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Table 1 Division of lunar extrusive domes

B Ry15/R350 YeRE () HE1%/km AR /km’ MR/ (m's') I R B 1] /a i/ (Pa-s)
A >0.64 0.3~1 5~13 <3 100~620 0.05~0.3 10°~10°
B, 0.55~0.64 2~54 6~15 5~32 30~200 3~18 10°~10"
B, 0.55~0.64 1.3~19 8§~15 2~21 80~170 0.7~1.2 10*~10°
C 0.55~0.6 0.6~1.8 13~28 7~50 200~2 000 0.06~7 10*~10°
C, 0.6~0.64 1~25 8§~17 4~17 100~300 0.5~7 10*~10°
D >0.64 1.3~1.5 ~25 40~67
E, 0.58~0.62 2~4 <6 0.5~0.8 ~25 1.0~1.7 10°~10°
E, 0.58~0.62 <2 <6 0.5~0.8 100~300 0.05~0.3 10°
G 0.55~0.6 >6 7~30 20~400 48~120 12.8~42 10°~10’
H, 0.62~0.68 <5 <5 <2 10~100 ~2 ~10°
H, 0.62~0.68 2~5 5~15 1~43 10~100 ~4 ~10°
H; 0.62~0.68 5~9 5~13 7~37 10~100 ~10 ~10’

s M SCER[13]1E .
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Table 3 Quantitative characterization parameters of dome
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Fig. 3 Distribution of northern Oceanus Procellarum domes
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Table 4 Extraction results of dome morphological parameters and rheological characteristic parameters in the study area

S SR 4R/ 4 RREM SRs SEEHE Ry R Bk IRPERGE iy SuE IR
EKH T W) (°ND Ak’ EH/m  D/km &) SV/km®  5REr/Pa n () / (Pa's) E/ (m*s™) AT s
1 47.7 41.4 146.9 902.2 13.7 7.5 60.6 1.3x10° 1.0x10° 36.0 1.7x10°

. 2 48.4 41.8 48.2 845.4 7.8 12.2 20.4 1.9x10° 2.9x10° 12.6 1.6x10°

EIER:=:

= 3 47.7 40.8 22.6 492.1 5.4 10.4 3.5 9.5x10* 5.3x10° 10.2 3.4x10°
4 49.9 43.7 11.6 266.3 3.8 7.9 2.3 3.9x10* 6.2x10 9.7 2.4x10°

5 58.4 39.9 54.0 371.9 8.3 5.1 18.1 3.5%10* 4.9x10" 32.1 5.6x10°

6 58.7 40.1 61.1 318.5 8.8 4.1 10.9 2.4x10° 2.0x107 2.5 2.6x10°

7 58.4 39.9 82.9 300.4 10.3 33 11.5 1.8x10° 1.0x107 61.1 1.9x10°

8 58.2 40.1 75.2 3245 9.8 3.8 18.7 2.3x10° 1.7x10 513 3.6x10°

9 58.5 40.3 80.0 581.3 10.1 6.6 31.0 7.1x10° 2.6x10° 30.5 1.0x10°

10 58.8 40.6 227.7 493.6 17.0 33 86.6 3.0x10° 3.4x10 102.1 8.5x10°

11 59.5 40.8 63.5 281.8 9.0 3.6 15.2 1.9x10° 1.1x107 49.9 3.0x10°

H‘g'ﬁ 12 59.5 41.1 30.4 390.3 6.2 7.2 9.7 5.2x10° 1.2x10° 17.2 5.7x10°
13 59.3 413 252 321.5 5.7 6.5 6.9 3.8x10° 6.0x10 17.4 4.0x10°

14 58.7 41.1 97.2 363.0 11.1 3.7 28.3 2.5x10° 2.1x107 59.2 4.8x10°

15 58.5 41.4 74.9 457.1 9.8 53 58.6 4.5x10° 8.9x10 36.3 1.6x10°

16 57.9 41.2 95.9 305.7 11.0 32 25.7 1.8x10° 9.5x10° 69.4 3.7x10°

17 57.4 40.8 34.7 2242 6.7 3.9 7.8 1.6x10° 7.3x10° 343 2.3x10°"
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Study on Morphological Characteristics and Genesis of Dome Around Chang’E-5
Sampling Point
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Abstract: Mons Riimker and Mairan volcanic dome structure are distributed around Chang’E-5 sampling point. At present,
there is a lack of comparative research on their morphological characteristics, genesis and classification standards. Therefore, this
paper compared the morphological characteristics and formation factors of the two types of domes through Chang’E image and
topographic data, and discussed the division criteria of domes. In this study, 13 lunar mare domes of Mons Riimker and 4 non-mare
domes of Mairan were delineated, and the magma rheological parameters during the formation of the domes were calculated. The
results show that the Riimker lunar mare domes are relatively low and flat. According to the slope and height, the domes are divided
into Riimker type I lunar mare dome (slope < 5 °, height 200-400 m) and Riimker type II mare dome (slope 5 °-7 °, height 300-600
m). Among them, the second kind of higher and steeper lunar sea dome has higher viscosity and lower eruption rate. Compared with
the Riimker mare dome, the Mairan non-mare dome is higher and steeper, and its magma eruption rate is generally lower than that of
mare domes, with high magma viscosity, poor fluidity and long eruption cycle. Spatially, the four non-lunar mare domes where
Mairan is located are linearly distributed and their material composition and formation time are similar, indicating that they are likely

to be related to each other.
Keywords: surrounding area of Chang’E-5 sampling point; volcanic dome structure; morphological characteristics of
dome; genesis of dome

Highlights:

e Using Chang’E image and morphological data, 17 volcanic domes around Chang’E 5 sampling point are delineated, of which the

newly discovered dome is No. 11.

e Based on morphological and rheological characteristics, the characteristics of Riimker mare domes and Mairan non-mare domes

around Chang’E-5 sampling point are compared.

e The division of lunar mare domes and non-lunar mare domes should be determined by using a combination of morphological

parameters, geographical location, rheological parameters, material composition and other parameters.
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