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1. SUMHMY. The size distributions of lunar primary and secondary impact 
craters have been studied in continuation of former work (1,2). The primary 
production size-frequency distribution has been measured down to crater dia- 
meters of 20 m. The contributiond secondary craters to the primary crater po- 
pulation as a function of target ag8 has been investigated. T e lunar impact !l 
history in more recent time ( <3.10 years, especially < 1.10 years) has been 
determined more precisely, resulting in the capability of determining absolute 
ages for several young lunar (Copernican) craters. 

2. THE LUNAR PRODUCTION SIZE-FREQUENCY DISTRIBUTION BETWEEN 20 m and 20 
KM. Recent crater studies on young lunar structures (3) have resulted in a re- 
fined determination of the lunar size distribution curve. It was presented in 
preliminary form in (2) and will be updated here. The regions on which the 
size distributions were measured were sebted with respect to heighest possible 
homogeneity in order to largely exclude affection of the primary impact crater 
populationsby processes such as a)secondary crater, b) lava flooding, c) ero- 
sion on slopes, d) superposition and destruction by subsequent impacts, e)vol- 
canic craters. Although the most obvious secondary structures were eliminated 
on the basis of Oberbeck and Morrison's (4) work the condition of minimal con- 
tamination by secondaries most severely restricted the number of usable areas. 
Those finally taken are listed up in Fig. 1. There the normalized distributiors 
(for procedure see (1) ) are shown together with a polynomial fit curve laid 
through the data. Its uncertainty is about a factor 2 for the total size range, 
far less, however, for more restricted size ranges, especially for 0.8 km s 
D L 3 km it is < 10%. The contamination by secondary craters is considered to 
be minimal in this "standard" distribution. We have further investigated the 
contamination of the lunar crater pophlations by secondary craters and the app- 
licability of our standard distribution in the determination of ages by crater 
statistics. For this purpose, we have in some areas eliminated secondary cra- 
ters by applying Oberbeck and Morrison's (4) criteria (Fig.2, open symbo1s)and 
partly purposely not . (Fig.2, closed symbols). The contamination by second- 
aries was in all cases detecable as a "bump" in the size frequency distribu- 
tions below a certain diameter Ds. This critical diameter D e  is obviously de- 
pendent on the completeness of sorting out secondaries but also on factors 
such as target age, photo quality etc. A rough relationship between crater fre- 
quency N (corresponding to target age) and critical diameter can be given for 
at least modest photo quality), as shown in Fig. 2. Left of the dividing line 
(D < Ds), contamination by secondary craters is generally serious (admixture 
of undetected secondaries) whereas right of this line (in the diameter range 
D < Ds) age determination by crater statistics with sorting out secondaries 
is generally possible. It should be emphasized that also in the region of se- 
rious contamination by secondaries (measuring diameters D < Ds) age determina- 
tion is not impossible. But its accuracy is limited by the amount of admix- 
ture of secondaries to the primary population, which usually is a factor of 2 
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to 3 in terms of crater frequency. 
3. CRATERING CHRONOLOGY IN THE LAST 3 BILLION YEARS. In Fig.3, the crater 

frequency data for the craters North Ray, Tycho, Copernicus, for the terres- 
trial Canadian Shield (reduced to lunar conditions), and for the AP 12 and 
AP 15 LS are plotted versus the corresponding radia0metr.i~ ages (see also Sec- 
tion4). Cumulative crater frequency curves calculated on the basis of the most 
reliable North Ray dataak inserted for flux half-lives of 1oo,3oo,5oo,1ooo, 
3000 m.y., and for constant flux  TI/^ = " ) .  A constant cratering rate fits 
the data reasonably well for the whole age range. However, a flux decreasing 
with a half life of 300 -1000 m.y. for the last 800 m.y. is also compatible 
with the data. This means that a slight temporary increase in cratering rate 
at about 600 to 800 m.y. followed by a slow decrease is possible as discussed 
previously by (5,6,2). A F.lux decrease with half-lives of the order of loo- 
200 m.y. still permitted .in (6) can be ruled out now. 

4. ABSOLUTE AGES OF YOUNG LUNAR STRUCTURES. Size-dis tribut ions measured 
in different regions of the young craters Copernicus, Kepler, Aristarchus, 
Tycho and North Ray are plotted seperately in Fig. 4, and the standadsize- 
distribution curve of Fig. 1 is laid through. The resulting cumulative crater 
frequencies for D = 1 Km for the craters are: Copernicus (0.7-1 .3). km-2, 
Kepler (5-10). km'2, Aristarchus (1 .o-1.4). km-2, Tycho (4.3 -7.7). 
10-5 km-2, and North Ray (2.9-4.9). 10-5 km-2. The determination of the lunar 
chronology for the last lo9 years (Fig.3) is based on absolute ages derived 
for Copernicus ( = 850 m.y.; (7), (8), (9)) North Ray ( = 49 m.y.; (lo), 
(1 19. Tycho ( = 96 m.y; (12) . )  . Absolute dating using the data from Fig. 4 
and applying the Ti, = relationship of Fig. 3 yields 130 < t < 180 2 
m.y. for Aristarchus and 625 ; t < 1250 m.y. for Kepler. It is quite clear, 
however, from morphological and stratigraphical evidences that Kepler is 
younger than Copernicus so that Kepler's age is between 625 and 950 m.y. 
Crater frequencies have been determined on the Light Mantle and the Central 
Cluster areas near the AP 17 LS, both formed by impact of probably Tycho se- 
condaries (e.g.(12) ) .  The crater frequency data for these regions are in 
fair agreement with those obtained on Tycho (Fig. 4). Former discrepancies 
between the two data sets (2)are now found to be due to counting limitations 
on poor quality photo material. Relying on the crater frequency and radiome- 
tric age data for North Ray, we would infer an age of 70-80 m.y. for Tycho 
by applying the relationship of Fig. 3 for constant flux. The unc~rtainties 
in our crater frequency data are, however, still such that the 96 m.y. age 
found by (12) is well compatible with our data. 
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