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According to seismic data the depth to the crust - mantle 
interface ("~oho") of the moon is about 60 km (1,2,3). This 
value is representative for the SW part of Oceanus Procellarum. 
'dood (4) gives estimates of crustal thicknesses of 40 km near . 
the poles to 150 km on the farside in order to explain the ob- 
served differences in the moments of inertia. Bowin et al. (5) 
use a depth of about 70 km for the undisturbed Moho and a vari- 
ation of 14 km, when modelling the Serenitatis gravity anomaly. 
Janle (6) derived a 4 km-anomaly on a 65 km reference plain in 
order to explain the gravity anomaly of Ptolemaeus. 

Gravity data may be used for an estimate of regional vari- 
ations of the Moho-depth. Their inversion to variation of this 
boundary is possible under the following assumptions: 

I. The altitude of the surface is known. 
2. Areas containing mare basalts are modelled. 
3. The gravity data are smoothed in order to reject small 

scale anomalies with sources within the crust. 
4. The resulting gravity anomalies are due only to vari- 

ations of the crust-mantle boundary. 
Altitude data for the moon from different sources are not 

consistent. At present the most reliable topographic map for 
investigations on a regional scale seems to be that of Bills 
and Ferrari (7), which has been compiled through sperical har- 
monic analysis of data of various sources. The resolution of 
this map is low (e.g. Orientale is not resolved), but it reflects 
long period topographic variations suited for the intended 
purpose. 

A known density contrast is fhat between highland rocks 
and marebasalts of about 0.4 g/cm . The depth of the basaltic 
layers is unknown. Seismic interpretations (8) suggest their 
extent down to 25 km in SE Procellarum. This value seems far 
too high according to photogeologic observations (9) and consi- 
derations of crustal evolution. Many thermal history calcula- 
tions resulted in a rapidly growing crust in the early stages 
of evolution. According to models of Lange (10) the moon was 
solidified in the outer 100 km after 0.1 b.y. and in the outer 
200 km after 0.5 b.y. The impact events that created the depres- 
sions for the irregular non-mascon maria occured earlier than 
4.2 b.y. (=  age of the Serenitatis event) ago, i.e. during a 
time, when the outer solidified layer was not very thick a29 
still rather hot, see Fig. 1 ,  implying low viscosities (10 P 
and less) and rapid isostatic compensation. The relation bet- 
ween crater depth D (due to the impact) and the isostatically 
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co,npensated. crater depth d is d = 0.15=D, assuming densities 
of 2.8 g/crn3 for the crust and 3.3 g/cm~ for the resulting 
ma~tle plug. Using th.e depth-diameter relation for large in- 
 act craters of Pike (11) a crater with a diaine-ter of 500 kla 
would result in a final depression of 1.2 km after isostatic 
coxpensation. The associated mantle plug is 6.5 km. The age of 
the Lngact events which created the depressions to become the 
mascons is 4.2 b.y. and younger. The rigid shell of the moon 
had become thicker and cooler, implying longer time intervals 
for coinplete isostatic equilibrium. The depressions may be con- 
siderably deeper at the time of the mare-filling than according 
to t he  above estimation. Bowin et al. (5) estimate a thickness 
of 2 kn for the Serenitatis laascon; the still younger Imbrium 
rnascosi may contain a basaltic layer of 10 km or more. 

There may be lateral density variations inside the crust 
which bias the Moho depth, when applying assumption 4. The 
e:;iste:lce of mare-basalts suggests also the existence of 
plutons not visible on the surface, and the uneven distribution 
of mare areas suggests an uneven distribution of the frequency 
of such plutons which results in a lateral variation of the 
effective densities. A vague correlation exists between areas 
of negative gravity anomalies and areas for which no major 
impact has been identified according to Head (12). This might 
reflect a lack 02 intrusions within the crust in these areas, 

On the basis of the above assumptions the variation of 
the Moho-depth is calculated. Gravity data have been taken 
CromoSjogren (13). For nperical calculations the area betvieen 
45 latitude and - 105 longitude has been divided into 

blocks bordered by lines of equal longitude and latitude and 
layers within them with equal depth. The surface elevations for 
these blocks have been gerived from (8). The Moho-depth in the 
equatorial area near 15 W is fixed to 60 km in order to fit 
the seismic data.. Non-mascon maria have been attributed a basal- 
tic layer of 1 km, nascon maria of 10 km. The present model1 
contains a mantle plug up to 45 kn depth beneath Imbrium and 
variations of the Moho-depth between 50 and 70 km in the non- 
mascon areas. 
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Fig. 1: Temperature, ho- 
mologous tenpera.ture, and 
effective viscosity in 
100 km depth as a func- 
tion of time. The tem2era- 
ture (T)-curve is derived 
from Toks6z (14); T, = 
solidus temperature at 
that depth; homologous 
temperature T 
(Tm 

!=(~+273)/ 
+273);rela ion bet- 

ween TH and the effective 
viscosity .? accordin to 
Vetter and ivieissner 715). 
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