FHAM W

IE A S E M X M BRI
K BRI 5

i 4. AR

28 L YD
RGO MR e
B g R f. HOERBIEAEE

—O—+tENAH



PEMEAFE (RX) FEFMIERE AR

ANFEEFE: AN 230 2 A0S0 (L5 R X
HuJFURFALE S H SRR 7E), A NAEIR R ZIMHITE T N, £ E R
R GRBD B A IR S ST BEAT AE 5 AR T AR R BCR o 18
SRR R AR A AN C R R BB S I AR, X8
56 B AL F B A SN B2 CAE SR IR S

A NPT AW 2 L AR SO B BEARTEEM ARG, W

AT, ISR ARSE ey = 2 RE R TR AR R

=S AR (=

H 3 £ H H



e

S AESRRER A TR “%7 . “9%7 . “Rl” =2 ESRT N ERE
—&, ¥ 2017 4 11 AAEEFCE RS, &&ArHY) 2kg HEE, BT BR4
SRR BE T BT AORE o AN SO T 20 0 RE RS A0 [l X b M RS s
177 0 W, BT BRER IO IR A A b ARy skl 2 1 R SR e e A
g 2 pUCE BT BT T BURN-IR AR R A . AR 5 DU A FE X R
an B EEAEL, KRB E 7RG X H s JBRE . BMERAR SR, Nk TS
IR SEtFE it T 2 2% .

1k 0k T AU B XA T ) BRIE T AR DGR S 2 a8 s L B, TR 29 55000km?,
5 16 b 57 A 2 R S RHZ L X HEAT T 1:100 7 M T E B A i X KI5 8 Tm AT Em
P FE L b BT G - Hiesinger 55 ¥ a3 v 38 [ 1V 04 K iZ 4 X K1 432 P58 11 P10
P AL BTG 38 T8 ol UK /IN- AR A R SRR IR E HL AR R 2009 3.44Ga H1 1.33Ga.
SR H BTy XS i X BRI 5 AR R AR B IR p LB DX, B Bl X AR 0 1Y
b TR RFAE A H SRR DA 2B AR

AT KAGUYA ¥ [eisi il fE 7GR XA ou R F A R 54
Lot AR, BB R X R 7 AR T, IR R R SR N R A A
SEFER P A H g 2 s ook AT TS, #EH 2008 hm BRARBRHRE
A X IEm AR AR Pk g X 05« Eam HIRER = 8k H i 2 50A A Eom
WARER Bk H g 2 ulls . @ B Koo R & &b, 7RSO Bt X 1R H
— I R AR AR AR ) W X e A, — I R AR R ER i X s A
A—Hk S EFA.

FEGEG 3 B MRS il X T SR PR BRI 2RAIL b, ASSCRAE 1 30 Bl X PE B
TEOMARRARER H 3, ZREB E NP IRER 3 A SORADAE Bl X b Jo 47 % 5 01 5
AL EE 5 DMEE G XAEAT LB, M BRE 1 ARG X T S E kLA . RS
FERE, FEE R X VG E N R EZ)0N 3-4m, G G X AR ES H SRR A N
2.5-3mo,

REEE: TS KB KAGUYA. HIE. fididt



Abstract

Chang’E 5 is China’s first sample return mission which will launch in late
November, 2017. It is designed to bring about 2kg lunar regolith samples back to the
earth, which will be the only returned sample after Luna-14 and benefits a lot to lunar
research. This paper will analyze the topography of the candidate landing area via
multi-soure remote sensing data. This paper will also divide the main geologic units via
the content of Fe and Ti and the distribution characteristics of craters and carry out the
CFSD method on the main mare basalts units.

The candidate landing area of Chang’E 5 is in the north of Oceanus Procellarum,
near the Mons Rumker, which is a 55,000 km? area. USGS once developed a 1:1 000
000 geologic map in this area. Hiesinger et.al once divided the area into P58 and P10,
and give the dating results of 3.44Ga and 1.33Ga. However, detailed study only be done
in the Rumker area, there are no further study of the geology and the lunar regolith of
the major of Chang’E 5 candidate landing area.

We build the TiO2 and FeO abundance map, color ratio map and optical map in
this area based on KAGUYA data and figure that the mare materials in the candidate
landing area can be divided into seven main geologic units. To constraint the age of the
main mare basalts, we carried out the CFSD methods and figured out that they are bm,
IEm, Exmand Eom units.

Finally, we ensure several physical property of the lunar soils including depth,
grain size distribution and composition through comparing remote sensing data and age
of the candidate landing area with the former Apollo and Luna landing area. We think
the west part of the landing area is ultra-low Ti or low Ti lunar regolith, the east side of
the landing is low or middle Ti lunar regolith. We also give estimate value of the west

and east part of the landing area, which is 3-4m and 2.5-3m.

Key Words: Chang’E 5, Oceanus Procellarum, KAGUYA, Lunar Regolith, Impact
Crater
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I3 B E A ST R AE B[R] o PR $E o BT A AR X A X ) 32 AR
[, BEMEE Tl R 58S GTE A1 5¢ 5 IR E A b X 35 R

Quaide A5FIE I LM o i Rl 25 Y 1 B Ry sl & A3, A
RS2,

(k-D, /DA)DAtan(a)
2

thickness = D)

X thickness fU% HIEEZ, DA UEEGYIER, DeARE T TN SAE E
% (B43) , kIREHH0.86, a fREWMNA (31°) .

43 $EFEEE Day DrrERE

W TSR SR R 2 R R, A IR B EN ER A E
POt E R, R il i TR S L A AR IR e R . Rk A T



SR 2 2 AR S 37

BLHAR R i 20 F B8 i 73 #5808 BGUAR I 3R AT, G H 2 1) 73 H 32 1L 3] 50em 1 NAC
ARG, AEEMH R AKX H R Rt ] felool,

AP ET NAC #idE, 18 H ARCGIS ) CraterHelper 44t 11075 i [X i
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WGk EIA A X A 6] B AR R o b P i S DR A AR AT R, mT A
53K 4.5,

narmal
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{24,)Louambaiy
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0 3 10 15 20 23 30 35 40 0 5 10 1S 20 25 20 35 40
Diameter (m) Diameter (m)

4.5 Regionl. Region3 MXiEHINER-SIEDHIE

W E 4.5 ATUUE H, Regionl Hi X @ fide it B K Z /M T 15m, [ALO
WRBEGIREZKRZ AT 33m, K FEAEEGREZKZANT 15-33m 2 8. %
TG EAS HIEEEIE R B95¢R 0] IAENB! 32, Region] H1[X H 8 E 24N
3-4m.

[FFE AT DA H, Region3 HiX FiEB L T B2 K2 /N T 15m, RS
HAEKZ KT 28m, JEITFHMEHTIEAEKRKZ AT 2.5-3m 2 [0, [Kkn] CAEN
Region3 Hi[X H I E 2]y 2.5-3m.

ARSCGEAEERG X AL 7 7 @25 (85> #2082 50em ) NAC #1%, 4iit 1
ARG NP A 5 SR RO PR I Da A1 Dy, @I H IR
RSN E A o AR T RN R DT SRR, IR 1 AR XK R Y
Guitfl, SFikgERnEK 4.2 s

*42 EEASHUERXSESXEAREEMITE

X HuJs R NAC #1& HIEEE (m)
JG min 1/4 172 3/4 max average

Areal  Regionl  M114382204RC 0.9 2.7 4.5 6.1 345 5.0
Area2  Regionl  MI142658319RC 0.6 1.7 23 3.8 16.9 3.0
Area3  Regionl = M144992169RC 0.9 2.0 3.0 4.6 892 4.6
Area4  Region2  M166215270RC 0.6 1.9 2.6 35 203 3.1
Area5 Region3  M144971839RC 0.5 1.7 23 33 7.4 2.8
Area6  Region3  M144951466LC 0.2 1.6 2.5 3.7 6.3 2.9
Area7  Region4 M160350468RC 0.4 1.2 1.9 3.0 8.1 23




M YN = e A 109

39

U SRR LR REAS DX H 4585 P b o P e AT B B T LAAS B 1 T
ABEERIGEHE (R 4.3 MK 4.6) .

*43 FEHASWEMXEZMERETRREEEMAITHE

Hi5 T HIEEE (m)
min 1/4 1/2 3/4 max average
Regionl 0.6 2.0 29 4.8 89.2 4.0
Region2 0.6 1.9 2.6 3.5 20.3 3.1
Region3 0.2 1.6 2.4 3.5 17.4 29
Region4 04 1.2 1.9 3.0 8.1 2.3
40 .
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(3 4.4\ Di ST 150 0 5 A 80 = 5 B 5 440 5 SR 434 P9,
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BRI LMK FME (B 47 . 76 3.5Ga 2§ PO it s 7 55
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JEREZR M AE R S N bRIE I, Z T 3.7Ga KT e K2 BAA BRI H 3% BEE
il A PRI, 3.5Ga DASK 355 FE Rl A b 1 K0 KA .57 08,

R44 ERASUEMEEEMRATEAFRS RREEMITHE

Hi 5 H T FE (Ga) HEEE (m)
Regionl 3.46 4.0
Region2 1.48 3.1
Region3 1.59 2.9
Region4 1.78 2.3
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]

1.6 1.8 2.0 2.2 24 26 28 30 32 34 36 38 40
FE/ Ga
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Hgil L2 S E T
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4.9 EHASHEMXAFHRAERE (R 10)

IO il X 2 R e ) LAAS 21, Region] K70 4 X BB 06 52 A
AL, P2 015, SHBEEKMFERA N . 7£ Region] PUHEH T3 — kBT
M/, S il B mT LA RIS Bl X R e/ MEL, ~FI9Z08 0.14, 52t
HER B IARAR X, s A A 420705 0.18.
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Region2 3 [X iy T dihiii b, BRI R, (BHEOE A AEE BB, 1
$)%70.16,Region3 1F U Bl X N S SR (13057 7, N2 oK AR AT U 7 =i
PR 22 R ROR, P32 0.17.

BEA B v LA A Bl XA S R R R i Be 22—, BROR LRI HE Regionl
Ny AHRHDCE PR S Regionl IXAHY, P27 0.15, fEALARLNEMIEH 210y
0.14,

MIE 4.8 3 w] DU Bl X 't 2 R i e PO 3t [X 2 A mp £ i i i o T
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N T HEBAU B X 5 AT Bl DX 2 A B s, A SCRMI IR B (L
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Bl 4.10 PMEBMXAFHAERE

AN RN SO T AR R R« I BRY B IXO A i 0t R ) H R A

®45 DIEEMXMRERRAFRAEE

I il Hh J5i 4 g (1) BB R 210 OMAT
Ga pm

Ry %11 3.58-3.85 98 0.145
B[ %7 -12 3.15-3.22 118 0.170
B[ 27 - 14 3.77-3.85 138 0.161
B[ %7 -15 3.28-3.33 61 0.149
R %7 -16 3.77-3.85 153 0.195
Rif s %4 -17 3.5-3.85 79 0.119

HER-16 3.41 85 0.131

HER-17 3.84-4.42/3.62-3.8 77 0.140
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T46 DIEEMXAFHEAE. HEREZEXS

FE X OMAT YIME K42 (um)
B[y 2 -17. HER-16. 20 0.10-0.14 70~90
Bl 2 -11. 15 0.14-0.16 90~110
Fa % -12. 14 0.16-0.18 110~140
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®47 EHASIERRX RREREZEX S

KR OMAT PIMERLAE g Eets (%) R
A <0.10 50-70 4 0.0% /
B 0.10-0.14 70-90 7132 13.0% By %-17, HBR-16. 20
C 0.14-0.16 90-110 10751 19.5% BTy 11, 15
D 0.16-0.18 110-140 26596 48.2% FTyk % 12, 14
E 0.18-0.20 140-200 6002 10.9% F[3 % 16
F 0.20-0.28 >200 4084 7.4% /
G >0.28 / 600 1.1% e MR

AN, A BERX HEXERZEZ 50-70um, B FERXZ) 70-90um, C
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fibu s X S EE A, VORI X H HEIERIAR R ZAE 70-110pum Z[A], 177 A< &6 00 i1
TR SE I AT BT 3G K.

Region2 Fl Region3 #fi[X H AR AR IKIG N, Region2 Hu[X H HEINE R Z
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*48 HEHASWEMXARERNZERAFHAEE

% il i MR R (Ga) BIERAE (um) OMAT
Regionl 3.46 80-100 0.14
Region2 1.48 100-120 0.16
Region3 1.59 110-140 0.17
Region4 1.78 100-120 0.16
= v L <3.4 80-100 0.14

E TG >3.8 120-160 0.18
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4.5 EEPGE

A 55 AT DA o X SRS M . R REIX NAC EdE (50cm/ppx)
I OMAT %04, XU G X H a4y BB FE T T 400, AZmr AR E
BRI

(1) fEREX Regionl. Regiond Hi[X 3= AR ER H 3, Region2 FE A
IREAIRER H 58, Region3 HiIX FZHIRER F 3%, St e 2 RT3, 8
o 1L B X AT B8R B BT K 1L e 2 48 A Tk DX AR VS 7 g T R /b B i M I

(2) EMX Regionl HiIX HE-FI5JEEZ) 4m, Region2 HiX %N 3.1m,
Region3 #i[X )74 2.9m, Regiond Hi[X %N 2.3m, UER] T H IR EHIEK S HBkE
[ B R AR DI, HIEEREAE 3.5Ga 2 AT BB RIS K3, 3.7Ga 2
AT T BSGR) Hb J5T 576K 22 BRI H

(3) H AR B 6 A B Bl /N TR /N o 4005 i X AT DA42 0 2 RO B A
%738 Av By Cv Dy E. Fu G -GIEHUIX, BRI R T A R RAR G
HA S E T 0.0%. 13.0%. 19.5%. 48.2%- 10.9%- 7.4%F1 1.1%, HXFM
BHERAZTEE BN 50-70pum. 70-90um. 90-110um. 110-140pum. 140-200pm Al
KF 200um.
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ELE ZRERE

51 FEZS

ARIHT KAGUYA . LRO SEH I a5 3R B 528 80 - U E0E A 22 0t Bl
S VAR Bl DXOH BEAE i BORE, 0 8 0% T 40U il DX b 5 ke AiE B H S3Rs It 14T 1 1
Foo AW EEGRWT:

(1) FHRERE X AT 174 Regionl (Iom) « Region2 (IEm) . Region3 (Eom)
Regiond (Exm) S5 LN ) o 75 U5 580, I g He 70 i N IR BRAIR
ERARER R ol IRERIRARER Pk Xl . PSR A s . IR B X
BB LA M E RGOS = EE A i 2 U 5 b 5T A Rl
3.46Ga. 1.48Ga. 1.59Ga #1 1.78Ga.

(2) MRSE TR X 2 s 305 s B I ) S sl e o i 300 ik X ) 9K
AN 2D M 3.46Ga TT4R, 1.48Ga A B MR, FFEEMS[AKCIL 1.98Ga, FH A H 7>
WA i s FAE A — HK L S it . Regionl X H g 2 3la T 2mEA T
MR, JEIAEE K, Region3 X i 2 s T2 BEmi Ak 11 5% fi b i, J§ 4
JUt2K, Wh 2 R FEEb 2 s 2 o B2 B /N TR R T . IR 2 f R i ] X
B AT RETE i T e RN I A X s 2 b, T B th A i 2 A R R i
7 ¥ 2 e AT REANE R A SR dR m it iz B

(3) FERX A BRIy FEZR R T MRIEE S B, Regionl. Regiond Hi[X
REWAREK HHE, Region3 £ R & HREKH .

(4) ERIX HEEREE . &R S5 AT B UIAR S, 3R B A e 1
KRN, 458 5 P55 B AR U4 1 RT3 K, 3.5Ga 2 Fi ) 198 )5 R ol 4 73 K3 i B e
Regionl Hi[X H 3% JE 2] 4.0m, Region2 Hi[X HIEEEZ) 3.1m, Region3 Hh[X 1%
JEJEZ) 2.9m, Regiond Hu[X FIEJEEL) 2.3m. 401 B HIERIAE A THE TG B U
EREX XN AL B C. D E. Fo G &G, JEAR 0 5 2] 0.0%. 13.0%-
19.5%-. 48.2%-. 10.9%. 7.4%#1 1.1%.
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