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STATISTICAL COMPARISON OF THE CHEMISTRY OF LUNAR
AND TERRESTRIAL ROCKS. S. K. Saxena, A. Benimoff and
N. Pingitore, Geology, Brooklyn College, City University of
New York, Brooklyn, N.Y. 11210,

Factor analysis using the method of principal components
‘was performed on 2188 terrestrial rocks (see Fig. 1 for data
type) to obtain factors which can be used to construct varia-
tion diagrams for a comparative chemical study of lunar and
terrestrial rocks.

‘The composition matrix consisted of 12 major oxides
5i0,, A1203, F9203, FeO, MgO, CaO, Na,0, K,0, Hy0, TiO,,
Zr02 and P205. The varimax rotated factors were used to cal-
culate the 12 transformed variables (TRl to TR12) for each
rock analysis from the equation of the type:

where X; is the weight percent of oxide 1 and ﬁll is the

first coefficient in factor 1, ete. Plots of transformed
variables taken two at a time, showed that the-best separa-
tion of the terrestrial differentiation trends such as tholei-
itie, cale-alkaline and alkali-olivine was obtained in the
plot of TR1 against TR2 (Fig. 2). The coefficients for the

two TR's are: gi0> 21203 Fe203  FeO  MgO Cao
Na20 K20 H20 - TiQ2 Zr02 P205

Factor 2 5102 A1203 Fe203 FeO Mg0 Cal
Na20 K20 H20 Ti02 Zr02 P205

0.071 0.026 -~0.070 =0.157 =0.020 0.010
Percent variance for factor 1 is 38 and for factor 2 it is 15.
Using these two factors, we calculated TR's for 604
lunar rock analyses (LSDS, J. Warner) which included rocks
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from Arollo 11 (94), Avcllo 12 (122), Apollo 14 (95), Apollo 15

(191), Luna 20 (8) and Apollo 16 (90). Fig. 2 shows schematic
soread of the lunar data points. For comparision, we have
cshovn the composition of the Skaergaard rocks. Following are
the important conclusions of this plot; 1) The lunar rocks
plot distinctly separated from the terrestrial rocks. 2) None
of the three trends of differentiation which account for bulk
of the magmatic terrestrial rocks are present in the lunar
data. 3) The differentiation trend of the Skaergaard layered
series is similar to the spread of the lunar data.

The third result, which has been obtained purely from
a comparision of the bulk chemistry, supports the hypothesis
that lunar crustal rocks represent a serieg of related cumu-
lates. The important difference in the composition of the
lunar rocks and the Skaergaard rocks is the pauveity of Na20
in the former. To substantiate the similarity between the two
differentiation trends, we have recalculated TR's for three
Skaergazrd samples by removing the albite component. The re-
sult is very gratifying.

This research has been supvorted by NASA grant NSG-7028,

REFERENCLS
1. Lellaitre, R.W., (1968). J. Petrology 9, 220-52.
2. Saxena, S.K. and Walter, L.S., (1974). Geochim. Cosmochim.

Acta, 38, T79-95.
0 ;
0
0

40 45 50 55 60 65 70 _ 75
365ﬁ02 Wit.

- N W

o/o Freqg.

@ Lunar and Planetary Institute * Provided by the NASA Astrophysics Data System

703




704

STATISTICAL COMPARISION

Saxena, S. K.

et al

x -,
20 ® SKAERGAARD
O LUNAR
15 |- Quaxrtz Orthoclase -
10 - -
1
v? B f/f -|
1 ~— o
= e %
o} ot 2189 °o ool o Anirthite -
oo WO qunte® Yo 9
99 ‘:s't"'"a\} - 5
1ev "~
-
-5 |- _ i
[ ]
. o
X © o |
-10 P~ Fo X Fa
X
Iimenite |
-15 | ] | | | |
-24 -16 -8 0 8 16 32
TR-2

© Lunar and Planetary Institute * Provided by the NASA Astrophysics Data System




