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Abstract Crater is the most typical geologic unit on the lunar surface. As the outer part of a crater, the ejecta often occurs even
beyond ten crater diameters, which makes it one of the most important features during lunar geologic mapping. By using of the lunar
orbiter laser altimeter ( LOLA) data, wide-angle camera ( WAC) images and narrow-angle camera ( NAC) images in Lunar
Reconnaissance Orbiter (LRQ) mission and Clementine UVVIS multispectral data, we studied the 31km in diameter crater Kepler
which locates in the nearside mare region and 30km in diameter crater Necho which locates in the farside land region, both of them
belong to Copernican. Copemican crater ejecta can be divided into three faces, which are continuous ejecta deposits ( CE),
discontinuous ejecta deposits (DE) and crater ray (CR). CE is distributed in a max distance of about 2. 6 radii. DE is distributed in
a max distance of almost 11 radii, and CR is distributed in a max distance of about 29 radii. This paper stresses the significance of the
combination of multi-source data in recognizing the ejecta deposits. Multi-source data are used in mapping the ejecta of crater Kepler
and crater Necho. The asymmetric distributions of these two craters’ ejecta indicate that they were formed in an oblique impact
respectively.

Key words Moon; Crater Kepler; Crater Necho; Crater ejecta; Crater ray
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Fig. 1 Locations of crater Kepler and crater Necho on the moon

3980 -3077 -2175 -1248 -345 581 1483 2436

- - -

[ 2 Kepler X3 ( /) Fil Necho 3 X3 ( £7) #Y) DEM
Fig. 2

AT UL, Necho G ALY H Ffi it DB 500N 2%, il
U AL & TSR AN A ke 42 i 1 o D iR A RS I s
(Gifford et al. , 1979) . TiXfT Necho B fiy4s X 4E#% , H gl
BeA WD) R -

Kepler Hi{ fil Necho T #4 & 8 (4 J& 20 4 4% iy i < o, (1
Kepler 37 J& [l % #2730, 1fii Necho 5[5 (14 7 i DX S84 47
SR AN A AR, N DEM & Ha] LU0 s 14 2 43 o 30 4%
A7, T X L1 22 5 0] e 52 M E006 50 1 43 A (181 2) . 30km

DEM around crater Kepler (left) and crater Necho (right)

JEATI AR ST BR T ] i s Do B0 52 A i bk U Y AR
S, A Kepler 350 Fl1 Necho 377 i AR #8892 19 H k4 5 bt
S

3 BdwAiik
3.1 g
ACSCHH I T 92 5 BRI KT 3509 TE A6 KHLECER



56

x1 AXFRYEIE

Acta Petrologica Sinica %% %4 2015, 32(1)

Table 1 Data used in this study
BE Boggen BAERS
LRO WAC WAC_morphology_globe_June2013_dd0_100m
LOLA LDEM_512_00N_45N_270_360 .LDEM_512_45S_00S_270_360
ui03n303 | ui03n309, vi03n315, wid3n321 | vi03n327, vi03n333, wi03n339, vi03s303, wi03s309, ui03s315 .
Kepler Clementine ui03s321 , ui03s327 | ui03s333 . ui03s339, uilOn303, uilOn309, uilOn315, uilOn321, wilOn327. uilOn333 .
UVVIS uil0On339  uil70303 | uil7n309, wil7n315, uil7n321, uil7n327 , uil7n333, uil7n339, ui24n303 | ui24n309
ui24n315 (ui24n321 ,ui24n327 ,ui24n333 (ui24n339
LRO NAC M104762819LC, M104762819RC, M1157991366RC, M1157991366LC, M1154464241LC . M1154464241RC ,
M1103809714LC \M1114412298RC ;M1119100472RC
LRO WAC WAC_morphology_globe_June2013_dd0_100m
LOLA LDEM_512_00N_45N_090_180 ,LDEM_512_45S_00S_090_180
ui03n111 ,ui03n117 ,0i03n123 ,ui03n129 (1i03n135 ,ui03nl \ui03n147 (ui03n153 ,ui03s111 103117 Lui03s123 |
Necho Clementine 1ui035129 | vi03s135, wi03s141, ui03s147 | ui03s153 |, ui03s159 . wilOnl123, uilOnl29 ., uwilOnl135, wilOnl4l
UVVIS uilOnl47 | uilOnl53 | uilOnl59, uilOsI11, uil0s117, uil0s123, uil0s129, uil0s135, uil7nl123  uil7nl29,
uil7nl35, uil7nl41 | uil7nl47, uil7nl153, wl7slll, uil7s117, uil7s123, uil7s129, uil7s135. ui24nl23
ui24nl129 ui24nl35 ui24nl41 .ui24nl47 ui24nl53 ,ui24nl159
LRO NAC M1343746421L.C \M149696735LC , M180329705RC

Y50 7 158 & JE B (Robinson et al. , 2010) , 853k 8 fip.//
pdsimage?2. wr. usgs. gov/pub/pigpen/moon/LROC/ wac_mosaic
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%5 LRO " AL R &, Bt B TR B S ik
R

4 BRI S UUAR A 4y R B AR o A AR AR IS
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MRS R E - EER AR IR ERE
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F%7 100Myr )3k 5% 6 6 ] 3 7= £ B8 A + (Morris,
1978) o i AR BE A AT LAY A Tl o 4 % 0 0 S0 0 AR ik
TR 43, TE % S U AR My 3R A7 22 BT 22 X338 0 49 538 3 38 g
B R G E AT LA R AR B 4R AR 981 i 3 1 B P AR W T 5
A, o) — B o 3 1 7 A A S B AR R R A R
B, ELB BB ) BT LA (Rl oy 2

KT HRAEAR ZHMIEHR, B¥ LK 1,/Fe0 i (Morrs,
1976, 1978) #1962 B34 & (Lucey et al. , 2000), Lucey et
al. (2000) F¥ & KRB 6% I IR 315 2 A o BBV 7 i (X
ERT R ESE, et EE T S REE M RRE, B
EREA, OMAT f3HEARINT .

3
0MAT=\/(R750—960)2+(%5£_)’0) (n
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R RANB KN 750nm M SETE— S onERk K A i & 5t
HE, Ryso FrR I O 950nm FOE7E — R Te Bl K 8 P 8 S 5
% il v, £ Clementine £ JE I F 1 H 4154 0. 08 F0
1.19, OMAT {H# KRR L BICE KU AR B E, T BBt 8]
B, AT HREIGBIRF] Kepler HL 71 Necho HLIK 4 UL
ATk, AU R T F A Clementine £ GG 5B IHHE T
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4.1 EEREHTAMERRRBEDHRNA
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Fig.4 Clementine 750nm reflectance image is overlaied on OMAT image
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7£ LRO FEAMEYIZRE I (& 3-bl) BRG], B B R
7 BT E IS 0 4 A R, A BB BT A B
FE, XS B KEA SR A BT RERBERES
H K, Necho HLI i 5 A B M K AT RN EE LR R
B2, H{UREZGERCFRETRNBHY S FE
R X ISR A, (B A i KA #,

5 LRO FEAMHNLRIE B AR[E, 7E Clementine 750nm 5t
REGE L, LSRR X H Kepler 1 ( & 3-a2) 3£ A B
H1IX ) Necho Hi (B 3-b2) %% 2 B W M 0O IR S UURR 43 A5 , 4
XNTHEREMAR, AAERNR TR, 3F Kepler i, K
AT LRO AR E P EMH 8, KEAZ5SEEE
BB A B X REY UL BGREIR R 25 , B 54l 37 M sth 2 17
¥k, 5SHEHEEYTRS SR BREER A K. Necho I
MRS TR EAEME RS, XI5 B FrAb 8 et
B IEH K (Gifford et al. , 1979) , KBS HEER,
KRB FEILER S King EE MBS QT EXE, B
MBBRRSIIHT, Necho FIIB ST YB35 76 1 1, 729 Necho 31
HARLRR,

AT REFEERDE R LGN B TS H, 3
OMAT BRI T AR EME, VoL RBERTTUES,
Kepler 47, (B 3-a3 ) #1 Necho i ( B 3-b3) # i PN ) B 0 Ik 5t
TURHER LA A% TH BB ERA OMAT (i, B EIIR I

HRYEMH, LR, ERTENE, WM
A LTSRSy OMAT {EiR ,3X 5 Lucey et al. (2000) (4
A—2, BINEE ST 4T 91 OMAT 443 5 Clementine
750nm AT RZGAL ERALEFEFNEWR, ETRH.
SR Kepler 3 /Y% 55 56 520 7E OMAT [®] ¥4 7 Clementine
750nm RETHRER EHE,

H Y55 Clementine Y61l 52 51 58 15 F1 OMAT 5%
BRI, T UE —FEEBMENR, B4 % Clementine
750nm JEHE R ST RE R B M OMAT 42 L, FHar & i
FEHMERE, LA MAERANRENESR. TUE
BLEMEMREAUERE B T YiME S A S,
MR A LGRB B LI A TRAE. Mh, BINE R BRE
B iRn b T EETINIIER AR, AT LIRS ST R FU
L1 3 S
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Fig.5 The continuous ejecta deposits (CE) and discontinuous

ejecta deposits (DE) of crater Kepler
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BT LRO 248, 78 A i KI5k 72 A i K b 17 S e 7R
BB SUR A T B A A Clementine YIS 5% F1 OMAT 45,
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Kepler JU#ELEM T UTARMR T i EHTSH 2.4 D ERTEEZH,
i Necho HifE 2. 6 TMERIEEZ A, ZR B/, M FAESE
WA LA, Necho JIHI /T FIEBI L Kepler JUE X, A& N

F 2 Kepler 51 Necho H & 1R M 5h i1 R BN o0 Y BB
BERES¥REZE
Table 2  Distances from crater center to ejecta facies’ outer

boundary of crater Kepler and crater Necho and their ratio to

crater radius

Kepler Necho
BB CE DE CR CE DE CR
BKPEES (i :km) 37.5 108.0 422.4 38.9 162.3 430.5
BREESEZEL 24 7.0 27.3 2.6 10.8 28.7
B/NEE (847 km)  17.5 525 162.8 20.3 63.9 185.8
B/NEBE SRR 1.1 3.4 10.5 1.4 4.3 12.4

L4310 8 M ERBEZHN, MEHNL 15 7.0 NEEE
Bz, ZEE] Kepler $i k. Necho H{ £ B K lkm, XM EF
ATRESE K, Kepler FURRH LR KIET 27. 3 AR,
AL TR TSI 5B s Necho SRR ST BURIE 7] El5k 28. 7 4%
R A THEGHAR. X TEHEBENY, TRERXSR
BB BB /N3 A BE S, Necho i B9 #B KX F Kepler 5, Ho 4y
FHEARB KT Kepler TS #1407 HH

s ik
5.1 SHREBRSASELARHY

8ot 50 B R R R ol A R R A ML TR R B
JCAE AR AT , 2 7 3R 4 BT S o S T sk 2 AR 43, I
St FHEG UL RN Y AT (R R A 7 R E R
X F R g KIS AT Y, B AU LA R
BT PRI L R, T it X B3 5 5T AL DR FE AR AL
KR REHREA R LERIR SIS A Y, H M TR
EHE.

ABEG SR A RB TR Z B PRR T8
SRS RAERL TR A, LA B BB 10 35 s 46 Y B0 T R BT A
#O5A L BERA T AR EEY AL OnEE
F &G R R /N B TS s QR4 T R
HEEETEJE (Lucey et al. , 2006) o BT TE™AEMMMALTHE
25 100Myr B WA 5 it (A ( Mormis, 1978) , BRL AT LAFI A AL
BBORRBIF RN A RETT, X TR G RS8R 5
HAEEENL,

RS RABEIEHRF , Lucey et al. (2000) 2 Hi B2
PABE (OMAT) & FAE I B I J7 8, RE S R i IX 43 R T
A B A 2, A OUE T A we s X, i B2 A il IX 8
Fo Xt F T v B9 18 o 5T %3 4T 40, OMAT iR B R 5
Clementine Z2 Y65 o 750nm BOETE S REBRE
KREE T NHh 5L, IR B E A BRCR . MEAh, 7 X P AT AR K
AFEAEHITAIE, B PRV RIS E N B
HEMRSERISERN T ER .. Wit 746 A SRbFOREE b &
BT 2R A R G I Y 21
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Fig. 6 The three ejecta deposits facies of crater Kepler (left) and crater Necho (right)
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