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A REVIEW OF POTASSIUM - URANIUM SYSTEMATICS: 

GEOLOGIC IMPLICATIONS OF MOON - EARTH - METEORITE ORIGINS 

INTRODUCTION 

The relative abundance of potassium, uranium (and thorium) is con­

sidered by a few workers in the field to be of significant value in 

assesstng the early chemical fractionation histories of the moon and the 

earth. Since the Apollo program has now been completed, abundant data 

are now available on the K-U systematics for lunar material and new 

data are available for the earth. A review of this data together with 

an evaluation of previous interpretations is timely and could have consid­

erable impact on the present knowledge of lunar-earth history. To this end, 

a compilation was made of all potassium and uranium analyses on lunar 

samples returned by the American Apollo and the Soviet Luna exploration 

programs. Thorium'analyses were also included as an analytical check 

on the reliability of the uranium analyses. 

DEVELOPMENT OF POfASSIUM - URANIUM SYSTEMATICS

Fanale and Nash (1971) first laid the foundation for later work by 

noting a significant difference in K-U abundances for Apollo 11 and 12 

samples by graphically comparing the available lunar analyses and by 

comparing them.with selected analyses of earth rocks and meteorites 

(Figure 1). They suggested that K/U ratios of igneous rocks on the 

earth are within 50 per cent of 1.0 X 10
4

, despite the fact that magmatic 

















of a rock type found somewhere on the lunar surface, and may not neces­

sarily be representative of material found in subcrop at the sampling site.

Vertical variations, depending upon the sample location, would be 

expected since ejecta layering would represent materials of different 

composition as a result of scattering from different impact sites, 

Thickness of each ejecta layer would conceivably depend on the relative 

proximity to the impact point or points of the colliding body. Where 

single event layering of ejecta is thin, any subsequent addition of material 

from later blanketing may tend to produce diluted Kand U values, assuming 

mixing of significant very fine meteoritic or other nonlunar material 

with previous ejecta. 

Sample analyses of Kand U have, in most cases, been reproduced 

within acceptable ranges, usually± 1% (Reed and Jovanovich - 1971). 

The resultant data is therefore presumed to be reliable. Thorium analyses,

\ 

also included in the Appendix, provided a check on the reliability of 

the uranium analyses (Clark and Keith, 1973, p. 210). 

Figure 6 is a log-log plot (here) of all appropriate data in the Appendix. 

Each Apollo and Luna analysis is indicated according to the respective 

lunar mission during which the samples were obtained. ( SflZ: �op 'Poc.kft)

The new Soviet data and data on other earth rocks have been included 

(Fisher, 1970; Green,� tl (1968), etc.) 
Five observations can be made with respect to Figure 6: 

1) An apparent K-U lunar trend (or "corridor") with respect to the

earth's basaltic trend.
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https://i2mconsultants.com/downloads/corp/Figure6-MDCMooniMapPocket.pdf
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[ Tnhlc 4, (l11mmn-r11y 11nnlysc� of Apollo 15 �nmr,ICA, Only- the ln\t throe dl11II� n( ench •nmple numhcr ue alvcn here; pr,m, r,a,r� per. mlllloj. drm, di�lntctuntion, per minute. 
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(LSPET, 1972) 

T11ble 2. Trace clement data for Apollo I 5 basaltic rocks.• 
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(Rhodes & Hubbard, 1973)
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