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Crater Size-Frequency Distribution Measurements and
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Abstract: Impact cratering is an important process in planet formation and surface modification. It creats impact craters on the
surface, which records and reveals the geological history of the planet. It is known that the younger a surface is, the less
amount and smaller diameters the craters on that surface are. Therefore, model ages of a surface region of a solid celestial body
can be estimated by measuring the crater size-frequency distribution. We summarized the principles and its application,and ap-
plied the method to the age determination of Sinus Iridum on the Moon using images obtained by Lunar Reconnaissance Orbiter
Wide Angle Camera. Our results show that this region has three main geological units with model ages of 3. 33 Ga, 3. 21 Ga and
2. 60 Ga, respectively.
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FE A AT P [ 2 2R 2 4R 19671976 4R ], 52 [
Apollob I FF R Luna 3181 3 A BR LR [BIAE 5
25 382 kg(Harland, 2008). 1/ 33t % 33X $E AL 5 BE AT
SRPE [RASE 28 2 4F » AT AR ) 3Kk 3R T 7 43 IX S i) 4
XFAEIE. B A RS B O PR [R5 2R AR IR 1 H 2 X I
TR ARAR /N o AUy BR800 i A i a5 BRI STk 2
it 4 H i FE A ZE 3R (Stoffler and Ryder,2001).
(3) 4 15 b 18 7 2 1 R L (crater degradation sta-
ges) 9T, 1ZJT M Boyce et al. (1974) & 1, K2
T T () e 0 A2 {2 b R R sy 1% D L ) D i o
U AT DX 2 (AR X BT 2  SE M REUER. (H2
Tl A A1 20 b S R AT LA SE e H sk o o Y e
TN THIS AN [7] 9 b 5T SR 5T AT REAS AT AT LGP, AL
T AL A2 4 45 S 9 nT 5E . 3552 I, Burgess and
Turner(1998) FIFH *° Ar-*° Ar 351 H Bk A A R 5 i
AT WO [R) 67 26 7 4 1Y 25 R 3R B A 4 i o
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WA A 42, I 4T T — & H14& IE (Hartmann,
1966; Neukum et al., 1972; Neukum ez al.,
1975a;Neukum and Kénig, 1976 ; Hartmann, 1977
Neukum and Ivanov, 1994; Hartmann and Neu-
kum, 2001; Neukum ez al.. 2001; Hartmann,
2005). Neukum et al. (1975 H KBTI EHE —
AR B 45 5 5 A BROE A R Al 0 TR TR 2R AR
AAZS A LhARAT H 3k 2 1 4 x5 B =48 8 19 J7 k.
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kum and Ivanov, 1994; Ivanov et al. » 2002; Hart-
mann,2005) , $& T H RGO 2 PR A
£k . Hartmann 3 5 5T 77 22 oK % (A #R HPE) i
Neukum #5707 K s B (HFR NPF).
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DT T g PR R ge A R T Bk i 5T
PR PR PR B TARIE 2 3. 4 Ga ) H iE R
T T YU B AR — PR A I 0 HRIA T

logNy =— 2. 616 — 3. 82logD:. ,
0. 3 km<CD; <1. 41 km.

logNy =— 2. 920 — 1. 80logD;. ,
1. 41 km<ZD; <64 km.

logNy =— 2. 198 — 2. 20logD;. ,
Dy >64 km. (2)
s Ny ot i B4R 9 [N i o Dot 22, s 0h
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T AR Y T P o I 28 B iR 3 1) —
RS AEMORE T Y% B R K, LR THr
TV B o o 7 i A e o e A A S5 T AR
P AT DL 84 o DB SR DRSS . I I3RS 1Y
RIS RB AR A R 1Y B SL 4R IS (Hartmann, 1984;
Hartmann and Gaskell,1997). [ itt.. HPF H#EfEH
SR T 1 A 3K B A0SR 2 ) IX sl e 1.
1.1.2 Neukum EHITF R HE Neukum fEH
G AR S HPF AN, Hoz J— A 2005 #&
kIt AR D 5 2 BUE G HURR N Z (8]
i 9¢ 2. Neukum and Ivanov(1994) [ 25 = B, 1F
JIT AT AT AR A T4 o DT B — R0 A DU ) B
FEL A H 3K AN [ i J57 B G 75 AN ] H 35K g sl s 393 1)
YU AR B e T2 AR T RUAE [R] 1, B4 o
Hr= 2R sk ECEL A B[R]k 37 P Neukum 31 FH — 2%
B2 SR LA AR 1 Ga B9 H g XU 4R 15 1) H BR
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ZIA TR

& 1 Neukum 3ZFH I F iK1 Z 2 (Neukum et al. , 2001)
Table 1 Coefficients in NPF (Neukum ez al. ,» 2001)

ai IH%fH e
aop —3.0768 —3.0876
aj —3.6269 —3.557 528
as +0.436 6 +0. 781 027
as +0.7935 +1.021 521
ai +0. 086 5 —0.156 012
as —0. 2649 —0. 444 058
as —0. 066 4 +0.019 977
az +0.0379 +0. 086 850
as +0.010 6 —0. 005 874
ay —0.002 2 —0. 006 809
aio —5.1810¢ +8.2510 ¢
ai +3.9710° +5.5410°°
11
logNewm = ao + Zak(logD)}" , (3)
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KR a0 5 a WEER 1 HHH. K e 1Y
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FIHZ AT HPF #1 NPF #4743, 34 9
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it B AR E A £ D>1 km Af, HPF i %
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Fig. 1 Comparison of NPF(1) and HPF(2)
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Neukum and Horn (1976) Fil Neukum and Ivanov
(1990 XF b3 DI 4 o bo E AR — 90340 A Dl ik
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Fig. 2 Lunar Cratering Chronology Curve
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Fig. 3 Location of Sinus Iridum and LRO Wide Angle Camera mosaic of Sinus Iridum
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Fig. 4 Geologic units in Sinus Iridum and their absolute model ages
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X2 ERXREBAREREATHRRELRME
Table 2 Num of different diameter units in each area

£ BAR T BB SUUR (km—2)

Xk A (km?)

0.5 km 0. 6 km 0.7 km 0. 8 km 0.9 km 1. 0 km 1. 2 km 1.5 km 2.0 km 2.5 km
A 4 238.967 2.97e-2 2.17e-2 1. 23e-2 8. 73e-3 6. 84e-3 5. 43e-3 3.30e-3 7.08e-4 2. 36e-4 0
Bl 7418.919 3. 48e-2 1. 70e-2 1. 05e-2 8. 36e-3 5. 26e-3 2.97e-3 1. 89¢-3 6. 74e-4 4. 0de-4 1. 35e4
B2 3 855. 643 3.55e2 1. 89¢-2 1. 14e-2 8. 30e-3 5.19e-3 3.11e-3 1. 82¢-3 2.59¢e-4 2.59¢e-4 0
C 6 288. 833 2. 56e-2 1. 18e2 8. 11e-3 5.41e-3 3.98e-3 3.02e-3 1. 593 7.95e4 3. 18e4 1. 59¢+4
TN HHE T BAR — PR A @ 4R T ik ARk T AARLIEMR A 0 B 100 m, EARE /N TE i

P A ] SRR S S AR kS Hiesinger 78 Hi—
FHNe SO R 1R 2 0615 B A T X S84 7 M
JE AT R 43 19 77 1 (Hiesinger et al. , 2000, 2003,
2010). % J5 1% Clementine 256G E{4 415 nm.,
750 nm F1950 nm = A4~ Bt 17 A im A, Ho
415/750 FUAEAN 750/415 Ho B[R] 52wk H 3k 2 1
B K Ti &R AR AL, T 750/950 HoAE U Sz e Fe
By, PEMTAR B Lk e (A U (6 KM% (Pieters
etal. ,1994;Li,2011). i FiZ B A g AT 1
B €6 S T AR ] 149 B 4 R I R L 6 T ] — 3 B 4
AT HAIE] B9 0 4 83— i B« AR B TR B0 €2 1 AR
A BV RTAE X AE AR 1K) 3 3 A (] b 5T BT,

EH R E ik Jr k%) Clementine 2% K4
PEAT AL ARAS T T VS M X ABORS £ (1% (T 4a) s AL
PR AR b Aa) 43 BB AN TR /Y 3 A4 |l BT BT
([ da Hp BRAASEER BT BT SRR L, 43 3 DL ALB,
Chric fH THET1e 44 B BRITAL T 0TV 75 e &6
AR5 43 52 BL AT B2, 4 B N B
T A3 DX A7 A JRE o T AT S A 5 T S
ANE B, P hilr A S b (& 4a i LI
F Sk bR D ] Bl X 3552 21 0 5 400 1) 7 55 T s B
LR Ah,

2.3 MTEH X AR FE R

AR Neukum et al. (2001) [y )7 i 47
YT EAR R il it T Clementine
PRI EFARAT A UG K P 1 B2 fR 8 e » B RR A% 1Y B
F T A B 528800 AR AR KRR B 9k 55 4k, i85/
(AR T e LT A O 1), 3 o 470 %) 340 2%t )
DIASHARIE AT G 0 A 748 o bt E A — A0 43 A1
WHTE. I, 2 E 1 R T B o R
100 mfy) LRO J”MAAHPLENGR L2z, IF 78 4% b ot B
TR EAIE B9 X 3k (A 4a o B 26 ) 2R A7
YU EAR — MR A I

2 e MU R o BT AR — AR A N 5 Ly
0.5~3 km. £ 0. 5 km /EANGEIT FIREH T LRO

G LAER R AR, HAR AT AR KA 5 Ho ik S )
TR — kI S BT 8 3 km VB A TSI HE T TR
ELAR L B R PR A e i i DX T R A /N fi o B
T /D B AR Y fEE T DU HRBR DA R A 1
U ST A R IR 2E.

sEdE g e S YU AR N LR
H¥6:0.5,0.6,0.7,0.8,0.9,1.0,1. 1,1. 2, 1. 5,
2.0,2. 5 88 EITHAAA HARGUN T iy REE S HU R
N s BFFRAL TR | K T2 AR W 8 o BT BB (R
2) s FR G 00 ) AR ] ds T B/ kiU E
Neukum i 5177 R 1 £, IF WG 5 i ds i £k
D=1 km &b i (1% 2 BUE o HOAH N (D>
1 km). ¥ New (D>1 kmDARA R (B) L frfs ¢ By
WF 5T DX 4 4 %F 455 2 4R % (Michael and Neukum,
2010; Huang et al. , 2011).

AMFFE £ N craterstats B Chttp: //
hrscview. fu-berlin. de/craterstats. html) , £ [X 38
CL % AR 7320 1) SRR o Ut A 040 R DX Sl e AR
NZHAT 3R] A shll &4 5™ Seth 42 (3) L 4k
fa- Hb BT BT A PR AR IS IR A X (6) L 3R AR
AEIRZE.

B HICE AR ZE RN da R A KA %
3. 33 Ga,B1 Ml B2 XIRAYAF % 3. 21 Ga, C [XIK
M 2.60 Ga.

3 e

3.1 EFRENZMEER

TV 1 DX ARG SR b el H Bk o 0 R
PR IR BRI Th A i 6 AR B I AT 2 B 7 A 1
ZEC 24 craterstats AR YE A6 4 (E D),
A7EXT H sk mfE d i B AR BuE g g b [
FEAETEIE Z IR R 80R 22 7 A 1 BRER 1 0 G i
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Table 4 Comparison of ages and stratigraphy for Sinus Iri-

dum in billion years
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Fig. 5 Effects of lava flow on crater size-frequency distri-
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