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Sample 77135, 1 0 x 8 ~ 4  cm. i n  s i z e  and weighing about 337 g. , i s  a "green- 
gray breccia" (1 ) .  It i s  t h e  youngest among the  four samples col lected from 
the  Sta t ion  7 boulder ( 2 ) .  

Megascopically, 77135 i s  a gray, vesicular,  fine-grained phyric c rys ta l -  
l i n e  rock containing sca t te red  white feldspathic c l a s t s  and greenish yellow 
ol iv ine  xenocrysts. The matrix consists  mainly of crinkly, pale brown pyrox- 
ene and grayish t ransparent  plagioclase with black specks of ilmenite.  Most 
of the  sample i s  highly ves icular  (designated below as  p a r t  A )  but  a smaller 
p a r t  i s  l e s s  ves icular  and finer-grained (designated below as  p a r t  B ) .  The 
grain s i z e  of the  pyroxenes i n  t h e  matrix ranges from approximately 0.2 t o  
0 .8  mm. i n  A and i s  l e s s  than 0.5 mm. in B. Most ves ic les  a re  spher ica l  and 
l e s s  than 2 mm. i n  diameter, but a few spherical  and some elongated ves ic les  
a re  as  much as  1 cm. long. Some contain euhedral t r o i l i t e .  

Several kinds of xenoliths,  mostly l i g h t  colored, a re  enclosed i n  77135. 
The most abundant kind i s  a l i g h t  gray, vuggy, r ec rys ta l l i zed  t r o c t o l i t i c  
breccia with po ik i lob las t i c  orthopyroxene in t h e  matrix. This breccia xeno- 
l i t h  i t s e l f  contains xenoli ths of medium-grained o l iv ine- r ich  t r o c t o l i t e  and 
fine-grained granular t r o c t o l i t i c  anorthosi te  and Ni-Fe pa r t i c l e s .  This type 
of xenoli th i s  more abundant i n  B.  h he l a rges t  c l a s t  of t h i s  kind i s  about 
3 x 2 ~ 1  cm. and i s  being studied in d e t a i l  by the  Sta t ion  7 boulder consortium. ) 
Another type of mater ia l  present as  l a rge  c l a s t s  i s  white, fine-grained, r e -  
c rys ta l l ized  t r o c t o l i t i c  anorthosi te  with a sugary granular texture.  (one 
such c l a s t ,  1.5xlx0.5 cm., enclosed i n  A i s  a l s o  being studied by the  consor- 
tium. ) Small, dark, very fine-grained xenoli ths a re  present,  but they have 
not  been studied. Rare spinel-bearing t r o c t o l i t i c  xenoli ths a re  a l s o  present.  

This s u i t e  of xenoliths,  more than one generation, i s  cha rac te r i s t i ca l ly  
highly feldspathic, grading from t r o c t o l i t i c  anorthosi te  t o  t r o c t o l i t e  i n  com- 
posi t ion.  A l l  a r e  c rys t a l l ine .  Most xenocrysts a re  probably crushed deriva- 
t i v e s  of some of t h e  coexisting xenoli ths;  most a re  e i the r  o l iv ine  
some with rims near ~ 0 7 1 )  or  plagioclase ( ~ n ~ 9 - 9 ~  with rims ranging from An80 
t o  ~ 9 5 )  

The matrix of 77135 cons is t s  of ca lc ic  plagioclase and p o i k i l i t i c  clino- 
pyroxene with subordinate amounts of o l iv ine  and accessory ilmenite,  i n t e r -  
s t i t i a l  K-rich material ,  a p a t i t e ( ? ) ,  t r o i l i t e  and meta l l ic  i ron.  The C I F W  
norm of the  bulk rock gives about 53% plagioclase, 31% pyroxene, 13% ol iv ine  
and 3% ilmenite (1). Texturally, t he  matrix i s  formed of abundant p o i k i l i t i c  
clinopyroxene l o c a l l y  separated by patches of granular o l iv ine  and anhedral 
plagioclase. Plagioclase i n  the  matrix occurs i n  two d i s t i n c t  morphological 
types: 1. a s  s m a l l ,  sharply defined l a t h s  or elongated p la ty  inclusions 
( ~ n g l )  i n  the  p o i k i l i t i c  clinopyroxene, and 2. as  stubby l a t h s  and anhedral 
grains associated with granular o l iv ine  grains ( ~ I l 8 ~ ) .  Locally i n t e r s t i t i a l  
t o  the  anhedral plagioclase a re  materials  high i n  K2O. The p o i k i l i t i c  clino- 
yroxene grains a re  of both pigeonite and augite. Dominant i s  a very pale 

grown pigeonite with very low t o  low content of C a O  (3.2-5.2 wt. %).  h he 
iden t i f i ca t ion  of pigeonite i s  based not on the  chemical data but on 
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qua l i t a t i ve  o p t i c a l  p roper t ies  and X-ray powder d i f f r a c t i o n  and s ingle  c r y s t a l  
inves t iga t ions .  ) Augite with higher birefr ingence and much higher calcium 
content i s  minor. Traces of orthopyroxene were a l so  detected but  i t s  spec i f i c  
occurrence and s ignif icance i s  s t i l l  being evaluated. Olivine occurs both a s  
rounded inclusions i n  t h e  pigeoni te  and a s  i r r egu la r  grains  associated with 
anhedral plagioclase.  I lmeni te  and me ta l l i c  i ron  occur a s  i n t e r s t i t i a l  mate- 
r i a l  between p o i k i l i t i c  pigeoni te  and anhedral plagioclase.  The sequence of 
c r y s t a l l i z a t i o n  appears t o  be (1) o l iv ine  and lath-shaped plagioclase,  ( 2 )  
p o i k i l i t i c  clinopyroxenes, anhedral plagioclase and granular o l iv ine ,  and ( 3  ) 
i lmenite,  t r o i l i t e ,  me ta l l i c  i r o n  and potash-rich residuum. 

Mineral compositions of t h e  matrix as  wel l  a s  those of severa l  types of 
xenol i ths  a r e  given i n  Table 1. I n  general,  t he  plagioclase and o l iv ine  i n  
t he  matrix of 77135 a r e  respec t ive ly  l e s s  c a l c i c  and r i che r  i n  i ron  than those 
i n  t h e  xenol i ths .  Pigeoni te  i s  t he  dominant pyroxene in t h e  matrix and 
orthopyroxene i n  t he  xenol i ths .  

The bulk chemical composition of 77135 including some of t he  xenol i ths  
and many xenocrysts it contains  a able 2 )  i s  character ized by i t s  moderately 
high Si02 (about 47 wt.$) and A1203 contents (about 18 wt.$),  r e l a t i v e l y  high 
M ~ O / F ~ O ,  and moderate contents of Na20, K20, P2O5 and TiO*. It i s  a major 
rock type among t h e  Apollo 17  samples returned. It i s  s imi la r  t o  a small 
group of Apollo 16  rocks represented by 60315, 62235, and 65015, and t o  a 
group of Luna 20 coarse f i nes  p a r t i c l e s ,  and t o  heterogeneous g lasses  of 
impact o r ig in  from Apollo 11, 12, 14, and 15   a able 2 ) .  Some of t he  Apollo 16  
rocks c i t ed  may have a metamorphic h i s t o r y  and the  glasses  do not neces sa r i l y  
represent  t h e  same rock type. We wish t o  poin t  out and emphasize t h a t  rocks 
with composition such a s  77135 a r e  widespread on the  lunar  surface, and it i s  
probable t h a t  pigeoni te  fe ldspa th ic  b a s a l t  l i k e  77135 i s  more abundant than 
anorthosi te  i n  t he  lunar  highlands. 

Petrographic da t a  obtained so far suggest t h a t  77135 c r y s t a l l i z e d  from a 
fragment-laden melt of pigeoni te  fe ldspa th ic  basa l t  composition. We have not  
found any evidence of shock o r  thermal metamorphism a f t e r  it c rys t a l l i zed .  
Whether t he  melt was of impact o r  igneous o r ig in  i s  not easy t o  determine ( 3 ) .  
I t s  bulk composition p l o t s  near t h e  plagioclase-pyroxene c o t e c t i c  l i n e  i n  t h e  
t e rna ry  system forsterite-anorthite-silica, p a r t i c u l a r l y  i f  t h e  o l iv ine  and 
plagioclase xenocrysts could be subtracted from the  analysis  shown i n  Table 2 
( 4 ) .  Age information and source a rea  information a r e  being obtained, hence it 
would be premature t o  speculate  on i t s  o r ig in .  We are,  however, impressed 
with many arguments i n  favor of an igneous or ig in .  These w i l l  be f u l l y  
developed a s  t he  consortium inves t iga t ion  of t h i s  rock progresses.  
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Table 1. Compsftion of minerals in matrix and xenoliths in 77135, based on electron-microprobe data* 

MatrFx in Recrystallized Hedium-grained hoctolitic anorthosite in 
77135i16 troctolitic breccia troctolite in 77135.27 77135,112 
77135,26 in 77135.112 77135.112 

Plagioclase 
laths 

An87' An91 -5 

aahedral An89 An95 An% An96 

xemeiyst 'Lnw 
I-f eldspars i? trace trace plus 

X m  Y014m6~S17 

Augite 
poilrilitic Wo 

31-39PL55-4~.s14-16 

mn-poikilitic 
Pio24En61Fs15 

renocryst 
W035E"slFs14 

Chtbopyroxene 
poikiloblastic none 

V" 5 4 P s 1 5  

Olivine 

I W t e  (*.%a 
ngo 4.0-6.4 
PH) 38.4-39.8 

Ti02 51.4-53.4 

F078 PO 74-75 Ron 

*Analyzed by Jean A. Kink in  and E.C.T. Chao 

Table 2. Camparison of chemical composition of 77135 with other hiqhland rocks in veisht percent 

LUM 20 hpollo 11 Apollo 12 Apollo 14 Apollo 15 
111gh-A1 glass(7) glass(7) glass(8) glass' 

77135,2 (1) 76315.2 (1) 72435,2 (1) 60315,3 (5) tdEalts (6) A 9  K12 09 25-12A 

+Boreman snd Hinkin unpublished data 1973. 
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