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Abstract: The basic principle of planetary surface dating method based on the crater sizeHrequency distribution measure—
ments is to firstly obtain the general law of the impact crater sizefrequency distribution on the lunar surface ( i.e. the pro—
duction function) to then apply the general law into the areas sampled by the missions of Apollo and Luna for obtaining
the distribution density of impact craters whose sizes are larger than the particular diameter ( usually 1 km) and to finally
fit a functional relationship (i.e. the isochron function) between the densities and the corresponding ages of samples from
the isotopic dating. For dating the surface of a geologic unit without being sampled the craters were firstly mapped in the
remote sensing images then the distribution density of craters whose sizes are larger than the particular diameter was de—
rived with the production function and finally the surface age of the area was solved by substituting the above distribution
density of craters into the isochron function. The method has been generally applied to the study of surface dating of other
planets according to the difference of crater impacting environments of other planets and the Moon. In this paper we have
introduced the principle of the planetary surface dating method based on crater sizeHrequency distribution measurements
and analyzed some related issues which must be paid attention to in the application of the planetary surface dating method.
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(a) Ranger 7 A199 2.5s 6.5 km 10.60 S 20.69 W; 2.7
km. (b) Ranger 8 A060 2.0s 4.2 km 2.70 N 24.55 E;
1.4 kmo (¢) Ranger 9 A070 3.0s 7.5 km 12.85S 2.41 W,
3.3 kms,
1 (a)Ranger 7 ; (b) Ranger 8 ;

( ¢) Ranger 9
Fig.1 (a) A frame image ( Ranger 7 A199) of the Lunar Mare Nubium captured by Ranger 7 at 2. 5 seconds before the impact
with the distance of 6.5 km to the Moon; (b) A frame image ( Ranger 8 AO60) of the Lunar Mare Tranquillitatis captured by
Range 8 at 2. 0 seconds before the impact with the distance of 4. 2 km to the Moon; (¢) A frame image ( Ranger 9 A070) of the
Lunar Alphonsus captured by Range 9 at 3. 0 seconds before the impact with the distance of 7.5 km to the Moon
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Fig.2 Diagram showing the relationship between the o and D ( diameter) indexes of the crater size-{requency

distribution by Neukum ( 1983) and Neukum et al. ( 2001)
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Table 1 Isotopic ages and N(1 ¢) and N(10 ¢) values of the sampled lunar areas
N(D=1) /(km™?) N(D=10) /( km™?) t/( x10° a)
(3.6+1.1) x107! 9.2x107* 4.35+0. 10
(A 16) (1.2+0.4) x107" 3.1x107* 4.10+0. 10
(A17) - - 3.98+0. 05
(A 16) (3.420.7) x1072 8.7x107° 3.90+0. 10
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(A 12) (1.30.3) x1073 3.3x107° 0.85+0.2
(A17) (9.0+1.8) x107° 2.3x1077 0. 109+0. 004
North Ray (A 16) (4.4=1.1) x107° 1.1x1077 0. 0500+0. 0014
Cone (A 14) (2.120.5) x107° 5.3x1078 0. 0260+0. 0008
( ) (3.6+1.1) x10™ 9.2x107° 0.375+0. 075
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