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As part of a coordinated effort  t o  study lunar core soils we have been 
measuring particle tracks in samples from the Apollo 15 double drive tube 
15010. Measurements of grain size distributions, modal petrography, aggluti- 
nate contents, ferromagnetic resonance intensit ies,  noble gas contents and 
neutron activation chemistry appear elsewhere in this volume (1, 2 ,  3 ,  4 ,  5). 

We have followed our usual procedure of etching polished grain mounts in 
1 N  NaOH a t  ~ 1 1 8  0 C for 6 h and observing the samples with a scanning electron 
microscope. We intend to report track densities on plagioclase, pyroxene and 
olivine minerals for many of these samples. As of completion of this etching 
sequence, however, tracks are large enough t o  count only in plagioclase and 
01 ivine. Track density distributions and  the percentage of h i g h  density grains 
(2109 cm-2) are shown in Fig .  1. Our conclusion about these samples based on 
previous work i s  that a l l  of the samples appear t o  be very mature. I t  i s  d i f f i -  
cul t t o  reconci 1 e this conclusion with measurements of the ferromagnetic reso- 
nance index (ISFeO) and agglutinate contents which indicate that these soils 
are immature to submature. I t  i s  very important to measure the results in 
pyroxenes t o  determine whether or not there are sufficient low density pyroxenes 
t o  conclude that the soi ls  have lower maturity according t o  track density stan- 
dards. Approximately 30% of the plagioclases we have measured in one sample 
are in rock fragments containing pyroxene. Consequently a large fraction of 
monomineral ic  pyroxenes (%50X) wi 11 have t o  have low track densities t o  signi- 
ficantly change track density distributions. Track densities i n  olivine indi- 
cate that there may be low density pyroxene grains, b u t  n o t  enough t o  a1 ter the 
conclusion that the soils appear to be mature. 

Comparison of the fraction of h i g h  track density grains t o  the ferromagnetic 
resonance index ISFeO i s  very similar t o  results of Blanford and Wood ( 6 )  in Luna 
24, samples. Figure 2 shows a correlation plot between I FeO for Apollo 16 so i l s ,  
Luna 24 soils and the Apol lo 15 soils reported here. ~ n f e s s  pyroxene results 
a1 te r  the fraction of h igh  density grains then clearly the correlation 1 ine for 
Apollo 16 data does not apply to data taken a t  mare s i tes .  There must be a 
physical reason for the difference. Low values for IsFeO and agglutinate con- 
tents clearly indicate that the regolith a t  b o t h  the Luna 24 s i t e  and for this 
Apollo 15 core was n o t  subject to extensive meteoritic reworking. B u t  high 
track densities and high spallation gas contents indicate high levels of expo- 
sure t o  ionizing particles. This i s  n o t  hard t o  reconcile for noble gas con- 
tents because these are acquired a t  depths on the order of meters. Without 
track data, one would conclude that the soils are immature-submature and old. 
The high track densities, on the other hand, are acquired a t  depths on the order 
of centimeters or less. Blanford and Wood ( 6 )  suggested that an increase i n  
solar f lare  particle fluxes i n  the past could account for the different corre- 
lation. However, an increased production of low energy particles makes i t  
diff icul t  to produce a large volume of highly irradiated material. On the other 
hand a past increase in the production of high energy particles, the galactic 
cosmic rays, could account for these differences and would appear t o  be compa- 
t ib le  with h i g h  cosmogenic gas contents. Further examination of other lunar 
samples are required to understand the nature of these two correlation 1 ines. 
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Fig. 1 Track dgnsitf  d i s t r i b ~ t i o n s  and the  f r a c t i o n  of g ra ins  w i t h  t r a c k  
d e n s i t i e s  2 10 cm- ( %  2 10 ) from samples o f  double d r i v e  tube 15010. 
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9 Fig.  2 Correlation p lo ts  o f  IS/FeO versus % r 10 f o r  samples from Apol l o  
16, Luna 24 and 15010. 
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