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Samples 77135, 77115, 77215, and 77075 were co l lec ted  by Eugene Cernan 
and Harrison Schmitt from a boulder about 2.5 m. i n  diameter a t  S ta t ion  7 a t  
t he  foot  of North Massif a t  Taurus-Littrow (1). Fie ld  r e l a t i o n s  and photo- 
graphs taken by Cernan and Schmitt show t h a t  a large,  off-white, moderately 
coherent c l a s t  i s  t he  o ldes t  ma te r i a l  i n  t h e  boulder ( represented by 77215). 
Dark v e i n l e t s  (77075) which cut  t h i s  c l a s t  were observed by Schmitt t o  be 
continuous with "blue-gray matr ix-r ich breccia1'  (77115)) t h e  mater ia l  which 
surrounds t h e  white c l a s t .  D i s t i nc t  f r ac tu re s  probably produced by shock cut  
across a l l  t h r ee  a s  a block. This f rac tured  block i s  enclosed by l a r g e l y  un- 
fractured,  highly ves icu lar  rock (77135); t h e  youngest mater ia l  i n  t h e  boulder, 

77135, a fragment-laden, fine-grained, phyric, pigeoni te  fe ldspa th ic  
basa l t ,  i s  described by us  i n  another abs t r ac t  ( 2 ) .  Here we present  a 
preliminary descr ip t ion  of t h e  other  t h ree  rocks. 

77115 i s  a vuggy, very fine-grained, gray (blue-gray brecc ia  of PET ( 3 ) )  
fragment-laden c r y s t a l l i n e  rock, about 6 . 5 ~ 5 . 5 ~ 3 . 5  cm. and weighing about 
116 g. As compared t o  77135, 77115 i s  much more heterogeneous, contains more 
abundant and a wider and somewhat d i f f e r e n t  v a r i e t y  of xenol i ths ,  and i s  
f iner-grained than t h e  fine-grained p a r t  of 77135. 77115 can be divided 
roughly i n t o  2 port ions,  a gray aphanite ( A )  and a brownish gray, more frag-  
mental-appearing, coarser-grained p a r t  ( B ) .  Both p a r t s  a r e  coherent and 
c rys t a l l i ne .  There a r e  a reas  where mater ia l s  s imi la r  t o  B a r e  in t imate ly  
dispersed within A. 

Par t  A i s  vuggy and holocrys ta l l ine .  The chemical composition obtained 
by expanded beam electron-microprobe ana lys is  i s  shown i n  Table 1. The pr in-  
c i p a l  minerals a r e  low calcium pyroxenes, plagioclase,  o l iv ine  and i lmenite .  
The pyroxenes, which a re  very pa le  brown i n  color,  a r e  r a r e l y  g rea t e r  than 
0.2 mm. and range from microsubophitic t o  micropoik i l i t i c .  Under high magni- 
f i c a t i o n  ( 1 0 0 0 ~ )  most show inc l ined  ex t inc t ion .  Their compositions Wok-10 
En71-58Fs25-32 a re  r i c h e r  i n  i ron  than those i n  77135. Plagioclase occurs a s  
l a t h s  surrounded or  enclosed by pyroxenes, or  as  anhedral gra ins  associated 
with p l a t y  i lmenite  i n  i n t e r s t i t i a l  areas  between t h e  pyroxenes and o l iv ines .  
The small plagioclase l a t h s  range from An88-92 while p lag ioc lase  xenocrysts 
a r e  general ly  more ca lc ic ,  A.96. Most o l iv ine  grains  occur d i sc re t e ly ,  r a r e l y  
as inclusions i n  clinopyroxenes. Olivine xenocrysts have cores Fo69-89 and 
rims Fo68-78 converging toward t h e  composition of o l iv ine  i n  t h e  matrix 
Fo67-71 a l so  s l i g h t l y  more i ron- r ich  than i n  77135. I lmenite  occurs a s  p l a t y  
c rys t a l s  concentrated i n  areas  r i c h e r  i n  anhedral plagioclase,  and the re  a r e  
small areas  of mesostasis which a r e  r i c h  i n  potassium, much a s  i n  77135. Rare 
sp ine l  xenocrysts a r e  present .  Di f fe ren t  kinds of ol ivine-plagioclase xeno- 
l i t h s  and s l i g h t l y  d e v i t r i f i e d  g l a s s  xenol i ths  occur i n  t h i s  rock. Most of 
these  a r e  t oo  small t o  be s tudied  systematical ly .  

Par t  B cons is t s  of a r e c r y s t a l l i z e d  aggregate of angular o l iv ine  and 
p lag ioc lase  gra ins  in te rspersed  with much l a r g e r  granulated s ing le  gra ins  of 
pyroxene. It a l so  contains fine-grained dark c rys t a l l i ne  a reas  which appear 
t o  pene t ra te  B but  a r e  unl ike  A i n  composition. B has apparently 
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r ec rys t a l l i zed  with anhedral p lag ioc lase  cementing the  fragments. I n  bulk 
composition it i s  more fe ldspa th ic  than A  a able 1). 

77215 i s  a shock-compressed, sheared, and granulated microbreccia with 
only a few c l a s t s  about 1 em. across .  It cons is t s  of 3 p r inc ipa l  l i t h o l o g i e s :  
1. Grayish white t o  white xenol i ths  of granular plagioclase aggregates and 
fragments of l igh t -co lored  pyroxene; 2. Xenoliths of t r o c t o l i t i c  and o l iv ine-  
r i c h  aggregates and xenocrysts of pa le  greenish yellow o l iv ines ;  3. Dark gray 
t o  black shat tered,  p a r t l y  d e v i t r i f i e d  fragment-laden g l a s s .  Other l i t h i c  
fragments a r e  a l s o  present  bu t  they  appear t o  be minor and have not  ye t  been 
studied. 

Only one t h i n  sec t ion  (77215~13) of a random chip was studied. It i s  a 
f a i r l y  porous microbreccia containing abundant white c l a s t s  and a few dark 
p a r t i c l e s .  Most of t h e  l igh t -co lored  l i t h i c  c l a s t s  cons is t  of plagioclase 
plus  orthopyroxene o r  p lag ioc lase  plus  orthopyroxene and augi te  aggregate too  
small t o  revea l  i t s  general  l i t h i c  type. Plagioclase and l igh t -co lored  ortho- 
pyroxene gra ins  a r e  abundant. Orthopyroxenes a r e  hyper sthene WoI+-7%3 -64 
Fs33-29. Some of t h e  hypersthene contains coarse planar  t o  irregular-shaped 
exsolved lamellae of augi te  with composition Wo32-42En50-45Fs18-13 suggesting 
a deep-seated or ig in .  Augite a l s o  occurs a s  separate  c l a s t s ,  mostly about 
Wo43En43Fs14 i n  composition. As a whole, hypersthene i s  much more abundant 
than augi te .  Olivine c l a s t s  a r e  a l s o  l o c a l l y  abundant. They have a wide 
range of composition, F085-97. The composition of ca l c i c  plagioclase ranges 
from An88-93. The dark gray specks a r e  p a r t l y  d e v i t r i f i e d  g lassy  p a r t i c l e s  
with a few sca t t e r ed  xenocrysts.  Their chemical composition (from 77215, 1 3 )  
i s  shown in Table 1. These dark g lassy  p a r t i c l e s  may represent  impact glasses  
from source mater ia l s  s imi l a r  t o  t h e  mater ia l  i n  which they  a re  embedded. The 
bulk composition of t h i s  orthopyroxene-rich microbreccia with l o c a l l y  var iab le  
composition i s  no t  ye t  ava i lab le  f o r  comparison. 

77075 i s  a dark, very fine-grained e s s e n t i a l l y  holocrys ta l l ine  rock with 
very fine-grained intergrowths of plagioclase and pyroxene and widely sca t -  
t e r e d  xenocrysts of p lag ioc lase  and o l iv ine .  The bulk chemical composition of 
77075 i s  shown i n  Table 1. 

The mineral and c l a s t  assemblage of 77215 i s  d i s t i n c t i v e .  The bulk 
chemical compositions of t h e  black v e i n l e t s  77075 and t h e  gray port ion of 
77115 are  very s imi l a r  t o  77135. Both 77075 and 77115 had been f rac tured  by 
shock before they  were o r  appeared t o  be incorporated i n  77135. The l ack  of 
r e l i c t  c l a s t s  with s t rong  shock e f f e c t s  precludes the  in t e rp re t a t ion  t h a t  t he  
melt port ions of t h e s e  rocks were produced by in s i t u  p a r t i a l  melting caused 
by impact. If t h e  melts  of 77075, 77115 and 77135 were of impact or ig in ,  two 
o r  even th ree  l a rge  impact events were necessary t o  produce them: an e a r l i e r  
event fo r  77075 and 77115 ( i f  they  a r e  p a r t  of t h e  same mel t )  and a l a t e r  melt 
f o r  77135. If t h e  melts  were igneous i n  or igin,  then p a r t i a l  melting by 
igneous a c t i v i t i e s  was a ' cont inuing  process in t h i s  per iod of ea r ly  lunar  
h i s to ry  i n  t h e  highlands. 
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Table 1. Preliminary data of t h e  chemical composition of the  Apollo 17 
Stat ion 7 boulder consortium rocks, i n  weight percent* 

- 

77115710-3 Dark glassy 
77115,9-1 brownish gray p a r t i c l e s  i n  

77135,2*jC gray port ion portion 77215~13 77075 

SiO2 46.13 46.9 47.0 49.9 46.6 

Ti02 1.54 1.16 0.94 0.35 1.50 

A1203 18.01 19.6 23.5 12.1 18.6 

FeO 9.11 7.8 6.8 9.8 8.6 

Total 99.97 99. 101. 99 99. 

*Expanded beam electron microprobe analyses by Jean A. Minkin. 
**PET, 1973 . 
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