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Abstract After nearly half a century of exploration, the researches of Martian water have made im-
portant achievements, which provides essential information for understanding the historical information
of Martian water and the evolution of the Martian environment, especially arousing the enthusiasm of
human beings to search for life on Mars. The study of the occurrence and host minerals of Martian wa-
ter is of great significance for understanding the composition of Martian surface materials, the evolution

of Martian environment and climate, and the livability of life. Infrared spectroscopy is an important
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method to identify the occurrence of water on the Martian surface and the host minerals. At present, wa-

ter vapor, water ice and various aqueous substances such as sulfates, clay minerals, hydroxides and hy-

drated silica have been identified on the Martian surface, indicating that there were several periods of

aqueous activities in different water environments in Martian history. In this paper, the occurrence of

Martian water and the information of Martian historical environment are summarized, and the infrared

spectral characteristics of different water-bearing minerals and the main influencing factors including the

type of host minerals, temperature, grain size and mixture are synthetic analyzed. Finally, the changes of

infrared spectral absorption characteristics of groups such as HyO and OH are generalized. With the help

of China's ongoing exploration of Tianwen-1 and future Tianwen-3 missions, breakthroughs can be made

in understanding the origin and evolution of Martian water and the habitability of Mars.
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Conversion cycles of water (blue) and CO, (orange) under current Martian atmospheric condition
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Fig. 11  Laboratory reflectance spectra of goethite
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Fig. 12 NIR spectra for opal samples from

New Zealand



FREE F KEKNG EEWRARE AL IR E 4 e

80~298 K i Bl N Y mT DL 2T AT R AE. 5 & 31
H,O/OH F MRS, 51 Anidefs . W S0 3 e T AR
S, WA IR E W RRARA B AR A, SRS ER
TEFER AR AE LY 1.5 oAb FR IR AT 06 A7 247 18] < 9% Ty
185 5y, WSO 3 R0 T AR o, (L 3 7 e 34
AN, T 2 ) D S BRI Uk, L 7S KT R ) XU A
WA TR T T A Ry — R MAC U | T i P D6 5 Ry e 348 I U 11
LR MAR AL, 7R 1.9 pm 4b, =Fhi ) i e 247 1)
K7 B sl , WSO B e T AR, (5 A P
)05 T B R 005 7E24 3 pm &b, =Ry 1% s 1 AR
T TEI /NN, 757K ER S A Eh AW 7 [ S 7 1l
B, WL ISCR BN, T D) S e D e R R B, T
IR B S s R AR S I A A B A, A
I3t SRR AR I AR L R I — R B R
1.5 pm &b, 757KIE R AW ISCER B | 0 T ARURITIGE 536 B 75
REAR BYIE RTTHE R 722 1.9 pm b, 75RO
JE WG TR AR AR ) 1 DRI/ )N, WA 9 i A 1Y)
BT K FEZ0 3 pm Ab, 7S 7K VS £ AN il 4 W i
VR B () ST g/ N,

ShA KR RTIREE, 5 ARG 25 0F T IR Fkr

1.5
300K
Hexahydrite MgSO,4-6H,O
250 K VNIR temperature series
200K
1.0
2
&é 150 K
+
3
s
3
&=
Q
(=4
0.5
0
0.5 1.0 1.5 2.0 2.5
Wavelength / pm
Bl 13 ZUKISHERTE 150~300 K A6
Fig. 13 Spectra of hexahydrite at 150~300 K
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() ERUA AT, TE B RS /R AE 1.4, 1.9, 2.2 F1 2.44 pm AEIWRICALE ; (d) 408, T8 B RELR RIS /R TE
1.197, 1.447, 1.495, 1.543, 1.755, 1.947, 2.217, 2.265 F1 2.457 um AbEIWIAN B ; (e) A, FEH
LR IRFERAE 1.88, 2, 2.159, 2.34, 2.53 pm AbHz il &

Fig. 14  Reflectance spectra of hydrated minerals and their mixtures. The volume fraction of MGS-1 increases from
top to bottom. (a) Nontronite. The vertical dashed lines indicate the absorption positions at 1.41, 1.9, 2.29, 2.39, and
2.5 pm, respectively. (b) Montmorillonite. The vertical dashed lines indicate the absorption positions at 1.4, 1.9, 2.2,
and 2.44 pm, respectively. (c) Kaolinite. The vertical dashed lines indicate the absorption positions at 1.4, 1.9, 2.2,
and 2.44 pm, respectively. (d) Gypsum. The vertical dashed lines indicate the absorption positions at 1.197, 1.447,
1.495, 1.543, 1.755, 1.947, 2.217, 2.265, and 2.457 pm. (e) Calcite. The vertical dashed lines indicate
the absorption positions at 1.88, 2, 2.159, 2.34, 2.53 pm, respectively
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Fig. 15 Map of the global distribution of
phyllosilicate (a) and hydrous mineral (b) on Mars.

The red box in Panel (a) is marked as the southern
Utopia Planitia, covering the Zhurong and Perseverance

exploration areas and the boundary of the highland

and plains, and the pentagram is the Zhurong
landing site; the yellow box in Panel (b) is marked

as the southern Utopia Planitia
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