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Abstract Impact craters are a type of important geological landforms on the surfaces of solid planets such as the Moon Mars and
Mercury. The impact ejecta provides valuable geological information for understanding the impacting process and regional geological
evolution of the planet. In this study the ejecta of Von Karman crater was investigated by combining Lunar Reconnaissance Orbiter
(LRO) image data Lunar Orbiter Laser Altimeter ( LOLA) topographic data and Clementine multi-spectral data. Our results indicate
that most of the ejecta within Von Karman crater have been seriously alternated. The continuous ejecta that minor affected by other
impact craters were selected and analyzed by using the Crater-Tools based on Wide Angle Camera ( WAC) and Terrain Camera ( TC)
image data. Then the dating analysis was carried out yielded an age of 4. 15Ga (i. e. pre-Nectarian) for Von Karman crater. Our
studies demonstrate that multisource data is useful in the identification of ejecta and the necessity of excluding the influence of

surrounding ejecta in the dating analysis.
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Fig. 2 The occurrences of different types of data in the ejecta from the Von Karman crater
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(a) LROC WAC image mosaic of the Von Karman area: the white arrow shows the ejecta texture; (b) DEM of the same area: the white arrow shows

the boundary of the ejecta; (¢) UVVIS 750nm reflectance image of the same area: the ejecta has a higher reflectivity; ( d) The OMAT image: the

black arrows show the surrounding of the impact crater has a tendency to extend outward
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Fig. 3 The processed data of the ejecta from the Von Karman crater

(‘a) slope image of the Von Karman area the ejecta from different craters shows different slope trends ( white arrow) ; (b) LROC WAC image mosaic
shows the texture of ejecta; ( ¢) superposition image of 750nm reflectivity image and OMAT image the white arrow shows the boundary of
discontinuous ejecta; ( d) classification of OMAT image the white arrow shows the ejecta boundary structuring
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Fig. 4 Ejecta from the Von Karman crater ( a) and its surroundings ( b) roughness image of landforms ( ¢) and dating units ( d)

Leibnitz  Finsen
. Cajori

Oresme

; Finsen

Alder Finsen



5 . 1- 6
V1 4.15Ga

3.78Ga.3.96Ga.3. 94Ga 3. 86Ga 0. 18Gyr

Fig. 5 The ages of the 6 units in the Von Karméan crater
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Unit V1 has an age of 4. 15Ga the biggest and the oldest unit in the region; Unit V5 has an age of 1. 50 Ga and is the youngest; The ages of units 2
3 4 and 6 are 3.78Ga 3.96Ga 3.94Ga and 3.86Ga respectively and the maximum age difference is only 0. 18Gyr
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Fig. 6 The comparison between the WAC and TC images
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( 2016)

WAC
o OMAT

750nm

OMAT

( Pasckert et al.  2018)
SPA SPA

3.2 .

( Stuart-Alexander

2019)

2009; Yingst et al.

2016) ;

(

Acta Petrologica Sinica

WAC
al. 2017; Pasckert et al. 2018)

o WAC

7) o

300500m

(

6¢) o

Vi

1978; Pasckert et al.
( Wilhelms et al.
2017; Huang et al.

“

2022 38(9)

2018; Ling et al.
1987; Losiak et al.

2018) ,

( Yingst ez
6b) .  TC
WAC TC

V6

”( Kneissl et al.



7

CSFDs

Fig. 7 The CSFDs and derived model ages of the units in cumulative
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