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Figure 1:  Map of Apollo 12 site with location of
12041.
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Figure 2:  Composition of 12041 compared with
other Apollo soil samples.

12041

Introduction
12041 are fines collected along with a glass bead from
Bench Crater and returned in documented bag #11.

Petrography
The maturity index for 12041 is Is/FeO = 63 (Morris
1987), the average grain size is 43 microns and the there
is a large percentage of agglutinates, so this is a mature
soil.

Frondel et al. (1971) determined the mineral mode but
did not specify agglutinates.  Marvin (1978) cataloged
the coarse particles.

The glass bead may be split ,4, which has apparently
not been studied.  The glass bead has been reported as
6.4 mm in diameter (Graf 1993).

Chemistry
The only analysis is by Frondel et al. (1971).

Other Studies
Arrhenius et al. (1971) studied the frequency of grains
with high fossil nuclear tracks in 12041 (and all other
Apollo 12 soil and core samples)(see diagram in 12070).

Processing
The initial weight of this sample was 24.8 grams, while
the inventory weight is now 19.3 grams!
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Figure 3:  Grain size distribution for 12041 (Graf
1993, from data by King et al. 1971).

average grain size = 43 microns

Mineralogical Mode
Frondel et al. 1971
Olivine +
Pyroxene 57.6 %
Plagioclase 17.8
Opaques 9.8
Glass, angular 10.8
Glass, rounded 3.8
Silica

Mineralogical Mode
McKay et al. 1971
Grain size 37-62.5 62.5-125
Olivine 4 % 2
Pyroxene 26 13
Plagioclase 7 1
Glass 15 23
Aggregates 39 58

Table 1.  Chemical composition of 12041.

reference Frondel71
weight
SiO2 % 46.8 (a)
TiO2 2.7 (a)
Al2O3 15.4 (a)
FeO 14.2 (a)
MnO 0.2 (a)
MgO 9.1 (a)
CaO 10.9 (a)
Na2O 0.43 (a)
K2O 0.25 (a)
P2O5
S %
sum

Sc ppm
V
Cr 1847 (a)

Mineralogical Mode (250-1000 microns)
McKay et al. (1971)
Glazed
Aggregates 30 %
Single xtl. 14
Glasses 37
Rocks 6
Breccias 13
Spherules -



Lunar Sample Compendium
C Meyer 2011

References for 12041
Arrhenius G., Liang S., MacDougal D., Wilkening L.,
Bhandari N., Bhat S., Lal D., Rajagopalan G., Tamhane A.S.,
and Venkatavaradan V.S. (1971)  The exposure history of
the Apollo 12 regolith.  Proc. 2nd Lunar Sci. Conf. 2583-
2598.

Frondel C., Klein C. and Ito J. (1971)  Mineralogical and
chemical data on Apollo 12 lunar fines.  Proc. Second Lunar
Sci. Conf. 719-726.

Graf J.C. (1993)  Lunar Soils Grain Size Catalog.  NASA
Pub. 1265

King E.A., Butler J.C. and Carman M.F. (1971)  The lunar
regolith as sampled by Apollo 11 and 12: Grain size analyses,
modal analyses and origins of particles.  Proc. 2nd  Lunar
Sci. Conf. 737-746.

Marvin U.B. (1978)  Apollo 12 coarse fines (2-10 mm):
Sample locations, description and inventory.  Curators Office,
JSC#14434

McKay D.S., Morrison D.A., Clanton U.S., Ladle G.H. and
Lindsay J. (1971)  Apollo 12 soil and breccias.  Proc. Second
Lunar Sci. Conf. 755-774.

Meyer C., Brett R., Hubbard N.J., Morrison D.A., McKay
D.S., Aitken F.K, Takeda H. and Schonfeld E. (1971)
Mineralogy, chemistry and origin of the KREEP component
in soils from the Ocean of Storms.  Proc. 2nd  Lunar Sci.
Conf. 393-411.

Morris R.V. (1976)  Surface exposure indicies of lunar soils:
A comparative FMR study.  Proc. 7th  Lunar Sci. Conf. 315-
335.

Morris R.V. (1978)  The surface exposure (maturity) of lunar
soils: Some concepts and Is/FeO compilation.  Proc. 9th

Lunar Sci. Conf. 2287-2297.

Morris R.V., Score R., Dardano C. and Heiken G. (1983)
Handbook of Lunar Soils.   Two Parts.  JSC 19069. Curator’s
Office, Houston.

Shoemaker E.M. and 12 others (1970b)  10. Preliminary
geologic investigation of the Apollo 12 landing site.  In
Apollo 12 Preliminary Science Rpt. NASA SP-235 page 113-
156.
Warner J. (1970)  Apollo 12 Lunar Sample Information.
NASA TR R-353.  JSC (catalog)

12041
19.3 g

,4
0.23
glass
bead

C Meyer
2010

,1
8.1 g

original inventory
weight = 24.8 g ??

,1 ,2 ,3

,5
PB

,7
,8
,9
,16
,17
TS

,6
PB

,18

,22
TS

< 1 mm 1 - 2 mm 2 - 4 mm

,24
1 g

,25
1 g

,88
2 g

,10
0.5 g

,11
0.5 g

,73


