
70275 
Ilmenite Basalt 

171.4 grams 

Figure 1:  Photo of 70275 T1. Sample is 6 cm across.  S73-16210. 

Figure 2:  Photo of 70275 B1. S73-16211 

Introduction 
70275 was collected from the regolith about 300 meters
 
east of the Apollo 17 ALSEP station.  It is an olivine
 
porphritic basalt with olivine and ilmenite pheonocrysts
 
set in a variolitic matrix of pyroxene and plagioclase
 
(figure 4a, b). It has a surface well-rounded on all
 
sides by micrometeorite erosion (figures 1 and 2).
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Mineralogical Mode 
Olivine 10.4 
Pyroxene 45 
Plagioclase 17.2 
Opaques 25.7 
Silica 1.7 
Meostasis 



70275 has not been dated, and has not been well-
studied. 

Petrography 
Brown et al. (1975) classified 70275 as “type 1a” basalt 
with early pyroxene being high Ca (figure 3). However, 
the texture illustrated in their photomicrograph of 
70275 (figure C) is much finer grained than the 
photomicrograph of thin section 70275,34 (figure 4). 

Bell et al. (1975) reported minute high-Cr inclusions 
apparently decorating dislocations in the olivine 
phenocrysts in 70275. 

The modal percent olivine given in Neal and Taylor 
(1993) is wrong. 

Chemistry 
The chemical composition has been reported by Shih 
et al. (1975), Rhodes et al. (1976) and Neal (2001). It 
is a type B2 basalt (Neal 2001)(figure 6). The REE 
pattern is intermediate between type A and B (figure 
7). 

Radiogenic age dating 
Apollo 17 mare basalts are generally considered 3.72 
± 0.04 b.y. old (see Paces et al. 1991), but 70275 has 
not been dated. However, Nyquist et al. (1974) reported 
the Sr isotopic composition for the “whole rock”. 

Cosmogenic isotopes and exposure ages 
Keith et al. (1974) determined the cosmic ray induced 
activity of 22Na = 84 dpm/kg., 26Al = 91 dpm/kg., 46Sc 
= 83 dpm/kg., 48V = 32 dpm/kg., 54Mn = 180 dpm/kg., 
and 56Co = 220 dpm/kg. 

Drozd et al. (1977) determined an exposure age of 109 
m.y. 

Processing 
70275 was collected with soil from the surface near 
the SEP station and returned in bag 23E. 

70275 has been broken and not sawn (figure 8). There 
are 8 thin sections of 70275. 

? 

Figure 3:  Pyroxene diagram from Brown et al. 
(1975). 

Lunar Sample Compendium 
C Meyer 2011 



Figure 4:  Photomicrograph of thin 
section 70275,34. 2.8 mm across. 

Lunar Sample Compendium
 
C Meyer 2011
 



Lunar Sample Compendium
 
C Meyer 2011
 



300 

Apollo 17 basalts 
250

200
Ba/ 

/Rb 
150 group A 

group B 
100 70275
 

50 
group C
 

0 
5  7  9  11  13

Sm ppm 

Table 1.  Chemical composition of 70275. Lunar Basalts 
14 

reference Keith74 Rhodes76 Shih75 Neal2001 
weight Wiesmann76 12 

SiO2 % 39.37 (a) 
TiO2 11.9 (a) 10 

Al2O3 10.23 (a) 
8

FeO 18.61 (a) TiO2MnO 0.28 (a) 6 
MgO 6.09 (a) 
CaO 11.65 (a) 4 
Na2O 0.38 (a) 
K2O 0.052 (d) 0.06 (a) 0.055 (b) 2 

P2O5 0.08 (a) 
S % 0.15 (a) 0 

sum 

A11 

A17 

A12 

A15 

70275 

0 5 10 15 20 

MgO 
Sc ppm 85 (b) 80 (c ) 
V 76 (c ) Figure 5:  Composition of 70275 and Apollo basalts.
 
Cr 1727 (c )
 
Co 16 (b) 17 (c )
 
Ni 1.03 (c ) 
Cu 36 (c ) 
Zn 84 (c ) 
Ga 4.1 (c ) 
Ge ppb 
As 
Se 
Rb 0.454 (b) 0.59 (c ) 
Sr 153 (b) 155 (c ) 
Y 83 (c )
 
Zr 219 (b) 184 (c )
 
Nb 19 (c ) 
Mo 0.22 (c )
 
Ru
 

 15  Rh 
Pd ppb 
Ag ppb 
Cd ppb Figure 6:  Composition of 70275 and Apollo 17 
In ppb basalts.
 
Sn ppb
 
Sb ppb 20 (c )
 
Te ppb
 
Cs ppm
 
Ba 73.5 (b) 67 (c )
 
La 6.32 (b) 5.95 (c )
 
Ce 20.8 (b) 21.3 (c )
 
Pr 3.54 (c )
 
Nd 21.8 (b) 20.3 (c )
 
Sm 8.75 (b) 8.34 (c )
 
Eu 1.73 (b) 1.57 (c )
 
Gd 14 (b) 12.1 (c )
 
Tb 2.09 (c )
 
Dy 15.2 (b) 13.4 (c )
 
Ho 2.98 (c )
 
Er 9.14 (b) 8.06 (c )
 
Tm 1.13 (c )
 
Yb 8.3 (b) 8.07 (c )
 
Lu 1.17 1.13 (c )
 
Hf 6.34 (c )
 Figure 7:  Normalized rare-earth-element diagram Ta 1.32 (c ) 
W ppb 100 (c ) for 70275 with typ A and b shown for comparison. 
Re ppb 
Os ppb 
Ir ppb 
Pt ppb 
Au ppb 
Th ppm 0.43 (d) 0.36 (c ) 
U ppm 0.12 (d) 0.14 (b) 0.12 (c ) 
technique (a) XRF, (b) INAA, (c ) ICP-MS, (d) radiation cout. 
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Figure 8:  Cutting plan for 70275. S74-19025 Cube is 1 cm. 

70275 
171.4 grams 

C Meyer 
2011 

,2 
PB 

,18 
,32 

,0 
125 g 

,1 
29 g 

,3 
1 g  ,4 

,4 
0.6 g 

,19 
0.5 g 

,5 
0.5 g 

,16 
3.5 g 

,14 
1.2 g 

,17 
1.2 g 

,38 
TS 

Lunar Sample Compendium 
C Meyer 2011 



 

 

 

 

 

References for 70275 
Bell P.M., Mao H.K., Roedder E. and Weiblen P.W. 
(1975) The problem of the origin of symplectites in 
olivine-beating lunar rocks. Proc. 6th  Lunar Sci. Conf. 
231-248. 

Brown G.M., Peckett A., Emeleus C.H., Phillips R. and 
Pinsent R.H. (1975a) Petrology and mineralogy of Apollo 
17 mare basalts. Proc. 6th  Lunar Sci. Conf. 1-13. 

Butler P. (1973) Lunar Sample Information Catalog 
Apollo 17.  Lunar Receiving Laboratory.  MSC 03211 
Curator’s Catalog. pp. 447. 

Drozd R.J., Hohenberg C.M., Morgan C.J., Podosek F.A. 
and Wroge M.L. (1977)  Cosmic-ray exposure history at 
Taurus-Littrow.  Proc. 8th  Lunar Sci. Conf.  3027-3043. 

Gibson E.K., Usselman T.M. and Morris R.V. (1976a)  Sulfur 
in the Apollo 17 basalts and their source regions.  Proc. 7th 

Lunar Sci. Conf. 1491-1505. 

Keith J.E., Clark R.S. and Bennett L.J. (1974a) 
Determination of natural and cosmic ray induced 
radionuclides in Apollo 17 lunar samples.  Proc. 5th  Lunar 
Sci. Conf. 2121-2138. 

LSPET (1973)  Apollo 17 lunar samples: Chemical and 
petrographic description. Science 182, 659-672. 

LSPET (1973) Preliminary Examination of lunar samples. 
Apollo 17 Preliminary Science Rpt. NASA SP-330. 7-1 – 
7-46. 

Muehlberger et al. (1973)  Documentation and environment 
of the Apollo 17 samples: A preliminary report.  Astrogeology 
71 322 pp superceeded by Astrogeolgy 73 (1975) and by 
Wolfe et al. (1981) 

Muehlberger W.R. and many others (1973)  Preliminary 
Geological Investigation of the Apollo 17 Landing Site. In 
Apollo 17 Preliminary Science Report.  NASA SP-330. 

Neal C.R. (2001) Interior of the moon: The presence of 
garnet in the primitive deep lunar mantle. J. Geophys. Res. 
106, 27865-27885. 

Neal C.R. and Taylor L.A. (1993)  Catalog of Apollo 17 
rocks. Vol. 2  Basalts 

Neal C.R., Taylor L.A., Patchen A.D., Hughes S.S. and 
Schmitt R.A. (1990a) The significance of fractional 
crystallization in the petrogenesis of Apollo 17 Type A and 
B high-Ti basalts.  Geochim. Cosmochim. Acta 54, 1817
1833. 

Nyquist L.E., Bansal B.M., Wiesmann H. and Jahn B.-M. 
(1974a) Taurus-Littrow chronology: some constraints on 
early lunar crustal development. Proc. 5th  Lunar Sci. Conf. 
1515-1539. 

Nyquist L.E., Bansal B.M. and Wiesmann H. (1975a)  Rb-
Sr ages and initial 87Sr/86Sr for Apollo 17 basalts and KREEP 
basalt 15386. Proc. 6th  Lunar Sci. Conf.  1445-1465. 

Nyquist L.E., Bansal B.M. and Wiesmann H. (1976a)  Sr 
isotopic constraints on the petrogenesis of Apollo 17 mare 
basalts. Proc. 7th  Lunar Sci. Conf. 1507-1528. 

Papike J.J., Hodges F.N., Bence A.E., Cameron M. and 
Rhodes J.M. (1976) Mare basalts: Crystal chemistry, 
mineralogy and petrology.  Rev. Geophys. Space Phys. 14, 
475-540. 

Paces J.B., Nakai S., Neal C.R., Taylor L.A., Halliday A.N. 
and Lee D.-C. (1991) A strontium and neodymium isotopic 
study of Apollo 17 high-Ti mare basalts: Resolution of ages, 
evolution of magmas, and origin of source heterogeneities. 
Geochim. Cosmochim. Acta 55, 2025-2043. 

Rhodes J.M., Hubbard N.J., Wiesmann H., Rodgers K.V., 
Brannon J.C. and Bansal B.M. (1976a) Chemistry, 
classification, and petrogenesis of Apollo 17 mare basalts. 
Proc. 7th  Lunar Sci. Conf. 1467-1489. 

Shih C.-Y., Haskin L.A., Wiesmann H., Bansal B.M. and 
Brannon J.C. (1975a) On the origin of high-Ti mare basalts. 
Proc. 6th  Lunar Sci. Conf. 1255-1285. 

Wolfe E.W., Bailey N.G., Lucchitta B.K., Muehlberger W.R., 
Scott D.H., Sutton R.L and Wilshire H.G. (1981)  The 
geologic investigation of the Taurus-Littrow Valley: Apollo 
17 Landing Site. US Geol. Survey Prof. Paper, 1080, pp. 
280. 

Lunar Sample Compendium 
C Meyer 2011 


