
PRIMAEVEL LUNAR SATELLITES; S.K.Runcorn, School of 
Physics, University of Newcastle upon Tyne, England. 

The theory that the Moon had a primaevel satellite system of 
at least 3 satellites orbiting near its equatorial plane, each 
being drawn in by tidal friction and splitting at the Roche limit 
into 6-12 satellites, is based on the following arguments: 

1) From the grouping of palaeomagnetic poles, calculated 
from palaeomagnetic directions derived from the magnetic anoma- 
lies mapped by Coleman, Russell, and Hood, the palaeoequators for 
three ages (Pre-Nectarian, Lower Nectarian and Upper Nectarian - 
Lower Imbrian) lie close to the multiring impact-basins of cor- 
responding age, as determined by Wilhelms (2). This association 
has been shown, using the Bingham distribution, to be statisti- 
cally highly significant. The axes of rotation of the Moon are 
determined for each age both from the groupings of palaeomagnetic 
poles and from the equatorial groupings of basins: the agreements 
are highly satisfactory Runcorn (1). 

2 )  From the asymmetries of the multiring basins, most clearly 
seen in the butterfly distribution of debris around Orientale, 
the direction of the incoming body has been determined for Orien- 
tale by Scott et al. and for other multiring basins of Nectarian 
and Imbrian age by Wilhelms (2). Comparisons with the palaeoequa- 
tors show that the bodies were orbiting near the Moon's equato- 
rial plane just before impact. In most cases the butterfly or bow 
tie pattern of ejecta allows the direction only to be determined: 
to determine the sign the ejecta in the foreward direction must 
be identified. The data cannot by used to decide whether the sa- 
tellites are direct or retrograde. Were the relative dating of the 
impacts by crater couting more accurate whether the impacts group 
around the three ages could to tested. At present the data of 
Neukum (3) does not exclude this. The Roche limit is 1.5 lunar 
radii from the Moon and as the tidal friction torque varies inver- 
sely at least as the 6th power of the distance, the interval of 
time between impacts of the satellite fragments from one satelli- 
te would be short. Thus clustering in age within the three impact 
groups is to be expected. 

3 )  A most curious relationship exists between the poles and 
palaeoequators: the Pre-Nectarian pole is close to the limb at 
the present equator and the Lower Nectarian equator and the Upper 
Nectarian-Lower Imbrian equator intersect near it. In fact these 
relationships have been shown to follow from the fundamental law 
of Euler: that a body will settle down to rotating about itsaxls 
of mamimum moment of inertia. After the Pre-Nectarian impacts 
the Moon'reoreints so that its pole lies somewhere on the great 
circle joining the basins i.e. the pole moves through 90" .  ~ f t e r  
the Lower Nectarian impacts, the axis of maximum moment of iner- 
tia is at the intersection of the two great circles defined by 
the two lines of basins. Then the pole moves again through 90"  
along a path 90'  to its previous motion. That the relationship of 
the palaeo-magnetic poles is well explained on the principles of 
mechanics is very strong support for the theory of a primaevel 
magnetic field, the existence of an iron core and the other con- 
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clusions relating to the early history of the Moon. 
These slow impacts at about 2 km/sec imply rather large sa- 

tellites up to 100 km in radius. They must contribute extraneous 
material to the regolith and therefore explain one of the earliest 
puzzles of the Apollo findings that the regolith had a distribu- 
tion of the element more nearly primitive that would be expected 
from the erosion of highland anorthosite and basaltic lavas. 

The restricted 3 body problem suggests that within a certain 
distance of the Moon - and the Earth - satellites could have sta- 
ble orbits, and so could the stored for the required 500-600 My. 
To probe that, for example, the attraction of the Sun does not 
reduce this lifetime drastically is not possible, but physical 
reasons suggest that this is not likely. 
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