67475

Impact Melt Breccia
175 grams

Figure 2: Photo of 67475. Cubeis I cm. S72-43363

Introduction

67475 was sampled as a large dark clast on the top of ~contains unusual clasts, some with abundant melt, some
the White Boulder on the rim of North Ray Crater, with abundant Fe-rich olivine and ferro-augite. There
Apollo 16 (figures 1 and 9). Itis similar to other smaller ~ 2I¢ Zap pits on the outer surfaces.

clasts in 67455 from the matrix of the boulder. 67475
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Figure 3: Photo of 67475. Cubeis 1 cm. S§72-43359

Figure 4: Photomicrograph of thin section 67475,82.
Scale bar is 1 mm. From Minkin et al. 1977.

Petrography
67475 is a tough purplish-grey, glassy breccia (figures

4 and 6). Minkin et al. (1974) describe the matrix as
“a fragment-laden melt containing two major clast
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Figure 5: Composition of some mafic minerals in
67475 as gleaned from Minkin et al. (1977).

types — a dark clast rich in metallic iron and a light
clast with a high percentage of olivine”. Minkin et al.
(1974) present a table of mineral and clast types.

Minkin et al. (1974) and Stoffler et al. (1985) find that

67475 contains “unusual” clasts. Clasts of devitrified

glass are present. Other clasts are rich in metallic iron.

One clast type has Fe-rich olivine in abundance.

Pyroxene chemistry is also unusual, with some ferro[
augite reported (figure 5).

Chemistry
Lindstrom et al. (1977) showed that 67475 was highly

aluminous and had a positive Eu anomaly (figure 7).
There is relatively high meteoritic siderophile content.
Stoffler et al. (1985) noted several clasts in 67475 had
high K, P contents (table 2). The “analysis” by



Figure 6: Meyer took these
pictures of thin sections of
67475. 2mm across
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(b) Fragment population (> 40 pum) of thin section 67475,82 (903 counts)

Fragment-laden

Metal- and
silica-rich

Light-colored
olivine-bearing

Fragment type melt breccia clast breccia clast
Gabbroic-troctolitic anorthosite 4.5 0.4 15.3
Cataclastic anorthosite w/mafic minerals 0.3 —
Cataclastic anorthosite 4.2 — 0.5
Anorthosite w/polygonal texture 1.0 S 1.6
Crushed anorthite stringers 0.5 — —
Plagioclase 71.7 51.5 44.2
Olivine 2.9 s 13.7
Clinopyroxene 53 16.5 8.4
Orthopyroxene 1.0 — 5.8
Silica 2.0 11.8 1.1
Feldspar w/silica lamellae 1.4 6.3 —
NiFe 0.04 — 0.5
Fe-metal 0.9 7.2 —
Ilmenite 2.1 34 4.2
Troilite 0.4 — 47
P-rich grains 0.3 2.5 —
Glass: devitrified 1.5 0.4 —
Total 100.04 100.0 100.0

McKinley et al. (1984) appears to be an average of
earlier work. Borchardt et al. (1986) used 67475 as an
end-member in their mixing model calculations.

Moore and Lewis (1976) and Cripe and Moore (1975)
reported C = 11 ppm and N = 135 ppm.

Radiogenic age dating
None

Cosmogenic isotopes and exposure ages

Clark and Keith (1973) determined the cosmic-ray’
induced activity of *Na = 38 dpm/kg, **Al= 126 dpm/
kg and *Mn = 2 dpm/kg.

Processing
A slab was cut through the middle of 67475 (figure 8).

There are 21 thin sections.
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Table 1. Chemical composition of 67475.

reference
weight
SiO2 %
TiO2
Al203
FeO
MnO
MgO
CaO
Na20
K20
P205
S %
sum

Sc ppm
\Y

Cr

Co

Ni

Cu

Zn

Ga

Ge ppb
As

Se

Rb

Sr

Y

Zr

Nb

Mo

Ru

Rh

Pd ppb
Ag ppb
Cd ppb
In ppb
Sn ppb
Sb ppb
Te ppb
Cs ppm
Ba

La

Ce

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Hf

Ta

W ppb
Re ppb
Os ppb
Ir ppb
Pt ppb
Au ppb
Th ppm
U ppm

Lindstrom77 Hertogen77

44 .4
0.36
30.87
2.91
0.04
2.57
17.21
0.6
0.04

0.672
216
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6.66
4.22
1.21
1.28
1.43
1.68

1.06

(a)
(a)
(a)
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(a)
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(a)
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(b)
(b)
(b)
(b)

(b)
(b)
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7
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Figure 7: Normalized rare-earth-element
diagram for 67475.
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Figure 8: Processing of 67475. Cubeis 1 cm. S73-30709
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Table 2. Chemical composition of 67475

reference  Stoffler85

weight 46 ,48 ,90 46
Si02 % 46.2 44 .4 44.8 46.9
TiO2 0.32 0.37 0.29 1.06
Al203 29.9 30.6 32.1 24.8
FeO 3 3.2 2.65 8.2
MnO 0.03 0.02 0.02 0.1
MgO 2.77 2.97 2.04 2.99
CaO 17.3 17.8 17.3 14.9
Na20 0.38 0.56 0.67 0.49
K20 0.07 0.06 0.07 0.15
P205 0.05 0.06 0.05 0.4
S %

sum

(a) broad beam elec. Probe analysis
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