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5“gmparison of PKT and SPA Regions of the
Moon Revealed Through KGUYA GRS
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Main Detector
= HP-Ge(Eurisys Measures)
Anti-Coincidence Detector

= Plastic Scintillator(BICRON)
= BGO (BICRON))

% Global mapping of
O, Mg, Al Si, Ca, Ti, Fe, and H

Radiator Hasebe et al., 2009, JPS
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Comparison with missions in the past

Kaguya Ge ®65 x 77 BGO+PS on SC body
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Counting Rate (Arbitrary Unit)

Evidence of
Excellent
|dentification

Counts /mun / keV

Fitting analyses of gamma-ray lines
in the energy spectra of KGRS from
U at 1765 keV and

Th from 2615 keV.
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N. Yamashita et al., 2010 (GRL) — e “"' U ppm
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Methodology

Comparison among Procellarum and
South Pole Aitken Basin Regions

< Comparative analysis among lunar geology and Kaguya
elemental information >

rAefine regions of scientific interest

Ex@Compile of Apollo-based stratigraphic information of
sites

3. Compile elemental information of sites of the scientific
interest

4. Perform comparative analysis among the stratigraphic
and elemental information (i.e. cookie cut out)

5. Interpret surface evolution through time
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An ArcView lunar GIS mapping system introduced.
Planetary GIS-Interactive Map Analysis Program: PGIMAP

EUSGS

Moon General Image Viewer,

NASA Lunar Science Forum 2010_KJKim



information of the Moon

Period
1 4.5-~4.0 GA  Period of heavy bombardment

Period of Late Heavy Bombardment
2 ~3.9-~3.7GA (~3.9-~3.7 GA), including possible period
of impact catastrophism

Post late heavy bombardment, mare volcanism
(~<3.7 GA)
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GIS based geologic map
Wilhelms and McCauley, 1971; Wilhelms and El-Baz, 1977; Scott et al.,

1977; Stuart-Alexander, 1978; Lucchitta, 1978; Wilhelms et al., 1979.

i ;| Stage 3; <3.5 Ga

Stage 3
<3.5Ga

IMBRIAN SYSTEM
" ) L. ‘ . | Stage 2
: e -] 35Ga-3.9Ga

Map units
1 CC, Cc1, Cc2, Ccc, CEch, CEci, CEd, Cehf,
Cf, Cld, Cp, Csc, Ec, Ecc, Eld, EIm, Elph, E
m, Emd, Emp, Esc, Ic, Ic2, Icc, lcc2, Ics, Id,
Ifc, Im, Im1, Im2, Imd, Ip2, Irc, Isc, It

2 la, lal, lap, Ic1, Icc1, Ich, Ici, Ico, If, Ig, Ih, Ih
e, Ihf, Ihp, lic, Inbl, Infp, Inp, Int, loc, lohi, lo
hn, loho, lohs, loht, lom, lork, lorm, Ip, Ip1, |
plt, IpDNbm, IpNcl, IpNg, IpNI, IpNt

3 Nb, Nbc, Nbh, Nbl, Nbm, Nc, Ncc, Nhb, Nhs
c, Nj, Np, NpNbm, NpNbr, NpNhf, NpNt, Np
nt, Nsc, Nt, Ntp, pbr, plc, plc1, plc2, plc3, plc
h, plci, plj, pl1, plp, plr, pNb, pNbm, pNbr, p




(@ Our approach to investigate
N ¢surface evolution of the Moon through time
— Apollo-based stratigraphy (3 stages) vs KGRS




K. J. Kim et al. 2010 (LPSC) and prep.
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K over time
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activities
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Comparison of K and Th

Similar ratio to those in lunar samples and meteorites.

S. Kobayashi et al. 2010, =324 =2
Space Sci. Rev

Ot * ApolioK[ppm]

—— M¥ (K [ppm])

K (ppm) Kaguya GRS

- - ME (K [ppm])

Th (ppm) Kaguya GRS

Good correlation among K, Th and U
concentrations in the lunar surface :

These show global values for K/Th and
U/Th. These three elements behave similarly
during melting and crystallization in magma.
It shows that the Moon is clearly depleted in
volatile elements such as K.

The K/Th rat/o is about 360 ln the Moon
compared >

KITh

Th (ppm)
Terrestrial Weathering
6000
5000 - A + Granodiorite (Nesbitt
‘ A, and Markovics, 1997)
4000 0 Basalt (Daux et al.,
: 1994)
B
L o,0 0o 4 m Basalt (Nesbitt and
2000 ™ s O A Wilson, 1992)
1000 o= .- & ~D: - t A Patino et al. (2003)
01 — EEE Ay
50.00 70.00 90.00
CIA G. Taylor 2005 (LPSC)

KIMh=5500

+ Moon
>Moon (500-km)

G. Taylor et al., 2007 (JGR
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Comparison of K, Th, and U

between KGRS and Apollo samples

Apollo Th, U, &K
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Data from Lucey et al., 2006
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Topography
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The South Pole Aitken Basin
has not changed significantly
since the formation.

Is the new information of our
study important?

Near side Far side

Bouguer gravity anomaly map from SGM90d. Units are mGal.

Total magnetic field strength, n'T N. Namiki et al., 2010, Science
Lunar Prospector: Electron reflectometer




Is Procellarum an Impact Basin
[Cadogon (1974) & (Whitaker (1981)] ?

Procellarum Basin
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Summary

» Global maps of U, Th and K show has not
changed much since its formation similar to other
part of the Moon except Procellarum.

» The Is distinct from the rest of the
Moon because of its geologic history (impact ?).

» Further investigations of the evolution of lunar
surface will continue using additional Kaguya
data both elemental and geophysical data.

» Multi perspectives from all existing mission data
will be beneficial to pin down the surface
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