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Rocks r e t u r n e d  by t h e  Apol l o  17 m i s s i o n  t o  t h e  T a u r u s - L i t t r o w  r e g i o n  con- 
s i s t  p redominan t l y  o f  h i g h - t i t a n i u m  mare b a s a l t s ,  n o r i t i c  b recc ias ,  and anor-  
t h o s i t i c  gabbros (1,2). life r e p o r t e d  a  p r e l i m i n a r y  m ine ra l  i s o c h r o n  f o r  mare 
b a s a l t  70035 a t  t h e  Fou r th  Lunar Science Conference. A d d i t i o n a l  da ta  (Tab le  1  
and F i g u r e  1  ) 1  ead t o  a  r e f i n e d  determi  n a t i o n  o f  t h e  age, 3.73 + .ll AE and 
i n i t i a l  r a t i o ,  0.69924 + ,03005. The age agrees w i t h  Rb-Sr a g e s  by  o t h e r  
workers (3,4)  and t h e  3VAr /40Ar  age ( 5 ) .  S i m i l a r  ages have been r e p o r t e d  f o r  
75055 (6,7,8,9,10). The age o f  these basal  t s  i s  taken as t h e  age o f  t h e  
v a l l e y  s u b f l o o r .  

The n o r i  ti c  ( b l  ue-gray,  g reen-gray)  b r e c c i a s  and the  a n o r t h o s i  ti c  gabbros 
a re  presumably d e r i v e d  f rom t h e  mass i f s  b o r d e r i n g  t h e  v a l l e y  ( 2 ) .  Several  i n -  
v e s t i g a t o r s  (2,9,10) have determined 3 9 A r / 4 0 A r  ages of 3.97 t o  4.05 AE f o r  
b r e c c i a  76055. Whole r o c k  Rb-Sr da ta  f o r  rocks  o f  t h i s  t ype  fa1  1  a long  a  4.01 
+ 0.09 AE i s o c h r o n  ( F i g u r e  2 ) .  I l ~ c l u d e d  on t h e  i soch ron  a r e  samples o f  m a t r i x  - 
and c l a s t  m a t e r i a l  f r o m  t h e  S t a t i o n  6 bou lde r  (Phinney conso r t i um) .  The chem- 
i c a l  con ipos i t ions  o f  t h e  r o c k s  have been used as a  c r i t e r i a  f o r  g roup ing  them 
and a r e  d iscussed i n  t h e  companion p a p e r s ( 2 , l l ) .  Apparen t l y  whole r o c k  Rb-Sr 
sys temat i cs  f o r  these rocks  were r e s e t  by t h e  even t  recorded i n  t h e  3 9 ~ r / 4 0 , 4 r  
ages. Because o f  t h e  metamorphic t e x t u r e  o f  these rocks  and t h e i r  d e r i v a t i o n  
f rom S e r e n i t a t i s  e j e c t a ,  t i i i s  age has k e n  c o t ~ s i s t e t ~ t l y  i d e n t i f i e d  w i t h  t h e  
S e r e n i t a t i s  event  (8,9,10). l!r agree t h a t  t ~ l i s  conc lus ion  i s  t i l e  most prob-  
a b l e  one and n o t e  t h a t  analogous Rb-Sr sys temat ics  were a l s o  found f o r  h i g h  
grade b r e c c i a s  a t  t h e  Fra "auro s i t e  (12 ) .  

Nhole r o c k  d a t a  f o r  a i ~ o r t l i o s i t i c  gabbros do n o t  a l l o w  a  p r e c i s e  age de- 
t e r m i n a t i o n  b u t  s t r o n g l y  suggest  t h a t  t h e i r  Rb-Sr sys temat i cs  were a l s o  r c s e t  
by t h e  4.0 AE even t .  Thus t h e  p r e c u r s o r s  o f  t h e  m a s s i f  b r e c c i a s  were appar- 
e n t l y  p resen t  as c r u s t a l  r o c k s  p r i o r  t o  4.0 AE ago. We have p r e v i o u s l y  a p p l i -  
ed t h e  whole r o c k  method t o  a t t e m p t  t o  "see th rough"  t h e  metamorphic events 
which dominate t h e  r a d i o m e t r i c  ages f o r  h i g h l a n d  rocks  (12,13).  The KREEP- 
l i k e  n o r i t i c  b r e c c i a s  f i t  t h e  p a t t e r n  e s t a b l i s h e d  f o r  VtlA and KREEP b a s a l t s  
(13 ) .  R e l a t i v e  REE abundance p a t t e r n s  a r e  s i m i l a r  b u t  i n t e r m e d i a t e  t o  those 
f o r  KREEP and VHA b a s a l t s  ( 1 1 ) .  L i kew ise ,  Rb/Sr i s  i n t e r m e d i a t e  t o  t h a t  f o r  
KREEP and VtlA, as was 8 7 ~ r / 8 6 ~ r  4.0 AE ago. Adopt i i ig  t h e  hypo thes i s  t h a t  
rocks  w i t h  KREEP-like r e l a t i v e  REE abundance p a t t e r n s  d i f f e r e n t i a t e d  contem- 
poraneously f rom t h e  same o r  s i m i l a r  source  m a t e r i a l s  leads t o  c o n s t r u c t i o n  o f  
t h e  pr imary  4.22 AE i soch ron  shown i n  F i g u r e  3  which i s  e s s e n t i a l l y  t h e  same 
as t h a t  determined f rom Vl1A and I<REEP a l o n e  ( 1 2 ) .  The v a l  i c l i  t y  o f  t h i s  con- 
s t r u c t i o n  r e s t s  on t h e  f i n a l  unders tand ing o f  t n e  pe t rogenes i s  o f  these r o c k s .  
A1 t e r n a t i v e l y ,  t h e  average model age ( ~ ~ 4 . 5  AE) may be cons idered as an upper 
1  i m i t  t o  t h e  t ime  o f  chemical d i f f e r e n t i a t i o n  o f  t h e  n o r i t i c  b r e c c i a s .  [ lo te ,  
however, t h a t  t h e r e  i s  c o n s i d e r a b l e  v a r i a t i o n  i n  model age and t h a t  no i n d i -  
v i d u a l  rock  may a  p r i o r i  be cons idered as remain ing  a  c losed  system d u r i n g  t h e  
4.0 AE metamorph?sm. 

A  m ine ra l  i soch ron  ( F i g u r e  4 )  was determined f o r  a  G9 mg f ragment of 
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crystal  1 i ne . ( i  . e. with igneous textures)  K R E E P  from the Apol 1 o 15 sample re-  
turn. The age obtained, 3.91 t .04 A E ,  i s  the same as tha t  obtained on rake 
sample 15382 by the 39Ar/40Ar technique (5 ,9 ) ,  and within er ror  of tha t  of 
Apollo 14 c rys ta l l ine  GREEP basal ts  (14,15). The i n i t i a l  r a t i o  I = 0.70070 + 
,00010 i s  s l i g h t l y  higher than tha t  found f o r  Apollo 14 crystal  1 ine IKREEP (IF, 
15) ,  within e r ro r  of tha t  found fo r  a whole rock isochron f o r  high grade 
Apollo 14 breccias (12),  and perhaps s l i g h t l y  lower than tha t  f o r  breccia 
cl a s t  14321,134-53 (1G). The relat ionship between brecciated and crystal  1 ine 
K R E E P  var ie t ies  remains t o  be c l a r i f i ed .  Two a1 ternat ives suggest themselves: 
( a )  The crystal  l i n e  va r i e t i e s  represent impact melts, in a sense the highest 
grade of metamorphism, ( b )  They are  unmetamorphosed flows which were extruded 
a t  or  near the time when similar  rocks already on the lunar surface were meta- 
morphosed, i . e .  they represent impact triggered lava flows from previously 
d i f ferent ia ted  magma chambers. 
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Table I. Rb and Sr A n a l y t i c a l  Resul ts 

Sample Rb Sr  
" ~ b a  - " ~ r b  

( o m )  P P ~ )  865, 'j6sr 
TOC TL* 

I. A p o l l o  17 l i o r i t i c  B recc ia5  
52.8 :',::: :: 53.7 

76055.5 47.7 
76315,2 52.4 
76315,3511 49.2 
76315.30(33 66.7 

11. A p o l l o  17 A n o r t h o s i t i c  Gabbros 
76230.4 0.448 145.9 0.0089 + 2 0.69982 + 7 5.60 + .65 6.12 t .66 
77017.2 : 1.310 141.5 0.0263 T 3 0.7W72 6 4.22 7 .20 4.40 T .20 
78155.2 51.6 2.06 146.7 0.0406 5 4  0.70164 6 4.37 I .I4 4.48 ..I4 

Ill. A 0110 17 S o i l s  
77e  
750;: 1: 
76501 .I 
78501.2 
79135.1 
79261 1 2  
70181 :j 

and S o i l  B recc ia  
7 2 . 1  1.771 

58.3 1.106 

IV. 15434.73 Minera l  Separates (69  m?, c r y s t a l l i n e  YAEEP 
23)-325 tlesn 6.1 15.77 140.7 4.27 + .05 4.29 .05 
Plag 4.6 2.826 314.4 

53.2 0.628 
Plag 4 .4  6.0348 
I l m  I 11.9 0.8345 
PX 22.7 0.3738 
PX + l l m  26.9 0.6334 
I I m  2 8 . 9  0.832 

b. U n c e r t a i n t i e s  correspond t o  l a s t  f l i u r e s  and represen t  2 m .  l i o m l i z e d  t o  "Sr/@'Sr = 8.7521. 
c. m d e l  age assuring I - 0.63910 (On51 p lus  our  b i a s ) .  
d. )(ode1 age assur,lng I = 0.63903 (Apo l lo  16 a n o r t h o s i t e s  f o r  T - 4.6 AE). 
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