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What to do

Scientific Goals of This Work:
Magmatism and Plate Tectonics in
Mantle Convection?
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(Too) Brief Summary of Our
Technical Development
1. Plate Tectonics on Earth
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1-D radial structure of present Moon’s interior

i

0 1_ 5 _
W mantle
200 f :
partial melt :
Vv \" :
400 s P : mﬁ/ﬂmd outer core \
» - . i d »} { )
R gE@solid inner corel)
600 P .’/ |
> PIER 1 RTHEE Ellal|
.C
1000
o)
©
1200 R = 480 km

YO [ fwmoutercore from Weber et al. (2011)

1600

0 2 4 6 8 10 2 4 6 8 10
velocity (km/s) density (g/cm?)

3 Small core — very thick mantle

3 Presence of (partially) molten regions in lunar interior
— not thoroughly cooled down (despite its small size?)
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Historx of magmatism on Moon

Ages of erupted lavas estimated from “crater counting”
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O Magma eruption globally ceased at 2.5-3.0 Ga
a In PKT, eruption continued until ~ 1.5 Ga

a Mare volcanism was active by ~ 4.35 Ga (from lunar meteorite)

Long-lived (~ 2 Gy) magmatism (at least locally at PKT)
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Changes in Moon’s radius Scontraction!

Lobate scarps HIRDE
S s

= surface expressions of shallow thrusts

B , 'Fﬁ;. ‘b »,-"_";f AH?_

>lobate scarps 58

crosscut of impact craters ! o
(Watters et al., 2010)

a small spatial scales (relief of < 100 m; length of < O(10%) km)

O some scarps are formed after small cratering events
— these scarps are young (< 1 billion years old)
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Changes in Moon’s radius Scontraction!

Distribution of lobate scarps on

Moon

30°N A2 Sk S S e A 3oeN

OO

>lobate scarps 9%

30°5 g Sl e o SlGe SR s ) Y 30°S

~ 60°S

(Watters et al., 2010)

0 globally distributed (on farside/nearside, high/low latitudes)

a lacking in large-scale ones (such as those in Mercury or Mars)

Late-stage global contraction (only < 1 km in radius)
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Changes in Moon’'s radius (expansion)

Linear gravity anomalies (Andrews-Hanna et al., 2013)
B Bouguer gradient (T

hh’

Q caused by tabular
intrusions of dense
igneous rocks

0
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20 1 distributed globally
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> #HA DR
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a formed after South-
Pole Aitken impact

(12))
-30°} » b 3 formed before Cri-
w0 B 5 sium impact ((4))

0° 60° 120° 180°

240° 300°  360°

Early-stage global expansion (up to ~ 5 km, ~ 3.8 Ga)
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Moon: its enigmatic thermal evolution

BIREWABELOERE L E >TVWE LS

a FIEAICEAR (R K ~ 5 km). ETDRRICT K b I M7
(<1 km) UXH#aE

2 8 (mare) DKBGEEID 40 BFLL LRI LIBT Y. BFA
HYIC 1EH0 15 {REERT & THidie

O REWEB A KEIZS AT Procellarum KREEP Terrane
= BOBELDORHE (PKT) B A OFRMAICFE

0 40 {8 ~35 RERILRIC D H BB Ditm N E X

.. BORECIZEE (BEEE) RBFDBEIE TIX7RLN?
A NSVENTIEEZTDITAAET > TR
O FEISEEN LA > =BFEE H o 727

BEHRIETHESHMEKOER - BOER 2019 &£ 10 B 15 H - slide 24




R &L

(Too) Brief Summary of Our Struggle
2. Magmatism and Thermal evolution
of Moon
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