
STATISTICAL COMPARISON OF THE CHEMISTRY OF LUNAR 

AND TERRESTRIAL ROCKS. S. I{. Saxena, A. Benimoff and 

N .  P ing i to re ,  Geology, Brooklyn College, City Universi ty of 

New York, Brooklyn, N . Y .  11210. 

Fac to r  a n a l y s i s  u s ing  t h e  method of p r i n c i p a l  components 

w a s  performed on 2188 t e r r e s t r i a l  rocks  ( s e e  Fig. 1 f o r  d a t a  

t ype )  t o  o b t a i n  f a c t o r s  which can be used t o  cons t ruc t  var ia-  

t i o n  diagrams f o r  a  comparative chemical study of l u n a r  and 

t e r r e s t r i a l  rocks. 

The composition mat r ix  cons i s ted  of 12 major oxides 

SiOp, A1203, Fe203, PeO, MgO, C a O ,  Na20, K20, H20, Ti02,  

Zr02 ancl P205. The varimax r o t a t e d  f a c t o r s  were used t o  cal -  

c u l a t e  t h e  12 transformed v a r i a b l e s  (TR1 t o  TR12) f o r  each 

rock a n a l y s i s  from t h e  equat ion of t h e  type: 

where X1 i s  t h e  weight percent  of oxide 1 and Fll i s  t h e  

f i r s t  c o e f f i c i e n t  i n  f a c t o r  1, e t c .  P l o t s  of transformed 

v a r i a b l e s  t aken  two at a t ime,  showed t h a t  t,he bes t  separa- 

t i o n  of t he  t e r r e s t r i a l  d i f f e r e n t i a t i o n  t r e n d s  such as tho le i -  

i t i c ,  c a l c - a lka l ine  and a l k a l i - o l i v i n e  w a s  obta ined i n  t he  

p l o t  of TR1 a g a i n s t  TR2 (Fig.' 2 ) .  The c o e f f i c i e n t s  f o r  t h e  

two TR ' s  are: SiO2 A1203 Fe203 F eO MgO C a0 
Fac to r  1 0.143 0.059 -0.012 -0.203 -0.264 -0.346 

Fac to r  2 Si02 ~ 1 2 0 3  Fe203 FeO M@ C a0 
-0.151 0.979 -0.033 -0.112 -0.270 0.062 

Ma2 0 K2 0  R20 T i02 Zr02 P205 
0.071 0.026 -0.070 -0.157 -0.020 0.010 

Percent  vafiance f a r  f a c t o r  1 is  38 and f o r  f a c t o r  2 it is  15. 
Using these two f a c t o r s ,  we c a l c u l a t e d  TRfs f o r  604 

l u n a r  rock ana lyses  (LSDS, J. Warner) which included rocks  
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f r o f n  !in0110 11 ( 9 4 ) ,  A ~ c l l o  12 ( 1 2 2 ) ,  Apollo 14  ( 9 5 1 ,  Apollo 1 5  
( l g l ) ,  Luna 20 ( 8 )  and Apol lo  1 6  ( 9 0 ) .  F ig .  2  shows schemat i c  

snre8.d of  t h e  l u n a r  d a t a  p o i n t s .  F o r  compa.rision, we have 

shovVn t h e  compos i t ion  of  t h e  Skaergaard  rocks .  Fo l lowing  a r e  

t h e  impor tan t  c o n c l u s i o n s  o f  t h i s  p l o t ;  1 )  The l u n a r  r o c k s  

p l o t  d i s t i n c t l y  s e p a r a t e d  from t h e  t e r r e ~ t r i a l  rocks .  2 )  None 

o f  t h e  t h r e e  t r e n d s  o f  d i f f e r e n t i a t i o n  which account  f o r  b u l k  

of  t h e  n a g n a t i c  t e r r e s t r i a l  r o c k s  a r e  p r e s e n t  i n  t h e  l u n a r  

d a t a .  3)  The d i f f e r e n t i a t i o n  t r e n d  o f  t h e  Skae rgaa rd  l a y e r e d  

s e r i e s  i s  similar t o  t h e  s p r e a d  o f  t h e  l u n a r  d a t a .  

The t h i r d  r e s u l t ,  which h a s  been o b t a i n e d  p u r e l y  from 

a coinyaris ion o f  t h e  b u l k  chemis t ry ,  s u p p o r t s  t h e  h y p o t h e s i s  

t h a t  l u n a r  c r u s t a l  r o c k s  r e p r e s e n t  a s e r i e s  o f  r e l a t e d  cwnu- 

l a t e s .  The i m p o r t a n t  d i f f e r e n c e  i n  t h e  composi t ion  of  t h e  

l u n a r  r o c k s  and t h e  Skae rgaa rd  r o c k s  i s  t h e  p a u c i t y  of Na20 

i n  t h e  former .  To s u b s t a n t i a t e  t h e  s i m i l a r i t y  between t h e  two 

d i f f e r e n t i a t i o n  t r e n d s ,  we have r e c a l c u l a t e d  TR' s f o r  t h r e e  

Skaergaa.rd samples  by removing t h e  a l b i t e  component. The re-  

s i ~ l t  i s  very g r a t i f y i n g .  

T h i s  r e s e a r c h  h a s  been  suppor t ed  by NASA g r a n t  NSG-7028. 
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