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A TEST OF THE ACCURACY OF THE PRELIMINARY MACROSCOPIC 
IDENTIFICATION OF LUNAR COARSE-FINE PARTICLES: INAA AND PETROGRAPHIC 
STUDIES OF 2-4 MM PARTICLES FROM THE APENNINE FRONT. Graham Ryder, Lunar 
and Planetary Institute, 3303 NASA Road One, Houston, TX 77058, Marilyn M. 
Lindstrom , Department of Earth and Planetary Sciences and.McDonnel1 
Center for Space Sciences, Washington University, St. Louis, MO 63130, and 
Kim Willis, Northrop Services Inc., PO Box 34416, Houston, TX 77234. 

The 2-4 mm particles from the lunar regolith are an important and as 
yet underused source of information about rock types and petrogenesis on 
the Moon, and potentially include rare or exotic rock types. The particles 
provide large populations and each particle is large enough for the 
lithology to be characterized, at least for fairly fine-grained rocks. 
However the particles are not large enough for a complete petrographic, 
chemical, and isotopic characterization, and their analysis requires 
careful management if crucial material or rare rock types are to be 
identified and only efficiently consumed. 

We wish to determine how good the preliminary characterization (a 
necessary prelude to selection for analysis) of 2-4 mm coarse-fines might 
be at the present time. We took 20 g of 15423 (Station 6, on the Apennine 
Front) from the original mass of 31.8 g , and resieved it. The remaining 
material, about 15 g, consisted of 545 particles, which were washed in 
freon to remove most of the adhering regolith dust. We classified each of 
the 545 particles. Regolith 15240 is from the floor of a small (lm) crater 
and was 2 scoops of "welded" splash glass, broken soil breccias, and soil. 
Our intention was to make chemical analyses by neutron activation of a 
representative set of particles and to make thin sections of them, thus 
characterizing their lithology, and to compare the "accurate" 
determinations with the preliminary ones. 

We identified 373 particles as regolith breccias and another 144 as 
impact glass or regolith breccia with glass splashes. Thus 95% of the 
particles are regolith products, a surprisingly high proportion which 
suggests that the 1 m crater itself was responsible for the glass 
production and at least some of the breccia lithification. Because of 
their small number, we were able to make chemical analyses of all of the 
particles which were not obviously regolith products (i.e. 28 particles) 
and of 15 of the regolith breccia particles. The INA analyses are 
complete, but the particles remain too radioactive to make thin sections 
yet. Nonetheless, the chemical analyses provide some test of the 
preliminary characterizations, and at the same time provide us with some 
new information about the lithologies present on the lower slopes of the 
Apennine Front. 

Validity of preliminarv classifications: 
The chemical analyses show that the preliminary identifications are 

useful in grouping like samples. However, there were some miscues and some 
unavoidably inadequate discrimination. Four samples identified as mare 
basalts are in fact Apollo 15 KREEP basalts (a misidentification also made 
by [I] for 4-10 mm fines). Also, samples identified as likely to be 
fine-grained impact melts show some diversity of compositions. Without 
thin sections we do not yet know that they are impact melts, but they do 
not have compositions of regolith, and only one has a composition 
suggestive of a granulite. It is unlikely that preliminary examination of 
such particles will ever be able to discriminate among different impact 
melt groups, or even to distinguish fine-grained volcanic rocks from 
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fine-grained but clast-poor impact melts. Five samples identified merely 
as polymict breccias (coherent, clast-bearing, and unlike the identified 
regolith breccias) have compositions roughly similar to the regoliths but 
more diverse. 

Summary of grouvs identified macroscovically: 
1)Regolith breccias: The 15 regolith breccia particles were chosen to be 
as varied as possible; most were friable but some were coherent. One 
particle was rather different and looked more like welded tuff. All but 
one have compositions virtually identical with the local regolith and 
distinct from other regoliths. The exception has much higher REEs, is more 
like an Apollo 15 KREEP basalt, and lacks detected meteoritic 
contamination. Reinspection of this particle shows that it is a 
fine-crystalline, coherent sample which is partly covered in regolith, and 
it is probably the macroscopically exceptional particle. 
2)Mare basalts and KREEP basalts: 4 basalts identified as mare and 1 
identified as A15 KREEP are all A15 KREEP basalts, similar to 15382/15386 
and with Ir, Au, and Ni undetected by INAA. 
3)Fine-grained impact melts, probably: 11 fragments were so identified. 3 
have chemistry very similar to A15 KREEP basalts but one of these has 
higher Co,Ni, and barely detectable Au suggesting that it is an impact 
melt. 5 of the others have REEs similar to the Group B impact melts of [2] 
and at least 3 of these are meteorite-contaminated. The FeO ranges from 
7.3 to 10.1% so these 5 may not represent a single lithology. The 3 
remaining include one very like regolith and the 2 others are dissimilar 
and have lower REES; thin sections are required to see what they are. 
4)Polynict breccias: 5 samples are fairly similar to each other and to 
local soil (but FeO varies more, from 9.1 to 12.4%), and are distinct from 
all but one of the samples identified as probable impact melts. 
Macroscopically they were distinguished from probably impact melts by 
their more visible clasts and heterogeneous appearance. 
5)Granulites or melts??: One sample identified as granulite or melt looks 
like Group B melts; one identified as melt or granulite looks more like a 
granulite, though a little more enriched in REEs than most granulites. 
6)Cataclastic anorthosite or granulite?: With 3.5% FeO and La 0.78 ppm 
this fragment could be either a cataclastic noritic anorthosite or a 
ferroan granulite. 
7)Colored glass: An orange-brown glass is identical with A15 WEEP basalts 
for all elements, and Ni, Au, and Ir were not detected by INAA. A 
yellow-green glass (or olivine?) has a composition similar to the impact 
melt group B of [2], and is contaminated with Au. 
8)Two-litholo~v - - vartic1es:One particle which was a regolith breccia + 
white friable clast (granulite?) has a composition similar to local 

' regolith. One dark angular particle consisting of aphanitic and coarser 
browner material has REEs a little higher than A15 KREEP basalt and 2.2% 
K 0; it is contaminated with Au. 2 
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