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Abstract
syncretize gamma-ray Spectrometer data to lunar rocks and meteorolites chemical compostion data. We obtain ternary-diagram approach

The Apollo and LP gamma-ray Spectrometers have gained 10 types of element distributions on lunar surface, through

to build relationships between elements and petrologic types. At the same time, use the syncretized data to plot global petrologic
distributions of mare basalt, plagioclase, KREEP rock and Mg-rich rock on the moon.
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ometer data for 5° squares in Th, Fe compositional space.
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shows  Lunar  Prospector =~ gamma-ray

spectrometer data for 5° squares in Mg, Fe compositional space.
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F 1 KREEP RAZE#HMA UTh K L5
Table 1 U, Th, K content in lunar KREEP samples
e A U( x107%) Th( x107%) K( x107%) SCHRA R

Apollo12 12032/3 ¥4 2.6 9.2 3362 K2
Apollol4 4.8+0.6 17.6 £2.0 5300 + 1000 H1, J1, R1, S1, W1,W2
Apollol4 14163 £f:fh 3.5 13.3 4564 P1
Apollol5 A 2 4.0+1.0 14.5+3.8 7000 +3000 13, R4, RS
Apollol5 B 4 2.1+0.2 7.4+0.8 2600 +600 D1, L3, L1, R4
Apollol5 C 2 1.7+0.3 5.7+0.6 2000 +400 L1, L3, R4, RS
Apollol5 D 4 0.9+0.3 3.4+0.6 1400 +200 13, R2, R4
Apollol6 1F 2 2.24 +0.11 8.8+0.6 2900 +300 K1
Apollol6 1F 2 2.24 +0.11 8.8+0.6 2900 =300 K1
Apollol6 2DB ZH 1.14 £0.05 4.30 £0.12 1590 £110 K1
Apollo16 # KREEP Jifi & 5+3 16 +8 3900 +5100 12
Apollol7 fRfha 1.43 £0.10 5.2+0.3 1500 +500 2
Apollol7 H#xfbst & A 1.36 +0.03 4.99 £0.08 1800 =200 J2
Apollol7 & Th 2 2.3+0.2 8.5+0.8 2700 +700 J2

SCHRSRVE . D1y Drake et al. (1973) ; H1 2k Hubbard et al. (1972); J1 2y Jolliff et al. (1991); J2 JJy Jolliff et al. (1996) ; KI & Korotev
(1994) ; K2 > Korotev (1999 ) ; L1 24 Laul et al. (1988); 12 Jjy Lindstrom (1984 ); 13 Jjy Lindstrom et al. (1988); P1 JJy Papike et al.
(1982); R1 Jy Rose et al. (1972); R2 2}y Ryder (1985) ; R3 5 Ryder and Martinez (1991) ; R4 >4 Ryder and Spudis (1987); R5 >4 Ryder
et al. (1988); S1 2k Scoon (1972); W1 & Winke et al. (1972); W2 iy Willis et al. (1972)
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Fig.4 Petrologic distributions on the Moon ( data from LP gama-ray spectrometer )
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Table 2 Data comparison between Apollo, Luna samples and LP

Fe(wt% ) Mg (wt% ) Th( x10 %)
FE S EE Lp

2 (°) ()

*

LpP Lp

=
i
e
=
i

All 0.69 23.43 12.2 9.2049
Al12 2.45 -23.34 12 13.189
Al4 -3.67 -17.45 8.1 12.528
Al5 26.43 3.65 10.555
Al6 -9 15.5 .3 4.2889
Al7 20.15 30.73 10.6 10. 041
L16 -0.69 56.3 12.9 12.363

.7

.1

.6178
. 6535
. 7861
45

4563
2785
8839

X

1.5391
8.8096
9.5048
5.8835
1
1
1
1.

& o0 oo

.3975
.6769
.2241

[ SR R =l NV, o)}
—_

[ NN S

whNW NN A p=tat
~ oo N

W
>
oo

L20 3.38 56.55 7.7066 .5199 247
124 12.25 62.2 1 8.1354 5.64 . 9473 0.91575

AR Davis(1980) McKay et al. (1991) Korotev(1998)

(VSN SR o)
S == NN~ —~|oy
D o

W= N W Q0O

N

FIE U 8 52 AR AR T, G e B S R e R, 14 -
M8 B A — 0N TE H BRGS0 v L RHK 6 45 12 1 A A
%) & 1 ( Shearer and Papike, 2005) , KREEP &4y #i 7 H 154 A

WL R TR Y, M T BRI b T KR .| /
( Oceanus Procellarum ) I [ 7 ( Mare Imbrium) X, X 5
Lawrence et al. , (2000) } Korotev (1998) HIWF9% 45 HFAH— y = 0.3934x + 5.8492
B, 2005 5. 8% MM IS, KR AL 5 17% A AIX, 1% ’ B =0.2300

S AAE IR 1 J1 BRUE TR, 75 T3 0 U D08, A7 — 7 ’
B4 °

LP 4@

0 5 10 15 20
Fe(%)
4 g

1Y Apollo 1 Luna 2% ffi 5 Fe Mg, Th iy 5 it & ] *
LP ECRRT L (32 1) X BRBR AR R L S, 8 1 /

HRARIE Sc, Th 2 E A1 LP R I 2 ] ) 56 2, B2 &g ¢+ .
HRIEHE Th >4.963 x107°( =~5.0 x 10 ") A, iy KREEP %+ il
(M X . AR Sa, Fe ST LP FR00 04 2 ] (1 X 3 . ¥ = 0.8892x + 2.9768
B SRS Fe <8.2% i, Ry #HC 4 4 X, 1T Fe >8.2% &= 0. 58
ol KA A X L B L S0 ] 3 1 43 A ’, ; ) : .
6, Mg (%)

St ECIE 4 R 6, 7T LUK B, — 10 2 R e .
K AHC I 1 % A K A0 L. A2 (Mare Australe) ,
F BRIy $38.9°,E93.0°, (8] 4 WL I A4 X, T
1 6 I X ARHE 40, AU 4 ELST (0363 A BRE T
LRI SMTHHAE . 76 F BRTS T 97857 (Mare Ingenii) , H BR
S BT Hy $33.7° 163, 5°, [ 4 K B KB 14K,
TP 6 9 % K40 A 1K FUR 2 AL 1 JLAS 24, MO A 7 1 ok
B HRRE G 10 H BR 2T A (6] 15 H 3RS T MO T 1 1

B 0 5 10 15
Th(X 10°°)

LP $#m

10 4

LP ¥4
&3 [N} =N (@3} (o]

y = 0.645x + 1.738
R = 0.4751

K5 Apollo #1 Luna 3 ifi &5 Fe(a) Mg(b) .Th(c) & &
5 LP Hdli B oA 14

(1) HER b F B0 L FRHE . H e mn | % Fig.5  Scattergram shows the relations of Fe (a), Mg
M EE A — AR e, 2 B 7 M H 1 X, B4y (b), Th (c¢) contents on the Apollo, Luna landing sites
A4 A BRI $30° ~N60°, W90° ~F60°fig A HRiE i<k, ond L data

5 &g



EREFE. ARk @B o ER G 4F4E: LT Lunar Prospector( LP) fin 2 4 £ 15 SR | 3 69 BUIR 1173

-180 -150 -120 =90 -60 =30 0

+30 +60 +90 +120 +150 +180

-180 -150 -120 =90 =30 0

Bl6 Hdatiib )5 iy A BRoa £ 2R A

Fig.6  Petrologic distributions on the Moon after data revised
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