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1) Heggy et al., Bulk composition of regolith fines on lunar crater floors: Initial investigation by LRO/Mini -RF, EPSL, 2020.
2) Cano et al., Distinct oxygen isotope compositions of the Earth and Moon, Nature, 2020.

3) Locketal., The Origin of the Moon Within a Terrestrial Synestia , JGR Planets, 2018.
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Exosphere/lonosphere
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Lunar Radi Na emissions Credit: NASA

* Needham, D., et al., Lunar volcanism produced a transient atmosphere around the ancient Moon , Earth and Planetary Science Letters, Nov. 2017.
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1) Zhuetal., Are the Moon's Nearside Z-arside Asymmetries the Result of a Giant Impact? , JGR Planets, May 2019.
2) Quillen, A.C., Near/far side asymmetry in the tidally heated Moon , Icarus, 329, 182-196, Sept. 2019.
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Mojzsis, S.J. et al., Onset of Giant Planet Migration before 4480 Million Years Ago, The Astrophysical Journal, Aug. 2019.
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South Pole - Aitken basin
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1) Hemingway & Tikoo, Lunar Swirl Morphology Constrains the Geometry, Magnetization, and

Origins of Lunar Magnetic Anomalies, JGR Planets, Aug. 2018. Reiner Gamma lunar swirl complex,
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3) Glotch et al.,, Formation of lunar swirls by magnetic field standoff of the solar wind, Nature
Comm., 2014.
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1. Lunar Magma Ocean (LMO)
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Formation of pyroclastic deposits Formation of mare basalt
(local process) (regional process)
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Estimated Composition of Crust and Mantle

(Percent by Weight) -—————_______
Element <_  Earth Moon >
Oxygen T e R 447
Silicon 22.1 225
Magnesium 21.9 20.3
Iron 6.0 8.2
Calcium 2.3 20
Aluminum 2.1 1.9
Sodium <| <|
Titanium <| <|

Compound

silica

alumina

lime

iron(1l} oxide
magnesia
titanium dioxide
sodium oxide

Total

Composition (wt %)
Maria H Ighlands
4545 T iB5%
14.9% 24.0%
11.8% 15.9%
14.1% 5.9%
8.2% T7.5%
3.9% 0.6%
0.6% 0.6%
99.9% 100.0%

Taylor, S.R., 1975, Lunar Science: a Post -Apollo View, Oxford: Pergamon Press, p. 64. ISBN 978-0080182742.
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Papike et al., Ch. 5 Lunar Minerals in
Lunar Sourcebook , 1991, Ed. Cambridge
Univ. Press.
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Ca, Mn, Mg, Al
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