(a) Identification of Secondary Craters in Sinus Iridum Area 1

(b) EFR I RUREE T () TMILIRE FE TR 1
(b) Secondary Craters distribute in a Chain (c) Isolated Secondary Crater 1
(d) FMILRE HE T 2 (&) KERREETIN
(d) Isolated Secondary Crater 2 (e) Large Diameter Secondary Craters

B 11 0155 Area 1 SERRARRAHE, FHER 128 KL ERYESELT
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Tab.5 Comparison with Other Statutory Dating Results of Secondary Crater Detection (Unit: Ga)
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The Identification of Secondary Craters based on the

Distribution of Iron Element on Lunar Surface
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Abstract: To determine the geologic age of the lunar surface is the foundation of the research on
the formation and evolution of the Moon, and of the inversion of the processes of lunar geological
events. Lack of lunar rock and soil samples limits the range of geological units that can used for
isotopic dating. Therefore, the dating using crater size-frequency distribution (CSFD) is employed
to obtain the geologic ages of broader regions on the lunar surface. However, the presence of
secondary craters will lead to a deviation in geologic age which is obtained by CSFD method. Thus,
to get a more accurate geologic age, secondary craters should be eliminated. This paper presents a
method to identify secondary craters based on the distribution of iron element on lunar surface. First,
the method assumes that the iron content in secondary craters is close to that in lunar regolith. Then,
band ratio method is utilized to acquire the iron content. Finally, secondary craters are distinguished
from primary ones in terms of the difference of iron content between craters and lunar regolith. The
effectiveness and robustness of the proposed method were tested using MI multispectral data of the

Japanese Selene Mission. The experimental results show that the geologic age deviation compared



with the known isotopic dated ones is less than 0.04Ga, which shows good consistency. Compared
with other secondary craters identification methods, the proposed approach is proven to be more

effective and robust.
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