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A GRANITE FRAGMENT FROM THE APENNINE FRONT--BROTHER OF QMD? 
Rene Martinez, Lockheed Emsco, 2400 Nasa Rd. One, PO Box 58651, Houston, TX 
77058, and Graham Ryder, Lunar and Planetary Institute, 3303 Nasa Rd. One, 
Houston, TX 77058. 

The coarse fines collected on the Apollo 15 mission are a source of 
poorly-investigated lithologies that can be used to characterize the 
petrology of the landing site. A preliminary microscopic examination (Ryder, 
unpublished) showed that a previously undescribed thin section of particle 
15434,lO (thin section ,136), collected at Station 7 on the Apennine Front, 
was unusual in containing abundant silica/K-feldspar intergrowths. The thin 
section is thinner than usual and somewhat plucked, and the rock type that it 
represents is cataclasized, all making petrographic investigation difficult. 
This is probably why no description was published at the time the section was 
made. Powell [I], prior to the making of the thin section, had included the 
sample among a group of non-mare crystalline rocks without igneous textures, 
which is indeed an accurate assignment. 

Because the sample appeared to have some characters in common with the 
distinctive clasts of quartz-monzodiorite (QMD) in 15405 [2,3,4,5], we 
expected that a detailed investigation of 15434,lO would elucidate the origin 
of evolved samples. We have made petrographic and microprobe analyses, and 
bulk chemical analyses using neutron activation and microprobe fused bead 
techniques, producing major and trace element data. We conclude that the 
fragment is a cataclasized igneous rock that has features in common with QMD, 
but that it differs in a few important respects. In particular it has very 
little plagioclase and the feldspar is dominantly potash feldspar, and it has 
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lower rare earth abundance~ in the range of Apollo 15 KREEP basalt~. It has 
features similar to other evolved fragments in rock 15405, and is probably 
closely related in some way to them and to the QMD. 

A backscattered image mosaic of the thin section (Fig. 1) shows that the 
particle was originally coarsely crystalline but then cataclasized. A central 
zone consists of intergrown silica and potash feldspar, and adjacent zones 
are dominantly pyroxene which is exsolved. On one end of the section is a 
complex zone that contains abundant troilite, ilmenite, phosphate, and 
silica, and other less abundant phases such as fayalitic olivine (Fig. 2). 
These troilite/ilmenite-rich zones are reminiscent of fragments found in 
15405, in some cases as part of granitic lithologies [2,3]. Phosphate grains 
occur elsewhere in 15434,10,136, and reach up to 40 microns long. Zircon 
appears to be absent. The pyroxenes have compositions similar to those in 
QMD, but have a mildly wider range of Mg/Fe, more like some granitic clasts 
in 15405 (Fig. 3) [2,3]. The plagioclases that are present are much more 
sodic than most of those in QMD, and are rare compared with the plagioclase 
that is as abundant . -  - as potash feldspar in QMD. 

The chemical analyses (Table 1, Fig. 4) were made on two separate splits 
of a single chip of 15434,10, and they appear to be similar in trace 
elements. A fused bead was made from powder from only one of the splits. The 
rare earths, including Eu, are much lower in abundance than in the QMD, and 
more like those in Apollo 15 KREEP basalts, but have a flatter slope. The 
pattern is not bow-shaped as in several other lunar granitic samples. The 
potassium abundance is as high as QMD (-2 wt%). The Ni, Co, and Au abundances 
are so low as to demonstrate that 15434,lO is not contaminated with 
meteoritic material, and it represents an evolved igneous plutonic lithology 
that is more granitic than QMD; however, its pyroxene is not more evolved. 

15434,lO would appear on the basis of petrography, mineral chemistry, 
and bulk chemistry to be closely related to the QMD and granitic fragments 
found in 15405. Its finding at a separate location, at Station 7 rather than 
Station 6a, make it likely that 15434,lO and rock 15405 are of local origin, 
derived from the adjacent Apennine Bench KREEP basalt unit, and are not 
exotic pieces brought in from a long distance away such as from Copernicus or 
the Aristarchus Plateau. The existence of 15434,lO also suggests the reality 
of a range of evolved compositions related to the QMD, although sample biases 
(small samples, coarse grains) cannot be entirely ruled out as a cause of the 
variations. Sample biases do not explain the differences in plagioclase 
compositions. 
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