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Among the Apollo 17 rake samples allocated to us are two breccias 
(Station 7 rocks 77517 and 77538) that are characterized by unusual clast 
assemblages. We report here results of mineralogical-petrological study of 
the two breccias, with emphasis on their distinctive clast assemblages. One of 
the breccias (77538) has also been analyzed by INAA (1); the results (Table 1) 
show it to be of high-K (1.04 w t  . % K20) KREEP affinity with low MgO (s 5 w t  . %) . 
Breccia 77538 also contains low siderophile abundances and likely remained 
relatively uncomtaminated by meteorites (1). 

Roth 77517 and 77538 contain abundant mineral and lithic clasts in 
highly porous, poorly sintered matrices. The matrix of 77517 consists of 
fine-grained mineral clasts bound together by irregular, wispy overgrowths that 
form sinuous grain-to-grain contacts; there is no glass in the matrix. The 
matrix of 77538 differs slightly in that matrix minerals are more angular, 
with little or no overgrowths, and there is minor matrix glass. 

The two breccias have limited but different clast assemblages. A 
prominent feature of 77517 is the presence of abundant clasts of pink Mg-A1 
spinel. The clasts range up to 'L 0.4 rnm in diameter and all contain c\. 5 pm 
thick plagioclase coronas; small blebs of ilmenite are often present at the 
spinel-plagioclase interface. A number of the clasts are actually poly- 
mineralic, with adhered plagioclase or, in one instance, olivine. A second 
distinctive feature is the presence of clasts of aluminous enstatite 
identical in composition to those reported by (2) in soil 73263,l: i.e., 
En89-9~Fs8-loWol, with 3.3-7.2 w t . %  A1203. The aluminous enstatites 
previously described occur in an assemblage containing forsteritic olivine 
(Fog 0) , pink spinel, and plagioclase (Ang6). As noted above, - 77517 contains 
abundant pink spinel; it also contains abundant plagioclase clasts of 
composition An9 6 - 9 7 and a couple olivine clasts of composition Foe 9 - 9 0 (Fig. 
1). As noted by (2) , such an association, if representing an equilibrium 
assemblage, is suggestive of high (3-7 kb) pressure and, thus, excavation 
from relatively great (> 60 h) depth in the moon. A third noteworthy 
feature of 77517 is the prevalence among lithic clasts of one general 
lithologic type which constitutes nearly 20% of the rock. This clast type 
is itself a breccia and is characterized by a very fine-grained (2-5 w) 
microgranular texture; most of the clasts are matrix-rich and contain 0-10% 
mineral clasts and sDarse lithic clasts. The breccia clasts usuallv 
contain s 60% plagioclase, but more feldspathic types are also presknt. 
Other lithic clasts in 77517 mostly are fine-to medium-grained recrystallized 
ANT clasts; the rock also contains a coarse-grained feldspathic basalt clast 
with intergranular texture. 

Breccia 77538 contains two unusual clast types. The first type (high- 
Fe) has a graphic texture and consists of blebs and granules of fayalitic 
olivine (Fo 1 2  - 17) and silica enclosed in ferroaugite (Fnl5 - 2 2 Fs42 - 4 ~ W O  3 2 - 4 0) 
and minor ferropigeonite Also present are troilite, 
(tends to concentrate in bands) metal and ilmenite (Fe/ (Fe+blg) , 0.95 - 0.98) . 
The second type (high-K) consists primarily of K-feldspar (An1 -Jb5 - 8Ors e - 9 3 )  
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and silica: the phases often occur in a barred intergrowth. A relatively 
sodic plagioclase (Q An6 &b3 , fayalitic olivine (Fob- 3), 
ferroaugite (En6 - 9Fs I, 8 - 5 1 W ~ 4  0 - 4 I,) , ilmenite (Fe/ (Fe+blg) , 0.94-0.99) and 
troilite occur as accessory minerals. One high-Fe clast contains an area 
of K-feldspar (h2Ab5-60rg2-93) and silica in a barred intergrowth very 
similar to those found in the high-K clasts. This occurrence, together with 
the similarities in mineral compositions and assemblages, suggest that the 
two clast types are genetically related. Analyses of clasts of both types 
were made via the broad beam technique, and the averages are shown in Table 
1. The clast compositions closely resemble those (Table 1, cols. 4 and 5) 
of late-stage high-Fe and high-K immiscible liquids in mare basalts ( 3 , 4 ) .  
Clasts of late-stage, high-K (= granitic) composition have been found 
in a number of breccias but clasts of late-stage, high-Fe composition have 
not previously been reported (4). Most other lithic clast types present in 
77538 are plagioclase-rich breccia clasts with partly melted to glassy 
matrices. A survey of mineral clasts in 77538 reveals the following (Fig. 2) : 
olivine mineral clasts are not present (or at most are extremely rare); 
pyroxene mineral clasts have a wide compositional range and exhibit for 
the most part a mare-like trend; plagioclase mineral clasts also display 
a wide range in composition, and tend to be more sodic than those (Ang1-97) 
present in plagioclase-rich breccia clasts. 

In summary, observed clast assemblages are unique to each breccia. 
Breccia 77517 is characterized by abundant mineral clasts of pink Mg-A1 
spinel, Mg-rich olivine and pyroxene, and calcic plagioclase, indicative 
of limited, almost exclusively ANT-suite parentage. Presence of aluminous 
enstatite clasts suggests that at least some of this source material was 
excavated from relatively great depth (> 60 km) . In contrast, breccia 
77538 is characterized by more Fe-rich pyroxenes, with rather mare-like 
chemistry, and less calcic plagioclases, and contains high-Fe and high-K 
lithic clasts whose compositions closely resemble those of immiscible 
melts produced in the late stages of mare basalt crystallization. These 
clasts presumably are the major component contributing to the high-K KREEP 
signature of the rock. 
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Table 1. Composition (wt. %) of 77538,Z and high-Fe and high-K clasts. 

SiO2 
Ti02 
A1203 
cr2 0 3 
FeO 
MgO 
CaO 
Na20 
K2 0 
p205 
S 

Columns : 1 - INAA bulk composition of 77538,2 (1) : 2,3 - composition 
of high-Fe and high-K lithic clasts in 77538,2, determined by broad 
beam technique; 4 - normalized average of six analyses of high-Fe 
melt inclusions from Apollo 11 basalts (3) ; 5- mean of 32 analyses 
of high-K melt inclusions from Apollo 17 basalts (4). 

NA = not analyzed; * = c0.01 wt. % 

Figs, 1 and 2. Pyroxene, olivine and plagioclase compositions in 77517 
(left) and 77538 (right). Symbols : circles and open boxes in histograms, 
mineral clasts; triangles and boxes with diagonal lines, minerals in 
lithic clasts. 
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