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Figure 1: Photo of location of 12042 (Halo Crater). AS12-48-7072
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Figure 2: Location of 12042 on Apollo 12 map.
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Introduction
12042 are fines collected in documented bag 12. They

were from the outer flank of Surveyor Crater (figure
2).

Petrography
The maturity index for 12042 is I /FeO = 61 (Morris

1987). Frondel et al. (1971) determined the mineral
mode, but did not specify agglutinates. The average
grain size is 58 or 95 microns, depending on who sieved
the sample (figure 5 a,b).

Marvin (1978) cataloged the coarse particles. Simon
and Papike (1985) describe one particles from 12042.

Chemistry
The chemical composition is summarized in figures 3

and 6.
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Figure 3: Composition of 12042 compared with that
of other Apollo soils samples.

The total carbon content of 12042 was reported by
Epstein and Taylor (1971) as 125 ppm. Moore et al.
(1971) determined 130 ppm C in two splits (figure 4).
They also found 130 ppm nitrogen in 12042. Kaplan
and Petrowski (1971) found 111 ppm C. Kerridge et
al. (1978) found 121 ppm C and 74 ppm N, while

Other Studies
Heymann et al. (1972) reported rare gas content and
isotopic rations of 12042.

Arrhenius et al. (1971) studied the frequency of grains
with high fossil nuclear tracks in 12042 (and all other
Apollo 12 soil and core samples)(see diagram in
12070).
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Figure 4: Carbon content and maturity index of
12042 compared with other Apollo soil samples.
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Figure 5a: Grain size distribution for 12042 (Graf
1993, from data by McKay et al. 1971).



Table 1. Chemical composition of 12042. 1000 -

.12033
reference Morrison71  Frondel71 Cuttitta71 Haskin71 A 12042 ° 5 ' .
weight 00 12070 — =
Si02 % 46.1  (a) 45.7 (a) — \/
TiO2 2.33 (d) 3.2 (@ 271  (a) chondrite 2
Al203 1323 (d) 151 (a) 13 (a) 4 1
FeO 17.6 (d) 141 (a) 16.2 (a)
MnO 0.22 (d) 0.21 (a) 0.24 (a)
MgO 8.23 (d) 9.8 (@) 104 (a)
CaO 12.2 (d) 10.9 (a) 10.6 (a) 14— —
Na20 0.35 (d) 0.41 (a) 0.54 (a)
K20 0.17 (d) 0.26 (a) 0.25 (a)
P205 0.33 (a) o
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Scppm 34 (d) 38 (b) Figure 6: Normalized rare-earth-element diagram
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Ni 235  (b)
Cu 10 (d) 10 (b)
Zn 8.5 (d) 75  (b)
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Ge ppb
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Se
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Lunar Sample Compendium
C Meyer 2011



C Meyer
2011

12042
255| g

2-4mm 1-2mm

A 2 .3 4 | <1mm ,89 ,184
| | 8849(|40 g
| i | | |
3 53 4 [ .13 11 27 111,30 54
39 P|B 58 g 29 ’ 059 059 PB
'—H—‘ |
55 33 1] ,34
| ’36 — | .176] | 177||.178 || 19 29 '?O
9 19 [|29 [|29
’T‘r’g s L [ 35| 64
5 g 14 2g TS
References for 12042

Abell P.I., Cadogen P.H., Eglington G., Maxwell J.R. and
Pillinger C.T. (1971) Survey of lunar carbon compounds.
Proc. Second Lunar Sci. Conf. 1843-1863.

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. 2" Lunar Sci. Conf. 2583[]
2598.

Basford J.R., Dragon J.C., Pepin R.O., Coscio M.R. and
Murthy V.R. (1973) Krypton and Xenon in lunar fines. Proc.
4" Lunar Sci. Conf. 1915-1955.

Carter J.L. (1971) Chemistry and surface morphology of
fragments from Apollo 12 soil. Proc. Second Lunar Sci.
Conf. 873-892.

Crozaz G., Walker R. and Woolum D. (1971) Nuclear track
studies of dynamic surface processes on the moon and the

constancy of solar activity. Proc. 2" Lunar Sci. Conf. 2543
2558.

Crozaz G.,, Drozd R., Hohenberg C.M., Hoyt H.P., Rajan
D., Walker R.M. and Yuhas D. (1972b) Solar flare and
galactic cosmic ray studies of Apollo 14 and 15 samples.
Proc. 3 Lunar Sci. Conf. 2917-2931.

Cuttitta F., Rose H.J., Annell C.S., Carron M.K., Christian
R.P., Dwornik E.J., Greenland L.P., Helz A.P. and Ligon D.T.
(1971) Elemental composition of some Apollo 12 lunar rocks
and soils. Proc. 2" Lunar Sci. Conf. 1217-1229.

Lunar Sample Compendium
C Meyer 2011

D’Amico J., DeFelice J., Fireman E.L., Jones C. and
Spannagel G. (1971) Tritium and argon radioactivities and
their depth variations in Apollo 12 samples. Proc. 2" Lunar
Sci. Conf. 1825-1839.

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

Haskin L.A., Helmke P.A., Allen R.O., Anderson M.R.,
Korotev R.L. and Zweifel K.A. (1971) Rare-earth elements
in Apollo 12 lunar materials. Proc. 2" Lunar Sci. Conf.
1307-1317.

Heiken G.H. (1974) A catalog of lunar soils. JSC Curator

Heiken G.H. (1975) Petrology of lunar soils. Rev. Geophys.
Space Phys. 13, 567-587.

Heyman D., Yaniv A. and Lakatos S. (1972) Inert gases
from Apollo 12, 14 and 15 fines. Proc. 3" Lunar Sci. Conf.
1857-1863.

Housley R.M., Cirlin E.H., Paton N.E. and Goldberg 1.B.
(1974) Solar wind and micrometeorite alteration of the lunar
reolith. Proc. 5" Lunar Sci. Conf. 2623-2642.



Kaplan I.R. and Petrowski C. (1971) Carbon and sulfur
isotope studies on Apollo 12 lunar samples. Proc. 2" Lunar
Sci. Conf. 1397-1406.

Kerridge J.F., Kaplan I.R., Kung C.C., Winter D.A.,
Friedman D.L. and DesMarais D.J. (1978) Light element
geochemistry of the Apollo 12 site. Geochim. Cosmochim.
Acta 42, 391-402.

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. 2" Lunar
Sci. Conf. 737-746.

Laul J.C. (1986) Chemistry of the Apollo 12 highland
component. Proc. 16" Lunar Planet. Sci. Conf. D251-D261.

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

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. 2 Lunar Sci.
Conf. 393-411.

Moore C.B., Lewis C.F., Larimer J.W., Delles F.M., Gooley
R.C., Nichiporuk W. and Gibson E.K. (1971) Total carbon
and nitrogen abundances in Apollo 12 lunar samples. Proc.
2" Lunar Sci. Conf. 1343-1350.

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

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

Morrison GH., Gerard J.T., Potter N.M., Gangadharam E. V.,
Rothenberg A.M. and Burdo R.A. (1971) Elemental
abundances of lunar soil and rocks from Apollo 12. Proc.
2" Lunar Sci. Conf. 1169-1185.

Lunar Sample Compendium
C Meyer 2011

Papanastassiou D.A. and Wasserburg G.J. (1971a) Lunar
chronology and evolution from Rb-Sr studies of Apollo 11
and 12 samples. Earth Planet. Sci. Lett. 11, 37-62.

Pepin R.O., Bradley J.G., Dragon J.C. and Nyquist L.E.
(1972) K-Ar dating of lunar fines: Apollo 12, Apollo 14
and Luna 16. Proc. 3 Lunar Sci. Conf. 1569-1588.

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 1130J
156.

Wakita H. and Schmitt R.A. (1971) Bulk elemental
composition of Apollo 12 samples: Five igneous and one
breccia rocks and four soils. Proc. 2' Lunar Sci. Conf. 12311
1236.

Wakita H., Rey P. and Schmitt R.A. (1971) Abundances of
the 14 rare earth elements and 12 other trace elements in
Apollo 12 samples: Five igneous and one breccia rocks and
four soils. Proc. 2" Lunar Sci. Conf. 1319-1329.

Winke H., Baddenhausen H., Balacescu A., Teschke F.,
Spettel B., Dreibus G., Palme H., Quijano-Rico M., Kruse
H., Wlotzka F. and Begemann F. (1972) Multielement
analysis of lunar samples and some implications of the
results. Proc. 3" Lunar Sci. Conf. 1251-1268.

Warner J. (1970) Apollo 12 Lunar Sample Information.
NASA TR R-353. JSC (catalog)

Yaniv A. and Heymann D. (1972) Atmospheric Ar40 in lunar
fines. Proc. 3" Lunar Sci. Conf. 1967-1981.



