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Figure 1 Schematic diagram of a thin elastic lithosphere flexure
model. (a) Surface loading case. (b) Both surface and subsurface
loading case. The shading block presents subsurface dense materials
in the crust, which is either a shallow solid magma chamber or
magma fills up the porous crust. p., pu, hs, w' and w* are crust and
mantle density, topography, flexure caused by only surface loading
and that caused by both surface and subsurface loading, respectively.
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Figure 2 (Color online) Theoretical admittances from the thin
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loading presence. Here, T.=50 km, p,=2900 kg m, p,=3360 kg m™,
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Figure 3 Topography and gravity of Marius Hills. (a) Digital elevation map derived from LRO laser altimetry data with a radial reference
radius of the Moon as 1737.4 km. (b) Gravity map from the LPE200 gravity model referred to Moon’s mean radius of 1738.0 km.
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Figure 4 Topography and gravity profiles of Marius Hills along the
latitude line of 14°N.
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is the spherical cap window in the Cartesian domain. (b) is the
spherical cap window in the spectral domain.
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Figure 7 Observed localized correlation (blue) and admittance
(black) functions of Marius Hills. The best fitting model admittance
(red) is obtained by analyzing degrees from 93 to 106, which possess

correlation values as high as 0.9 with the signal to noise ratio better
than 4.
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Table 1 Parameters setting in the thin elastic shell flexure model [25]

A 24 =) Uiz o LAY
Hew e Pe 2200-3300 10 kgm™
e 2% 2 P 3360 - kgm™
FRAE L T, 0-150 1 km
A 5e B T. 40 - km
AL L -0.9-0.9 0.01 -
T A E 10" - Pa
WA LL v 0.25 - -

1399



HAHE: HER Marius Hills J& B K 1L B R P8k 5L B

G52y JR) B A 43 AT 7 9 R i TR A A A R x
H BR IF T B B AR M ) Marius Hills & B kil vk
JEEERHAT T e BAR. SRERIZXKBEAR R
() 550 1, /I TR AL JEE R R A ] 220 1 Py S 28 o
P 2 A 3% X IR 523 % 3040 kg m, LAY
Kb 45 H 723 B 2550 kg m™ Pl 490 kg
m, % E % Kiefer Ml 5K 440 kg m™ &5 A
— 3 XM R 4R R Marius Hills Y367 fig L
HREEN L RAHER, X% s T i w2 m
2 N B2 (0 R T i Hh H 528l 2 R AL R 1)
FH P ECE R AR 8 FTow). MR g HLh H i
0.31 MM LSEL, Bt ZRAEAN R 2R

El8 (M4&ARFE) Marius Hills B2 X L AT RERI A RIETE
kit

()R BLBR AT 5 Bea RAR AR, (b) B IRAR A T H 52 P ALK
o

Figure 8 (Color online) Schematic diagram shows the magma

intrusion models for Marius Hills. (a) Shallow solid magma chamber

or sills intrusion; (b) magma fills up the porous regions of the crust.
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Density and lithospheric thickness of the Marius Hills shield
volcano on the Moon
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Marius Hills is a large volcanic complex on the Oceans Procellarum of the lunar nearside. Numerous volcanic
features, including domes, cones, and rilles occur in this region. Due to limitations in lunar remote sensing data, most
previous studies on this region focused on its morphological and geochemical properties but little was known about
the subsurface and interior structures of this volcanic complex. Knowledge of the local crustal density is meaningful
to both determine the composition for this volcanic complex and understand the crustal evolutionary history for this
region. Constraining the lithospheric thickness in this region is helpful to estimate the heat flux at the time of volcanic
loading, which is a crucial parameter to study the thermal evolutionary history of the nearside mantle. Here, we
applied a localized gravity and topography admittance analysis for the Marius Hills region to constraint its crustal
density and lithospheric thickness. The gravity filed is modeled using a thin elastic lithspheric model that considers
both surface and subsurface loads. Localized admittance and correlations spectra are used to constrain these modeled
parameters. The best-fit crustal density in our model is ~3040 kg m™, which is much higher than the average lunar
crustal density as 2550 kg m™, indicating that magma chambers or sills has intruded to the shallow crust and/or that
intrusive magma has filled up the porous subsurface crust. The total volume of basalts emplaced in the Marius Hills
region is ~2.9x10* km®, suggesting that Marius Hills is a major volcanic center in the Oceanus Procellarum. The
best-fit lithospheric thickness of this region is constrained to be as small as ~4 km, indicating that a significant
amount of heat production elements have concentrated in this region during the formation of the volcanic complex.
This result is consistent with the previous spectral studies that heat production elements (such as thorium) are more
abundant in the Oceanus Procellarum.

moon, shield volcano, Marius hills, density, lithospheric thickness
PACS: 96.20.Br, 96.20.Dt, 96.20.Jz, 96.20.-n
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