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We report preliminary results of a detailed petrological study of 26 
Pgollo 17 rake sample breccia from Stations 2, 7 and 8. We emphasize charact- 
terization of textures, bulk compositions and mineralogy of the breccia 
matrices, to relate the rake samples to the classification scheme of (I). 

Station 2 Four breccias (72535, 72536, 72539, 72738) have a microsub- 
ophit'ic matrix texture. They are extremely fine-grained, with 2 - 1 0 ~  wide 
euhedral plagioclase laths subophitically enclosed by irregular mafic grains. 
Opaque minerals (dominantly ilmenite) occur as irregular rods up to several pm 
wide (< 1~ in finest-grained breccia). Several breccias contain matrix heter- 
ogeneities, with local, often sharp, differences in matrix grain size and/or 
texture. Five rake breccias (72548, 72549, 72558, 72735, 72736) have a micro- 
poikilitic matrix texture. They are slightly coarser-grained than the micro- 
subophitic breccias, and show evidence (e . g. , rounded corners on plagioclase 
grains) of matrix recrystallization. Mafic and opaque minerals vary in habit 
from predominantly equant (e.g., 72548) to irregular micropoikilitic crystals 
(e. g. , 72549) . The remaining Station 2 sample (72559) has a granulitic tex- 
ture (subequant to equant grains with 1200 triple junctions) and is of troc- 
tolitic mineralogy. Poikiloblastic grains of orthopyroxene and, occasionally, 
high-Ca pyroxene are scattered throughout the matrix. Chromite is the dom- 
inant opaque mineral; armalcolite, ilmenite, Mg-A1 spinel, and zircon are 
also present. 

Matrix plagioclases generally range An8 6-96 in composition in both micro- 
subophitic and microgranular-micropoikilitic breccias. In troctolite 72559 
plagioclase is restricted to An94:s6. Matrix olivines exhibit very limited 
compositional variation both withln and between samples (e.g., F o ~ ~ ' ~ ~  in 
72535; F o ~ ~ - ~ ~  in 72539). Olivines in 72559 are more magnesian (Foel-es). 
Matrix pyroxene compositions from representative Station 2 breccias are shown 
in Fig. 1. In all cases the Fe-Mg variation is very limited; Ca variation 
also is very restricted except for low-Ca pyroxenes in microsubophitic breccia 
72535. Matrix pyroxenes in troctolite.72559 are Q 10 mol % richer in the magne- 
sian component. The width of the two-pyroxene gap is smallest in the micro- 
subophitic breccias, intermediate in microgranuler-micropoikilitic breccias, 
and largest in troctolite 72559. Based on data of (2) , the pyroxene compos- 
itions shown in Fig. 1 suggest matrix crystallization temperatures of ~ 1 2 0 0 ~ ~  
for microsubophitic breccias , ~1100~C for microgranular-micropoikilitic brec- 
cias, and ~~1000~C for troctolite 72559. 

Abundance and relative proportions of mineral clasts are similar in both 
microsubophitic and microgranular-micropoikilitic breccias Plagioclase is 
most abundant, followed by olivine and then pyroxene; rare clasts of pink 
spinel are present in several breccias. Plagioclase, olivine and pyroxene 
mineral clasts show considerably greater ranges in composition then do matrix 
minerals. Marginal overgrowths are present on s& mineral clasts, most 
comnly in breccias that have undergone matrix recrystallization. Lithic 
clasts vary considerably in abundance: they are very rare in a few Station 2 
breccias (e. g. , 72549) and quite abundant in others (e. g. , 72735). The most 
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comon types encountered have ANT mineralogy and usually a fine-grained 
recrystallized texture; some medium-grained ANT clasts are also present. Fine- 
grained breccia clasts, often partially melted, are also conanon. 

Station 7 Three breccias (77515, 77539, 77545) have a poikilitic texture 
s i m i l ~ l l o  16 poikilitic rocks (3). Their matrices are characterized 
by oikocrysts of low-Ca pyroxene that enclose abundant euhedral tablets or 
stubby laths of plagioclase and minor rounded olivine grains. The oikocrysts 
range 0.2-0.4 mm in length except in 77545 where some exceed Imm, and vary in 
composition from Q F X I ~ ~ F S ~ ~ W O ~  in 77539 and 77545 to Q E ~ ~ ~ F s ~ ~ W O I  0 in 77515. 
Olivine (FO~~',~) and plagioclase (h85-95) exhibit similar compositional 
ranges as in the microsubophitic and microgranularcmicropoikilitic Station 
2 rake breccias. Ilmenite is the predominant opaque mineral and occurs as 
irregular, often poikilitic crystals. Mineral clasts are dominantly plagio- 
clase and olivine; pyroxene mineral clasts are present only in 77539. Lithic 
clasts are few in number but include a large granoblastic anorthosite clast 
in 77539 (comprising Q 65% of thin section area) and a Q 2 mm coarse-grained 
polygonal olivine (F08g) clast in 77545. 

Two Station 7 breccias (77517 and 77538) have matrix textures similar to 
those described as fragmental breccias by (1). The matrices are extremely 
porous and are bound together by small amounts of fine-grained granular 
material. Both are clast-rich and contain clast types not present in other 
samples: 77517 is distinguished by containing abundant mineral clasts of 
pink spinel (up to 0.4 m), while 77538 contains a number of clasts with a 
supercooled, chondrule-like texture and others with a distinct graphic 
texture. 

The remaining Station 7 breccia (77518) has a microsubophitic matrix 
texture. It is slightly coarser-grained than the Station 2 microsubophitic 
breccias, and possibly has undergone minor recrystallization, as there is 
some rounding at the corners of plagioclase crystals. 

Station 8 With one exception breccias contain abundant material of mare 
o r i g i n 6 1  and lithic clasts of high-Ti basalt parentage; orange and 
devitrified orange glass spherules) . Five samples (78535, 78537, 78546, 
78567, 78568) contain abundant brownish cryptocrystalline to glassy mesos- 
tasis that firmly cements the rock together. Four samples (78547, 78548, 
78549, 78555) are friable soil breccias. 

The remaining Station 8 sample (78527) is a recrystallized monomict (?) 
breccia of noritic mineralogy (modal proportions: plagioclase, 52%, ortho- 
pyroxene, 46%, olivine, 2%). It is similar texturally to troctolite 72559, 
although not as highly annealed. Like 72559, mineral compositions show very 
little scatter: plagioclase is An9 - 9 6, olivine is Fo7 7, orthopyrcxene is 
En75-77 Fs19-20 Wo4-6 and clinopyroxene E~I+~-I,~Fs~oWO~~-I,~. The width of 
the two-pyroxene gap suggests a final equilibration temperature of %1050~~ 
for 78527. 

Bulk matrix compositions. The results of broad beam electron microprobe 
analyses of the matrices of selected breccias from Stations 2 and 7, as 
plotted on the olivine-anorthite-silica pseudoternary diagram of (4), are 
sham in Fig. 2. Two microsubophitic breccia matrices analyzed are very 
similar in composition and plot slightly off the olivine-plagioclase cotectic 
in the olivine field. Of two microgranular-micropoikilitic breccia matrices 
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analyzed, one plots on the olivine-plagioclase cotectic (very near the two 
microsubophitic breccias), and the other plots in the plagioclase field. 
The bulk matrix composition for a Station 7 poikilitic breccia also plots 
near the olivine-plagioclase cotectic, but is richer in SiO2 than those from 
Station 2. 

Discussion. Proximity of microsubophitic breccia bulk matrix compositions 
to the olivine-plagioclase cotectic in the sys tem olivine-anorthite-silica 
(Fig. 2) is consistent with textural and mineralogical (i . e. , two-pyroxene 
data) evidence suggesting crystallization from a melt. A melt origin for 
at least some microgranular-micropoikilitic breccias also seems probable from 
the bulk matrix data (Fig. 2). Present texture of latter possibly reflects 
minor subsequent recrystallization (~1100~C) . 

The analyzed poikilitic breccia has a matrix composition also near the 
cotectic, supporting melt origin as has been proposed for poikilitic rocks 
by (3). Two of the three poikilitic breccias are devoid of pyroxene mineral 
clasts and are thus compatible with the thermal model proposed by (3). 
Presence of pyroxene mineral clasts in 77539 is possibly due to incorporation 
of large (>6 mm) anorthosite clast by the melt: if "cold", it perhaps 
prevented adjacent matrix from attaining high enough temperature for long 
enough time to melt the pyroxene clasts . 

Sample 72559 (troctolite) and 78527 (norite) are distinct from rest of 
the rake breccias in that they are coarser-grained, highly annealed rocks 
of apparently monomict nature. The Fe/ (Fe+Mg) ratios of both rocks are 
very low (5) and suggest the possibility of cumulate origin for the original 
rocks. - - 
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Fig. 1. Representative matrix py- 
roxene compositions: U, 72535; 
A, 72548; 0, 72559. 
Fig. 2. Broad beam bulk analyses 
of matrices from microsubophitic 
(0) , microgranular-micropoikilitic 
( 0 )  and poikilitic (A) breccias. 
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