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— MBAs (inner)
Spacewatch [Jedicke & Metcalfe 2004]
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Subaru [Yoshida+ 2003]
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[ *Teth — |apetus ]

Ve = t —Dione =——Callisto CassiniT—~& ]

-1 /:E: 1&]‘ /:E: 0) CS F D i \ [Dones+ 2009] 1

100;

Voyager7—2CK BT 2T+ >/7 [Smith+1981; 1982]
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VoyagerF—4 [Smith+ 1982] Crater diameter (km)
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(1) XA >N)U h/ a2 (MBAS)

2.1-33 AU, ~1001@ (d > 1km)
Q) RE, BEED)OVEE

AE ~OVEE > 45001E
B)YHEEERE, 72UV

A=)V b, BELRE R

~10° 1@ (d > 100km), kmtf 1 XIFABB [Fuentes+ 2009]

4) EEEEE, /\L—AEE

A=)V FERER, ~10" @ (d > 1km)

TEHELIVRNAISGEER  ~108 1@ [Mazeeva 2007]
(5) ~3EEIEFE2

H/OENE D KIERDTHIE
(6) XEFROEERAE, A

TRy L—2OHY), —RMICHEESNEXE

[Dones+ 2009]
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< Crater Density on Ganymede Bright Terrain
FAR LR ~3.9 Gyr, HERX—TF
2> 8x 104 [yr'] ford = 2km
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B 4 GyrlcioR, BeEs—E
2> 2.5x 100 [yr'] ford = 30km
< KB~ EEEDHEFTE [Levison+ 2000]
2> 14x 103 [yr'] ford = Tkm
< JFCsOOETA| [Bottke+ 2002]
> 1.8x 103 [yr'] ford = 1.7km
< BEIS0FEDARENDEZE/ET
SREFELA, 69> T)b
> 1.7x 103 [yr'] ford = Tkm
< 1950~1999F DR ENDEZE/E ]
Callisto#d L W LA, 9> 7L
- 3x 103 [yr'] ford = 0.5km
» TEIPUERET 27 V2TV
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10~/

> [ Y e i
Ty, B3 2F Fr 70 U2
L= = DXI EEI]' jt ~2N
JCNT |7~ = L
— ==m <z
TEICTHB L/cEzEx
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7L —3 X —1) >4 [Zahnle+ 2003]

D, =119(U*/g)" (&/p)" (d/km)' BT YA L&D L— 2t 1 DR

D, (D,<D,) [Dones+ 2009]
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Table 3

Cratering rates (uncertain toa factor bf 3) at

=

tzﬁi A

Ganymede, Europa®
T L—2YA X0t
FOIRD D EIZERARD
A AnHh7EHETE

Dy L—2E

N

\g&/
LN

IV EE
INL—RIEE

Shoemaker &
Wolfe [1982]

iter, assuming an impact rate on Jupiter of 0.005 ¢omets per annum with d > 1.5 km

v

Craiepf' hg rates

“

W

4

Cratering time scale
TA(>20)f

Disruption time scale
TA(>2R )*

C,C>1)* C,(>10)° C,(>30)° Crnic(>10)¢ Cs(>10)°

Metis 1.1x 10! 59x 1013 1.6 X101 22X 101 130 0.8
Amalthea 6.6 X 10712 35x 10713 95x 10~ 1.1 X104 60 1.6
Thebe 78 X 1072 41X 101 1.1x10" 19x 10 1100 24
Io 51 x10°13 27 X107 41 %1075 3.6 X 1071° 52x 1014 2.7

Europa 50x 10713 32X 10714 85x 1071 1.1x10°" 45 % 107 22

Ganymede 27 %1071 1.8x 107 42 %1071 72 %1071 23x 107 14

Callisto 15x 101 98 X 107 1° 21X 1071 6.0 X 10°'° 12X 10 3.1

Himalia 24X 10714 13X1071 22X 1071 55x 1071 21,000

* Case A cratering rate, D > 1 km per [km ™ ? year™'].
> Case A cratering rate, D > 10 km [km~? year '].
¢ Case A cratering rate, D > 30 km [km ™2 year '].

4¢HTC and LPC (= NIC) cratering rate, D > 10 km [km ™2 year™ '].
¢ Shoemaker and Wolfe’s cratering rates, D > 10 km [km ™2 year '].
fCase A time scale for D > 20 km craters [Myr].
€ Case A catastrophic disruption time scale [Gyr].

10fFEEZDY 25
R ANDFREZRIE~10kmT L—2 %
D < B KK (d~0.5km) Dpopulation
(1 Rn7h)

[Zahnle+ 2003]



RERDY L—REMR

TitanD 7 L—2F A4 X
DI D S EZERARD F—)L NEE
Ganymede, Europa® YA X DmEHTE Smith+ [1981] | Rz
H L—Bt A X5 — // N —RIER
FARD S EZRRARD Cratering rates / / Cratering times
AR | — . .
Ca(>10) Cg(>10) Cs(>10) Cnic(>10) TA B
Mimas 56-10714 50-10713 1.6-1071 56-10"16 80 17
Enceladus 3.7-10714 2.8-10713 1.0-10714 42-1016 80 19
Tethys 2.6-1071 1.8-1071 43-1071 2.8-10716 25 6.5
Dione 1.7-10714 1.0-1071 2.7-1071 2.2-10716 34 10
Rhea 1.1-10714 6.2-10713 1.5-10715 1.6-10716 29 9
Titan 3.4-1071 1.4-10714 1.3-10715 9.0-10~17 9 4
Hyperion 7.0-1071 6.2-10~14 1.8-1071 2.3-1071° 1,400 300
Tapetus 1.1-1071 42-1071H 7.9-10716 1.1-10716 380 180
Phoebe 3.4-10716 1.4-10~1 1.3-101 1.2-1071° 54,000 2,400

These are calibrated to a Saturn impact rate of 0.0012 cometary nuclei with d > 1.5km per year. Quoted
cratering rates should be regarded as uncertain to a factor of 4. The rates given here are typically 0.6
times the rates given in Table 19.4 of Zahnle et al. (2003), primarily because we have adopted a slightly
smaller cometary impact rate with Saturn than in Zahnle et al. (2003). The rates given for Titan apply to
a body with Titan’s mass and size, but without an atmosphere

CA(> 10): Case A cratering rate D > 10 km[km > year 1.

CB (>10): Case B cratering rate D > 10 km[km 2 year—!].

CS (>10): Smith et al. (1982) cratering rates, D > 10km[km 2 year—'].

Cnic(>10): NIC (=Halley-type + Long-period comet) cratering rate D > 10 km[km ™2 year—].

ta: Case A timescale for D > 20 km craters [Myr].

1g: Case B timescale for D > 20 km craters [Myr]. [Dones+ 2009]
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101. L L 'I"'"'I * S S o ST | - el e |
t ——Mimas =——Rhea
f —Tethys =——lapetus

Cratered Terrain® ;_”f’ie T Bones? 2000

7 IVEN

=N(10)/N(10) < EFL1 oL —2EmE—

T =1,(1-exp(-7,/1,)) * €TV 2 : FL—SEmE L THD

~2 iy el NI | Ll
100.1 1 10 100 1000
N(10) : BERI10kmU LD L—2 DHEE D (km)
N(10) : BRIkMULEDY L—2D7 L—2EmE
t, L 4.6 Gyr Model Ages [Gyr]
Constant t-1 Decay(@)
Mimas 13.40 4.35
HERE—FETIV > 130~220EE Tethys 15.45 4.44
B2 Dcratered terrain DR E A SR CE /3L Dione  cratered plain 21.83 4.56
NRE CRERICBEIFEREDBD DTt smooth plain 15.17 443
t (ICJZIZ@J LT/@Z’)\ LicEd5E >431%_ﬁ¢ Rhea  cratered plain 21.83 456
smooth plain 16.77 448

(a) Data from Dones+ [2009]



Herschel
(Mimas)
0.9 Gyr

Evander
Rt (Dione)
‘ 3.61 Gyr
EZREHDF
B0 >3.5 Gyr
Heavily cratered terrain (~4.5 Gyr) & IEAERL Odysseus
REE Tethys
BHISBEII TS ? 7 3.76 Gyr

Kirchoff & Schenk [2008]
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f —Mimas ——Rhea  ——Lunar Highlands 3

[ *Teth — |apetus ]

Ve = t —Dione =——Callisto CassiniT—~& ]

-1 /:E: 1&]‘ /:E: 0) CS F D i \ [Dones+ 2009] 1

100;

Voyager7—2CK BT 2T+ >/7 [Smith+1981; 1982]
- HWEED Y L— 28R EIFASMEEEE
- 2DMpopulationlc 48
20km U ECEWEIEREE Population |
20kmEL N CEWEERE  Population |l

i

Population 1 (Tethys, Rhea, Dione) S T T T v
B EL\%EEJZ . Mimas D (k)
— K7 L—2ZHE0N 1.0 7 1 Tethys
- NEXEDEBREHID 7 | — Z5eErI EB1{LL T-p T-HC Heavily Cratered
—> (11 (>4Ga) DB DPEOTIAIC L B85 | EHOS |
Tethys
Population 2 (Mimas, Enceladus, Dione, Tethys) R+HC\ P plains
— ORI xoif 7 =
—INT L —ZDZN Rhea Dione
_ j(/j L —4 @TQD Heavily Cratered —— Pop. 1
- R L—ZDONF a0 Enceladus /) ---Pop. 2
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